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Ȩɗɘəɕ 
ʉʝʨʝʜ ʧʨʦʛʨʘʤʽʩʪʽʚ ʽʩʥʫʻ ʪʘʢʠʡ ʚʽʜʦʤʠʡ ʨʝʢʫʨʩʠʚʥʠʡ ʞʘʨʪ: çɼʣʷ 

ʪʦʛʦ, ʱʦʙ ʥʘʚʯʠʪʠʩʷ ʧʨʦʛʨʘʤʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʧʨʦʛʨʘʤʫʚʘʪʠè. ʊʦʙʪʦ, 
ʧʨʘʢʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʥʝʤʦʞʣʠʚʦ ʥʘʚʯʠʪʠʩʷ ʪʝʦʨʝʪʠʯʥʦ ï 
ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʨʦʟʚ'ʷʟʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʘ. 
ʎʝʡ ʧʦʩʽʙʥʠʢ ʻ ʩʧʨʦʙʦʶ ʚʠʢʣʘʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʦʙʩʷʟʽ ʜʦʩʪʘʪʥʴʦʤʫ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʘʚʠʯʦʢ, ʷʢʽ ʫ ʧʦʜʘʣʴʰʦʤʫ 
ʜʦʧʦʤʦʞʫʪʴ ʩʪʫʜʝʥʪʘʤ ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʘʪʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ʄʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʦʩʽʙʥʠʢʫ, ʻ ʤʦʚʘ 

Python 3. ʊʘʢʠʡ ʚʠʙʽʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʠʡ ʾʾ ʧʨʦʩʪʦʪʦʶ, 
ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ, ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʫ ʨʦʟʨʽʟʽ 
ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʪʝ, ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 
ʙʽʣʴʰʽʩʪʴ ʟʘʚʜʘʥʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʽʥʚʘʨʽʘʥʪʥʠʤʠ ʱʦʜʦ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʦʤʫ ʧʦʩʽʙʥʠʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʟʙʽʨʥʠʢ ʟʘʜʘʯ 
ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʤʦʚʽ. 
ʇʦʩʽʙʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʦʩʥʦʚʥʠʭ ʧʘʨʘʛʨʘʬʽʚ. ʂʦʞʝʥ ʧʘʨʘʛʨʘʬ 

ʧʨʠʩʚʷʯʝʥʠʡ ʢʦʥʢʨʝʪʥʽʡ ʪʝʤʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʦʙʩʷʟʽ, ʜʦʩʪʘʪʥʴʦʤʫ ʜʣʷ 
ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ, ʤʽʩʪʠʪʴ ʧʨʠʢʣʘʜʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʽ ʧʝʨʝʣʽʢ 
ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʊʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʤʘʪʝʨʽʘʣʠ ʣʝʢʮʽʡ [2], ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤ ʤʝʭʘʥʽʢʦ-
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʪʘ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ 
ʜʦ ʚʠʚʯʝʥʥʷ ʫ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʮʴʦʛʦ, ʧʽʜ ʯʘʩ 
ʥʘʧʠʩʘʥʥʷ ʧʦʩʽʙʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʘʪʝʨʽʘʣ ʜʦʚʽʜʥʠʢʦʚʦʾ 
ʣʽʪʝʨʘʪʫʨʠ, ʧʦʩʽʙʥʠʢʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʴ ʟ ʧʝʨʝʣʽʢʫ [1, 3, 4, 5, 6]. 
ʇʨʠʢʣʘʜʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʜʝʪʘʣʴʥʠʤʠ ʦʧʠʩʘʤʠ 

ʘʣʛʦʨʠʪʤʽʚ, ʘ ʢʣʶʯʦʚʽ ʤʦʤʝʥʪʠ ʧʨʦʛʨʘʤ ʧʦʷʩʥʝʥʽ ʫ ʢʦʤʝʥʪʘʨʷʭ. ʅʘʙʽʨ 
ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʢʣʘʜʝʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʦʨʽʯʥʦʛʦ 
ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʝʭʘʥʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ 
ʬʘʢʫʣʴʪʝʪʽ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 
ʐʝʚʯʝʥʢʘ ʪʘ ʯʘʩʪʢʦʚʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʩʽʙʥʠʢʘʭ [7, 8]. ʊʘʢʦʞ ʫ ʧʦʩʽʙʥʠʢʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʧʨʘʚʠ, ʚʟʷʪʽ ʟ ʽʥʰʠʭ ʟʘʜʘʯʥʠʢʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ 
ʜʞʝʨʝʣ [2, 9, 10, 11, 12, 13, 14]. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘʜʘʯʽ ʪʘ ʧʨʠʢʣʘʜʠ 
ʜʝʷʢʠʭ ʨʦʟʜʽʣʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʟ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʽʚ. 
ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ ʯʠʪʘʯʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ 
ʤʘʪʝʨʽʘʣʫ. 
ʅʫʤʝʨʘʮʽʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʫ ʧʦʩʽʙʥʠʢʫ (ʧʨʠʢʣʘʜʽʚ, ʟʘʜʘʯ, ʨʠʩʫʥʢʽʚ ʪʦʱʦ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʥʦʤʝʨʫ ʧʘʨʘʛʨʘʬʫ ʪʘ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʫ 
ʦʙ'ʻʢʪʘ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. ɹʘʛʘʪʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʧʦʩʽʙʥʠʢʫ ʟʘʜʘʯ 
ʤʘʶʪʴ ʧʽʜʧʫʥʢʪʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʤʘʣʝʥʴʢʠʤʠ ʣʽʪʝʨʘʤʠ ʘʥʛʣʽʡʩʴʢʦʛʦ 
ʘʣʬʘʚʽʪʫ. ʇʨʠ ʧʦʩʠʣʘʥʥʽ ʥʘ ʟʘʜʘʯʫ ʟʘʟʥʘʯʘʻʪʴʩʷ ʾʾ ʥʦʤʝʨ, ʧʝʨʝʜ ʷʢʠʤ 
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ʚʢʘʟʫʻʪʴʩʷ ʩʣʦʚʦ "ʟʘʜʘʯʘ" (ʫ ʧʦʪʨʽʙʥʽʡ ʬʦʨʤʽ). ʋ ʧʦʩʠʣʘʥʥʽ ʪʘʢʦʞ ʤʦʞʝ 
ʙʫʪʠ ʧʦʟʥʘʯʝʥʠʡ ʧʽʜʧʫʥʢʪ ʟʘʜʘʯʽ. 
ɼʣʷ ʟʘʧʠʩʫ ʘʙʩʪʨʘʢʪʥʠʭ ʦʙ'ʻʢʪʽʚ (ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʙʫʣʝʚʠʭ ʟʤʽʥʥʠʭ, 

ʚʝʢʪʦʨʽʚ, ʤʘʪʨʠʮʴ, ʨʷʜʢʽʚ, ʘʙʩʪʨʘʢʪʥʠʭ ʜʘʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ 
ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʪʦʱʦ) ʫ ʧʦʩʽʙʥʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʤʘʪʝʤʘʪʠʯʥʠʡ ʢʫʨʩʠʚ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʢʦʜʫ ʧʨʦʛʨʘʤ, 
ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 
ʧʨʦʛʨʘʤ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʦʥʦʰʠʨʠʥʥʠʡ ʰʨʠʬʪ ʟ ʧʽʜʩʚʽʯʫʚʘʥʥʷʤ 
(ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ), ʘʥʘʣʦʛʽʯʥʠʤ ʜʦ ʪʦʛʦ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 
ʩʫʯʘʩʥʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʦʟʨʦʙʢʠ. ʎʽ ʟʘʭʦʜʠ ʤʘʶʪʴ ʟʥʘʯʥʦ 
ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʩʧʨʠʡʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ. 
ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʧʦʜʷʢʫ ʢʦʣʝʛʘʤ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʬʽʟʠʢʠ ʜʦʮʝʥʪʘʤ ʆʙʚʽʥʮʝʚʫ ʆ.ɺ., ɼʦʚʛʦʤʫ ɹ.ʇ. ʪʘ ɺʘʢʘʣʫ ɭ.ʉ. ʟʘ ʢʦʨʠʩʥʽ 
ʧʦʨʘʜʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʢʨʠʪʠʢʫ ʪʘ ʜʦʧʦʤʦʛʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʮʴʦʛʦ 
ʧʦʩʽʙʥʠʢʘ. 
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Ä0 ȧȦȭȴȨȝ ȵȴȳɅȸȸɅ 
ȵȶȴȩȶȦȲȹȨȦȳȳɅ 

ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 
 
ʎʝʡ ʢʫʨʩ ʧʨʠʩʚʷʯʝʥʠʡ ʧʨʦʛʨʘʤʫʚʘʥʥʶ, ʪʦʙʪʦ ʥʘʧʠʩʘʥʥʶ ʘʣʛʦʨʠʪʤʽʚ, 

ʱʦ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʢʦʤʧôʶʪʝʨʦʤ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟʽ 
ʩʢʣʘʜʦʚʠʭ ʽʥʬʦʨʤʘʪʠʢʠ. ʊʦʤʫ ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʾʾ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. 
ɹʘʟʦʚʠʤ ʧʦʥʷʪʪʷʤ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʧʦʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʷ. ʎʝ ʧʦʥʷʪʪʷ 

ʚʽʜʽʛʨʘʻ ʚ ʽʥʬʦʨʤʘʪʠʮʽ ʥʘʩʪʽʣʴʢʠ ʞ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʷʢ ʧʦʥʷʪʪʷ ʯʠʩʣʘ ʚ 
ʘʣʛʝʙʨʽ ʘʙʦ ʧʦʥʷʪʪʷ ʪʦʯʢʠ ʚ ʛʝʦʤʝʪʨʽʾ. ʊʝʨʤʽʥ ʽʥʬʦʨʤʘʮʽʷ ʧʦʭʦʜʠʪʴ ʚʽʜ 
ʣʘʪʠʥʩʴʢʦʛʦ ʩʣʦʚʘ çinformatioè, ʷʢʝ ʤʘʻ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ: ʨʦʟ'ʷʩʥʝʥʥʷ; 
ʚʠʢʣʘʜ ʬʘʢʪʽʚ, ʧʦʜʽʡ; ʚʠʪʣʫʤʘʯʝʥʥʷ; ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʧʦʥʷʪʪʷ; 
ʦʟʥʘʡʦʤʣʝʥʥʷ, ʧʨʦʩʚʽʪʘ. ʎʝ ʙʘʟʦʚʝ ʘʢʩʽʦʤʘʪʠʯʥʝ ʧʦʥʷʪʪʷ ʫ ʽʥʬʦʨʤʘʪʠʮʽ 
ï ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʧʦʜʘʪʠ ʯʝʨʝʟ ʽʥʰʽ çʧʨʦʩʪʽʰʽè ʧʦʥʷʪʪʷ. 
ɯʥʬʦʨʤʘʪʠʢʘ (eng. computer science) ï ʮʝ ʥʘʫʢʘ ʧʨʦ ʤʝʪʦʜʠ 

ʟʦʙʨʘʞʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʧʝʨʝʜʘʯʽ ʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʦʤʧôʶʪʝʨʽʚ. 
ɯʥʬʦʨʤʘʮʽʷ ʚ ʽʥʬʦʨʤʘʪʠʮʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 

¶ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʥʦʩʽʷ ʽʥʬʦʨʤʘʮʽʾ, 

¶ ʜʞʝʨʝʣʘ ʽ ʧʝʨʝʜʘʚʘʯʘ ʽʥʬʦʨʤʘʮʽʾ, 

¶ ʧʨʠʡʤʘʯʘ ʽʥʬʦʨʤʘʮʽʾ, 

¶ ʢʘʥʘʣʫ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʞʝʨʝʣʦʤ ʽ ʧʨʠʡʤʘʯʝʤ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʠʢʦʥʘʚʝʮʴ ï ʧʨʠʩʪʨʽʡ, ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ ʽʟ ʟʘʜʘʥʦʛʦ ʥʘʙʦʨʫ. 
ʂʦʤʘʥʜʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʦʾ ʜʽʾ ʟʚʠʯʘʡʥʦ ʥʘʟʠʚʘʶʪʴ ʽʥʩʪʨʫʢʮʽʻʶ 
(ʘʙʦ ʦʧʝʨʘʪʦʨʦʤ). ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʚʠʢʦʥʘʚʮʽʚ ʻ 

ʢʦʤʧôʶʪʝʨʠ. ɯʥʰʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʚʠʢʦʥʘʚʮʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʪʦʚʽ 
ʧʨʠʣʘʜʠ, ʨʦʙʦʪʠ, ʧʝʨʩʦʥʘʣʴʥʽ ʛʘʜʞʝʪʠ. 
ɸʣʛʦʨʠʪʤ ï ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʨʷʜʦʢ ʜʽʡ ʚʠʢʦʥʘʚʮʷ, 

ʱʦʙ ʜʦʩʷʛʪʠ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʡ. 
ʂʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ï ʟʘʧʠʩ ʘʣʛʦʨʠʪʤʫ ʫ ʬʦʨʤʽ, ʧʨʠʜʘʪʥʽʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʦʤ. 
ʇʨʦʛʨʘʤʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 
ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʬʦʨʤʘʣʴʥʘ ʟʥʘʢʦʚʘ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʦʧʠʩʫ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, ʟʘʩʦʙʘʤʠ ʷʢʦʾ ʤʦʞʥʘ ʚʠʨʘʞʘʪʠ 
ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ 
ʥʘʙʽʨ ʣʝʢʩʠʯʥʠʭ, ʩʠʥʪʘʢʩʠʯʥʠʭ ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʧʨʘʚʠʣ, ʱʦ ʟʘʜʘʶʪʴ 
ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʠ ʽ ʜʽʾ, ʷʢʽ ʚʠʢʦʥʫʻ ʢʦʤʧ'ʶʪʝʨ ʧʽʜ ʾʾ ʫʧʨʘʚʣʽʥʥʷʤ. 
ʆʪʞʝ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʮʝ ʰʪʫʯʥʘ ʤʦʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʦʤʘʥʜ ʢʦʤʧôʶʪʝʨʘʤ. 
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ɺʠʭʽʜʥʠʡ ʢʦʜ (ʘʥʛʣ. source code, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʨʤʽʥʠ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ) ï ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʥʘʧʠʩʘʥʠʭ ʤʦʚʦʶ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʬʦʨʤʽ, ʱʦ ʾʾ ʤʦʞʝ ʧʨʦʯʠʪʘʪʠ ʽ ʤʦʜʠʬʽʢʫʚʘʪʠ ʣʶʜʠʥʘ. 
ʂʦʤʧʽʣʷʪʦʨ ï ʢʦʤʧ'ʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʱʦ ʧʝʨʝʪʚʦʨʶʻ (ʢʦʤʧʽʣʶʻ) 

ʚʠʭʽʜʥʠʡ ʢʦʜ, ʥʘʧʠʩʘʥʠʡ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʥʘ 
ʩʝʤʘʥʪʠʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʢʦʜ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, 
ʷʢʠʡ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʢʦʤʧ'ʶʪʝʨʦʤ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 

¶ ʢʦʤʧʽʣʷʪʦʨ ʪʨʘʥʩʣʶʻ (ʢʦʤʧʽʣʶʻ) ʫ ʤʘʰʠʥʥʠʡ ʢʦʜ (ʙʽʥʘʨʥʠʡ 
ʬʘʡʣ) ʚʩʶ ʧʨʦʛʨʘʤʫ ʙʝʟ ʾʾ ʚʠʢʦʥʘʥʥʷ; 

¶ ʢʦʤʧʽʣʷʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʨʘʟ ʚ ʩʝʨʝʜʦʚʠʱʽ 
ʨʦʟʨʦʙʥʠʢʘ, ʧʽʩʣʷ ʯʦʛʦ ʪʦʡ ʞʝ ʙʽʥʘʨʥʠʡ ʬʘʡʣ ʤʦʞʥʘ 
ʨʦʟʧʦʚʩʶʜʠʪʠ ʥʘ ʤʘʰʠʥʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʝ ʚʽʥ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʥʘʥʠʡ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʢʣʘʜʫ; 

¶ ʜʣʷ ʟʘʧʫʩʢʫ ʩʢʦʤʧʽʣʴʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ 
ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ɯʥʪʝʨʧʨʝʪʘʪʦʨ ï ʧʨʦʛʨʘʤʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʦʢʦʤʘʥʜʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʛʨʘʤʠ, ʾʾ ʦʙʨʦʙʢʫ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʤʘʰʠʥʥʠʡ ʢʦʜ, ʪʘ ʚʠʢʦʥʘʥʥʷ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 

¶ ʧʨʦʛʨʘʤʘ ʧʦʰʠʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ; 

¶ ʪʝ, ʱʦ ʚʠʭʽʜʥʠʡ ʢʦʜ ʣʝʛʢʦ ʧʨʦʯʠʪʘʪʠ ʽ ʩʢʦʧʽʶʚʘʪʠ, ʤʦʞʝ ʙʫʪʠ 
ʧʨʦʙʣʝʤʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ; 

¶ ʧʨʦʛʨʘʤʘ ʤʘʻ ʙʫʪʠ ʪʨʘʥʩʣʴʦʚʘʥʘ ʥʘ ʢʦʞʥʽʡ ʤʘʰʠʥʽ, ʱʦ 
ʟʘʡʤʘʻ ʙʽʣʴʰʝ ʯʘʩʫ, ʘʣʝ ʨʦʙʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ 
ʥʝʟʘʣʝʞʥʠʤ ʚʽʜ ʘʨʭʽʪʝʢʪʫʨʠ ʤʘʰʠʥʠ; 

¶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʥʘ ʤʘʰʠʥʽ ʙʫʣʘ 
ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʘ-ʽʥʪʝʨʧʨʝʪʘʪʦʨ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʠ ʪʘʢʽ 

¶ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ; 

¶ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ ï ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ; 

¶ ʧʝʨʝʚʽʨʢʘ ʩʠʥʪʘʢʩʠʯʥʦʾ ʧʨʘʚʠʣʴʥʦʩʪʽ; 

¶ ʢʦʤʧʽʣʷʮʽʷ (ʥʝ ʧʦʪʨʽʙʥʘ ʜʣʷ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ); 

¶ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ɯʤʧʝʨʘʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʮʝ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʩʪʠʣʴ 

ʥʘʧʠʩʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ), ʜʣʷ ʷʢʦʛʦ 
ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʪʘʢʝ: 

¶ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʜʽ ʧʨʦʛʨʘʤʠ ʟʘʧʠʩʫʶʪʴʩʷ ʽʥʩʪʨʫʢʮʽʾ (ʢʦʤʘʥʜʠ); 

¶ ʽʥʩʪʨʫʢʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ; 

¶ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʤʦʞʫʪʴ ʟʘʧʠʩʫʚʘʪʠʩʷ 
ʚ ʧʘʤ'ʷʪʴ; 

¶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʽʥʩʪʨʫʢʮʽʾ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 
ʧʦʧʝʨʝʜʥʽʭ ʽʥʩʪʨʫʢʮʽʡ, ʤʦʞʫʪʴ ʟʯʠʪʫʚʘʪʠʩʷ ʟ ʧʘʤ'ʷʪʽ. 
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ɯʤʧʝʨʘʪʠʚʥʘ ʧʨʦʛʨʘʤʘ ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʢʘʟʽʚ (eng. imperative- 
ʥʘʢʘʟ), ʷʢʽ ʧʦʚʠʥʝʥ ʚʠʢʦʥʘʪʠ ʢʦʤʧ'ʶʪʝʨ. ʇʦʰʠʨʝʥʠʡ ʩʠʥʦʥʽʤ ʜʣʷ ʪʝʨʤʽʥʫ 
çʽʤʧʝʨʘʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ï ʧʨʦʮʝʜʫʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, ʱʦ ʻ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʢʫʨʩʫ, 

ʧʽʜʪʨʠʤʫʻ ʧʘʨʘʜʠʛʤʫ ʽʤʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ʉʪʨʫʢʪʫʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʮʝ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʛʽʜʥʦ 

ʟ ʷʢʦʶ ʧʨʦʛʨʘʤʠ ʤʘʻ ʚʠʛʣʷʜ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʣʦʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 
ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʘ ʧʨʦʛʨʘʤʘ ʻ ʩʪʨʫʢʪʫʨʦʶ, 
ʧʦʙʫʜʦʚʘʥʦʶ ʟ ʪʨʴʦʭ ʪʠʧʽʚ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: 

¶ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ï ʪʦʙʪʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ 
ʽʥʩʪʨʫʢʮʽʡ ʫ ʪʦʤʫ ʧʦʨʷʜʢʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʟʘʧʠʩʘʥʽ ʫ ʪʝʢʩʪʽ 
ʧʨʦʛʨʘʤʠ; 

¶ ʨʦʟʛʘʣʫʞʝʥʥʷ ï ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟ ʜʚʦʭ 
ʽʥʩʪʨʫʢʮʽʡ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʟʘʜʘʥʦʾ ʫʤʦʚʠ; 

¶ ʮʠʢʣʫ - ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʽʥʩʪʨʫʢʮʽʾ. 

ʋ ʧʨʦʛʨʘʤʽ ʙʘʟʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʘʜʝʥʽ ʦʜʥʘ ʚ ʦʜʥʫ 
ʜʦʚʽʣʴʥʠʤ ʯʠʥʦʤ. ɾʦʜʥʠʭ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 
ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. 
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Ä1 ȱȝȳȝȯȳȝ ȵȶȴȩȶȦȲȮ 
ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 

˜̙̆̑́ ̐̑̏̄̑́̍́ ̎́ Python  

ʊʨʘʜʠʮʽʡʥʦ, ʧʝʨʰʦʶ ʧʨʦʛʨʘʤʦʶ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʧʨʦʛʨʘʤʘ çHello, World!è. ʎʷ ʧʨʦʛʨʘʤʘ ʚʠʚʦʜʠʪʴ ʥʘ 
ʝʢʨʘʥ (ʘʙʦ ʚ ʢʦʥʩʦʣʴ) ʧʨʠʚʽʪʘʥʥʷ çHello, World!è. ʑʦʙ ʥʘʧʠʩʘʪʠ ʾʾ ʫ 
Python, ʜʦʩʠʪʴ ʦʜʥʽʻʾ ʽʥʩʪʨʫʢʮʽʾ 

print ( " Hello , World !" )  

ɺʠʢʦʥʘʪʠ ʮʶ ʧʨʦʛʨʘʤʫ ʤʦʞʥʘ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ 

¶ ɺʚʝʩʪʠ ʫ ʢʦʥʩʦʣʽ Python ʢʦʜ ʧʨʦʛʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ ʫ 
ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ IDLE ʧʽʩʣʷ ʩʠʤʚʦʣʽʚ ʦʯʽʢʫʚʘʥʥʷ >>> ) ʽ 
ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ Enter: 

 

¶ ɿʙʝʨʝʛʪʠ ʢʦʜ ʧʨʦʛʨʘʤʠ ʫ (ʪʝʢʩʪʦʚʦʤʫ) ʬʘʡʣ̔ ʟ ʨʦʟʰʠʨʝʥʥʷʤ 
.py ʪʘ ʟʘʧʫʩʪʠʪʠ ʡʦʛʦ ʥʘ ʚʠʢʦʥʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ IDLE ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʣʘʥʮʶʛ File Ÿ New File ʟ 
ʤʝʥʶ (ʘʙʦ ʥʘʪʠʩʥʫʪʠ Ctrl + N). ɼʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ 
ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʣʘʥʮʶʛ Run Ÿ Run Module ʟ ʤʝʥʶ (ʘʙʦ 
ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ F5) 
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˞̉̎̓́̋̒̉̒ 

ʉʠʥʪʘʢʩʠʩ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʮʝ ʥʘʙʽʨ ʧʨʘʚʠʣ, ʱʦ ʦʧʠʩʫʻ 

ʢʦʤʙʽʥʘʮʽʾ ʩʠʤʚʦʣʽʚ ʘʣʬʘʚʽʪʫ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʦ 
ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʧʨʦʛʨʘʤʦʶ ʘʙʦ ʾʾ ʬʨʘʛʤʝʥʪʦʤ. 

ʆʪʞʝ, ʩʠʥʪʘʢʩʠʩ ʚʠʟʥʘʯʘʻ ʷʢ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʧʨʦʛʨʘʤʘ ʥʘ ʮʽʡ ʤʦʚʽ, 
ʟʦʢʨʝʤʘ, ʷʢ ʧʠʰʫʪʴʩʷ ʦʧʝʨʘʪʦʨʠ, ʦʛʦʣʦʰʝʥʥʷ ʽ ʽʥʰʽ ʤʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

˛̨̒̎̏̃̎ ̐̑́̃̉̌́ 

ʆʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʩʠʥʪʘʢʩʠʩʫ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʧʦʣʷʛʘʶʪʴ 
ʫ ʪʘʢʦʤʫ: 

¶ ʂ̔ ʥʝʮʴ ʨʷʜʢʘ ʻ ʢʽʥʮʝʤ ʽʥʩʪʨʫʢʮʽʾ; 

¶ ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʧʠʩʫʚʘʪʠ ʢʽʣʴʢʘ ʽʥʩʪʨʫʢʮʽʡ ʫ ʦʜʥʦʤʫ ʨʷʜʢʫ. 
ʇʨʠ ʮʴʦʤʫ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʢʨʘʧʢʦʶ ʟ ʢʦʤʦʶ 

a = 1; b = 2; print ( a, b)  

¶ ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʧʠʩʫʚʘʪʠ ʦʜʥʫ ʽʥʩʪʨʫʢʮʽʶ ʫ ʢʽʣʴʢʦʭ ʨʷʜʢʘʭ. 
ɼʣʷ ʮʴʦʛʦ ʾʾ ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠ ʢʨʫʛʣʠʤʠ, ʢʚʘʜʨʘʪʥʠʤʠ ʘʙʦ 
ʬʽʛʫʨʥʠʤʠ ʜʫʞʢʘʤʠ: 

y = ( x** 5 + x** 4 + 

        x** 3 + x** 2 + x + 1)  

¶ ɺʢʣʘʜʝʥʽ ʽʥʩʪʨʫʢʮʽʾ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʙʣʦʢʠ ʟʘ ʚʝʣʠʯʠʥʦʶ 
ʚʽʜʩʪʫʧʽʚ. ɼʣʷ ʚʽʜʩʪʫʧʫ, ʷʢ ʧʨʘʚʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 4 ʧʨʦʙʽʣʫ; 

¶ ɺʢʣʘʜʝʥʽ ʽʥʩʪʨʫʢʮʽʾ ʚ Python ʟʘʧʠʩʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʥʦʛʦ 
ʽ ʪʦʛʦ ʞ ʰʘʙʣʦʥʫ, ʢʦʣʠ ʦʩʥʦʚʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟʘʚʝʨʰʫʻʪʴʩʷ 
ʜʚʦʢʨʘʧʢʦʶ, ʩʣʽʜʦʤ ʟʘ ʷʢʦʶ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚʢʣʘʜʝʥʠʡ ʙʣʦʢ 
ʢʦʜʫ, ʟʘʟʚʠʯʘʡ ʟ ʚʽʜʩʪʫʧʦʤ ʧʽʜ ʨʷʜʢʦʤ ʦʩʥʦʚʥʦʾ ʽʥʩʪʨʫʢʮʽ ʾ

ʆʩʥʦʚʥʘ ʽʥʩʪʨʫʢʮʽʷ: 

    ɺʢʣʘʜʝʥʠʡ ʙʣʦʢ ʽʥʩʪʨʫʢʮʽʡ 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ï ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠʩʷ ʷʢ ʽʤôʷ ʝʣʝʤʝʥʪʫ (ʦʙôʻʢʪʫ) ʫ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʋ Python ʫ ʨʦʣʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʽʪʝʨ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ 
(ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʽ ʪʘ ʤʘʣʝʥʴʢʽ ʣʽʪʝʨʠ), ʮʠʬʨ ʪʘ ʟʥʘʢʫ 
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ʥʠʞʥʴʦʛʦ ʧʽʜʢʨʝʩʣʝʥʥʷ ç_è, ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʝʨʰʠʤ ʩʠʤʚʦʣʦʤ ʥʝ ʻ 
ʮʠʬʨʘ. 
ʇʨʠʢʣʘʜʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʫ Python: 

y 

_error 777  

variable __111  

ʂʦʥʩʪʘʥʪʘ ï ʩʧʦʩʽʙ ʘʜʨʝʩʘʮʽʾ ʜʘʥʠʭ, ʟʤʽʥʘ ʷʢʠʭ ʧʨʦʛʨʘʤʦʶ ʥʝ ʧʝʨʝʜ-

ʙʘʯʘʻʪʴʩʷ ʘʙʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ. 

ʂʦʥʩʪʘʥʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ ï ʣʽʪʝʨʘʣʠ ʽ ̔ʤʝʥʦʚʘʥʽ 
ʢʦʥʩʪʘʥʪʠ. ʃʽʪʝʨʘʣ ï ʩʪʘʣʝ ʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʜʘʥʠʭ, ʟʘʧʠʩʘʥʝ ʫ 

ʚʠʭʽʜʥʦʤʫ ʢʦʜʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ. 

256              # ʏʠʩʣʦʚʠʡ ʣʽʪʝʨʘʣ ʮʽʣʦʛʦ ʪʠʧʫ 

0.1              # ʏʠʩʣʦʚʠʡ ʣʽʪʝʨʘʣ ʜʽʡʩʥʦʛʦ ʪʠʧʫ 

3.14159          # ʏʠʩʣʦʚʠʡ ʣʽʪʝʨʘʣ ʜʣʷ ʯʠʩʣʘ ʧʽ 

"ʈʷʜʦʢ-ʣʽʪʝʨʘʣ"  # ʈʷʜʢʦʚʠʡ ʣʽʪʝʨʘʣ 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʦʟʥʘʯʝʥʥʷ ʣʽʪʝʨʘʣʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʪʠʧʘʤʠ. ʊʠʧʠ 
ʣʽʪʝʨʘʣʽʚ ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʣʠʰʝ ʟʦʙʨʘʞʝʥʥʷ ʣʽʪʝʨʘʣʫ, ʘʣʝ ʡ ʦʧʝʨʘʮʽʾ, ʷʢʽ 
ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʥʘʜ ʮʠʤʠ ʣʽʪʝʨʘʣʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʣʽʪʝʨʘʣʽʚ 
ʯʠʩʣʦʚʠʭ ʪʠʧʽʚ ʚʠʟʥʘʯʝʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʦʧʝʨʘʮʽʾ ʧʦʨʽʚʥʷʥʥʷ 
ʪʦʱʦ. 
ʈʷʜʢʦʚʽ ʣʽʪʝʨʘʣʠ ʙʝʨʫʪʴ ʫ ʘʧʦʩʪʨʦʬʠ, ʧʦʜʚʽʡʥʽ ʣʘʧʢʠ, ʧʦʪʨʽʡʥʽ 

ʘʧʦʩʪʨʦʬʠ ʘʙʦ ʧʦʪʨʽʡʥʽ ʧʦʜʚʽʡʥʽ ʣʘʧʢʠ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜʨʽʟʥʷʪʠ ʾʭ ʚʽʜ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ. 

'ʈʷʜʦʢ-ʣʽʪʝʨʘʣ' 

 

"ʈʷʜʦʢ-ʣʽʪʝʨʘʣ" 

 

'''ʎʝ ʨʷʜʦʢ-ʣʽʪʝʨʘʣ, ʷʢʠʡ ʤʦʞʥʘ  

   ʨʦʟʤʽʱʫʚʘʪʠ ʫ ʢʽʣʴʢʦʭ ʨʷʜʢʘʭ''' 

 

"""ʎʝ ʪʘʢʦʞ ʨʷʜʦʢ-ʣʽʪʝʨʘʣ, ʷʢʠʡ ʤʦʞʥʘ  

   ʨʦʟʤʽʱʫʚʘʪʠ ʫ ʢʽʣʴʢʦʭ ʨʷʜʢʘʭ""" 

ɯʤʝʥʦʚʘʥʘ ʢʦʥʩʪʘʥʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʣʽʪʝʨʘʣʫ ʪʠʤ, ʱʦ ʢʨʽʤ 

ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʚʦʥʘ ʱʝ ʤʘʻ ʽʤôʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʤʽʩʪʴ ʟʥʘʯʝʥʥʷ 
ʣʽʪʝʨʘʣʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝ ̔ʤôʷ. ʎʝ ʟʨʫʯʥʦ, ʥʘʧʨʠʢʣʘʜ, ʚ ʪʦʤʫ 
ʨʘʟʽ, ʢʦʣʠ ʧʝʚʥʠʡ ʣʽʪʝʨʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ ʘʙʦ ʤʘʻ 
ʚʝʣʠʢʫ ʜʦʚʞʠʥʫ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ Python ʥʝʤʘʻ ʦʢʨʝʤʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
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ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʤʝʥʦʚʘʥʠʭ ʢʦʥʩʪʘʥʪ. ʊʦʤʫ ʽʤʝʥʦʚʘʥʽ ʢʦʥʩʪʘʥʪʠ 
ʧʦʟʥʘʯʘʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʟʤʽʥʥʠʭ. 

pi  = 3.14159     # pi  -  ʽʤʝʥʦʚʘʥʘ ʢʦʥʩʪʘʥʪʘ ʜʣʷ ʯʠʩʣʘ ʧʽ 

ɿʤʽʥʥʘ ï ʽʤʝʥʦʚʘʥʘ ʦʙʣʘʩʪʴ ʧʘʤ'ʷʪʽ, ʽʤ'ʷ ʷʢʦʾ (ʽʜʝʥʪʠʬʽʢʘʪʦʨ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ (ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ), 

ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʧʘʤ'ʷʪʽ. 

ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʻ ʣʽʪʝʨʘʣʦʤ. ʊʠʧ ʟʤʽʥʥʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ 
ʣʽʪʝʨʘʣʫ, ʱʦ ʻ ʟʥʘʯʝʥʥʷʤ ʮʽʻʾ ʟʤʽʥʥʦʾ. 

x = 23     # x ï ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 23 

y = x + 3  # y ï ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 26 

ʇʨʠ ʨʦʙʦʪʽ ʟʽ ʟʤʽʥʥʠʤʠ ʫ Python ʧʦʪʨʽʙʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʟʤʽʥʥʘ ʻ 
ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʦʙʣʘʩʪʴ ʧʘʤ'ʷʪʽ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʾʾ ʜʘʥʽ. ʅʘʧʨʠʢʣʘʜ, 
ʷʢʱʦ 

a = 3 

s = a 

ʪʦ ʮʝ ʬʘʢʪʠʯʥʦ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʜʚʽ ʨʽʟʥʠʭ ʟʤʽʥʥʠʭ a ʪʘ 

s , ʘ ʦʜʥʘ ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 3, ʱʦ ʤʘʻ ʜʚʘ ʨʽʟʥʠʭ ʽʤʝʥʽ a ʪʘ s . 

ɿʤʽʥʥʽ ʫ Python ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ: 

¶ ʟʤʽʥʶʚʘʥʽ (mutable) 

¶ ʥʝʟʤʽʥʶʚʘʥʽ (immutable). 

ɼʦ ʦʙ'ʻʢʪʽʚ ʟʤʽʥʶʚʘʥʠʭ ʪʠʧʽʚ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʩʪʫʧ ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ 
ʜʘʥʠʭ ʮʠʭ ʦʙ'ʻʢʪʽʚ (ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ). ʄʦʜʠʬʽʢʘʮʽʷ ʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ 
ʥʝʟʤʽʥʶʚʘʥʠʭ ʪʠʧʽʚ ʤʦʞʣʠʚʘ ʣʠʰʝ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ 
(ʪʦʙʪʦ ʯʝʨʝʟ ʚʠʜʽʣʝʥʥʷ ʧʘʤ'ʷʪʽ). 

ɿʤʽʥʥʽ ʚʩʽʭ ʧʨʦʩʪʠʭ ʪʠʧʽʚ (int , float , complex ) ʥʘʣʝʞʘʪʴ ʜʦ 

ʥʝʟʤʽʥʶʚʘʥʠʭ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʥʦʚʠʭ ʪʠʧʽʚ ʜʘʥʠʭ ʙʫʜʝʤʦ ʟʘʫʚʘʞʫʚʘʪʠ, ʜʦ 
ʷʢʦʛʦ ʚʠʜʫ ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʞʝʥ ʟ ʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʮʝ ʟʘʨʝʟʝʨʚʦʚʘʥʽ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, ʱʦ ʥʘʜʽʣʝʥʽ ʧʝʚʥʠʤ ʩʝʥʩʦʤ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʚʠʢʣʶʯʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʥʷ ʷʢʝ ʟʘʢʨʽʧʣʝʥʝ ʟʘ ʥʠʤʠ ʫ ʤʦʚʽ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ɿʘʫʚʘʞʝʥʥʷ. ʆʛʦʣʦʰʫʶʯʠ ʥʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʫ ʷʢʦʩʪʽ ʽʤʝʥʽ 

ʟʤʽʥʥʦʾ, ʬʫʥʢʮʽʾ ʘʙʦ ʽʥʰʦʛʦ ʦʙôʻʢʪʫ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʮʝʡ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʝ ʻ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɯʥʘʢʰʝ 
ʧʨʦʛʨʘʤʘ ʘʙʦ ʥʝ ʚʠʢʦʥʘʻʪʴʩʷ, ʘʙʦ ʚʠʢʦʥʘʻʪʴʩʷ ʟ ʧʦʤʠʣʢʘʤʠ. 

ʉʫʯʘʩʥʽ ʽʥʪʝʛʨʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ ʢʣʶʯʦʚʽ 
ʩʣʦʚʘ ʚʠʜʽʣʷʶʪʴ ʽʥʰʠʤ ʢʦʣʴʦʨʦʤ. ʊʦʤʫ ʧʠʰʫʯʠ ʧʨʦʛʨʘʤʫ, ʚʠ ʩʢʦʨʽʰʝ ʟʘ 
ʚʩʝ ʟʨʦʟʫʤʽʻʪʝ, ʱʦ ʮʝʡ ̔ʜʝʥʪʠʬʽʢʘʪʦʨ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 
ʚʘʰʠʭ ʮʽʣʷʭ. ʅʘʧʨʠʢʣʘʜ, ʫ ʢʦʜʽ ʥʠʞʯʝ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ while  ʽ if  ʻ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ. 

while i <= N  -  1:  

    if N % i == 0:  

        prime = False  

    i = i + 1 

˗̠̏̍̆̎̓̔̃́̎̎ ̋̏̅̔ 

ʂʦʤʝʥʪʘʨʽ ï ʟʨʦʟʫʤʽʣʘ ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʘ ʘʥʦʪʘʮʽʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʜʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ. 

ʂʦʤʝʥʪʘʨʽ ʧʠʰʫʪʴ ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʙʠʪʠ ʢʦʜ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ. ɺʦʥʠ 
ʽʛʥʦʨʫʶʪʴʩʷ ʧʨʠ ʢʦʤʧʽʣʷʮʽʾ ʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʂʦʤʝʥʪʘʨʽ ʪʘʢʦʞ ʦʙʨʦʙʣʷʶʪʴ 
ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʙʘʟʽ 
ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʨʘʪʦʨʽʚ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
ʂʦʤʝʥʪʘʨʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʜʥʦʨʷʜʢʦʚʽ ʪʘ ʙʘʛʘʪʦʨʷʜʢʦʚʽ. 

ʆʜʥʦʨʷʜʢʦʚʠʡ ʢʦʤʝʥʪʘʨ ʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʚ ʦʜʥʦʤʫ 
ʬʽʟʠʯʥʦʤʫ ʨʷʜʢʫ ʧʨʦʛʨʘʤʠ. ʇʦʯʠʥʘʻʪʴʩʷ ʩʠʤʚʦʣʦʤ # ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʢʽʥʮʝʤ ʨʷʜʢʘ. 

x = 23     # ʎʝʡ ʪʝʢʩʪ ʢʦʤʝʥʪʘʨ 

ɹʘʛʘʪʦʨʷʜʢʦʚʠʡ ʢʦʤʝʥʪʘʨ ʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʫ ʢʽʣʴʢʦʭ ʬʽʟʠʯʥʠʭ 
ʨʷʜʢʘʭ ʧʨʦʛʨʘʤʠ. ɺʠʜʽʣʷʻʪʴʩʷ ʟ ʜʚʦʭ ʙʦʢʽʚ ʧʦʪʨʽʡʥʠʤʠ ʘʧʦʩʪʨʦʬʘʤʠ ʘʙʦ 
ʧʦʪʨʽʡʥʠʤʠ ʧʦʜʚʽʡʥʠʤʠ ʣʘʧʢʘʤʠ 

'''ɹʘʛʘʪʦʨʷʜʢʦʚʠʡ ʢʦʤʝʥʪʘʨ ʤʦʞʝ  

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʫ ʢʽʣʴʢʦʭ  

ʬʽʟʠʯʥʠʭ ʨʷʜʢʘʭ ʧʨʦʛʨʘʤʠ''' 
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˛̨̒̎̏̃̎ ̨̨̙̎́̊̐̑̏̒̓ ̋̏̍́̎̅̉ 

˟̏̓̏̇̎́ ̨̨̗̠̎̒̓̑̔̋ 

ʊʦʪʦʞʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟʘʜʘʻʪʴʩʷ ʢʦʤʘʥʜʦʶ 

pass  

ɯʥʪʝʨʧʨʝʪʘʪʦʨ ʥʝ ʚʠʢʦʥʫʻ ʞʦʜʥʠʭ ʜʽʡ, ʢʦʣʠ ʟʫʩʪʨʽʯʘʻ ʮʶ ʽʥʩʪʨʫʢʮʽʶ 
ʪʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʦʾ ʽʥʩʪʨʫʢʮʽʾ. ʆʩʥʦʚʥʝ ʾʾ 
ʧʨʠʟʥʘʯʝʥʥʷ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʤ, ʜʝ ʽʥʩʪʨʫʢʮʽʷ ʚʠʤʘʛʘʻʪʴʩʷ 
ʩʠʥʪʘʢʩʠʩʦʤ ʤʦʚʠ, ʧʨʦʪʝ ʥʽʷʢʠʭ ʜʡ̔ ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʧʦʪʨʽʙʥʦ. 

˜̤̠̑̉̒̃̏̎̎ 

ʇʨʠʩʚʦʻʥʥʷ ð ʦʜʥʘ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʽʤʧʝʨʘʪʠʚʥʠʭ 
ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʨʠʩʚʦʻʥʥʷ ï ʤʝʭʘʥʽʟʤ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʥʘʤʽʯʥʦ 

ʟʤʽʥʶʚʘʪʠ ʟʚ'ʷʟʢʠ ʦʙ'ʻʢʪʽʚ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʟʤʽʥʥʠʭ) ʟ̔ ʾʭʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. 

ʉʠʥʪʘʢʩʠʩ ʧʨʠʩʚʦʻʥʥʷ ʫ Python ʪʘʢʠʡ 

x = e 

ʪʫʪ e ï ʟʤʽʥʥʘ (ʦʙ'ʻʢʪ) ʘʙʦ ʘʨʠʬʤʝʪʠʯʥʠʡ ʚʠʨʘʟ (ʽʥʩʪʨʫʢʮʽʷ, ʱʦ ʧʦʚʝʨʪʘʻ 

ʨʝʟʫʣʴʪʘʪ), ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʟʤʽʥʥʫ. x  ï ʟʤʽʥʥʘ, ʫ ʷʢʫ 

ʟʘʧʠʩʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ e. 

ʇʽʩʣʷ ʽʥʩʪʨʫʢʮʽʾ ʧʨʠʩʚʦʻʥʥʷ ʧʦʧʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ x  ʩʪʘʻ 

ʥʝʜʦʩʷʞʥʠʤ. 

x = 12 

y = ( x** 5 + x** 4 + x** 3 + x** 2 + x + 1)  

ʊʫʪ ʟʤʽʥʥʽʡ x  ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 12, ʘ ʟʤʽʥʥʽʡ y  ʟʥʘʯʝʥʥʷ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʚʠʨʘʟʫ, ʫ ʷʢʦʤʫ ʙʝʨʝ ʫʯʘʩʪʴ ʟʤʽʥʥʘ x . 

ˏ̠̃̆̅̆̎̎ ̓́ ̠̃̉̃̆̅̆̎̎ 

ɯʥʩʪʨʫʢʮʽʾ ʚʚʝʜʝʥʥʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 
ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʨʦʛʨʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 
ʟʦʚʥʽʰʥʽʤʠ ʥʦʩʽʷʤʠ ʪʘ ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤôʷʪʪʶ ʢʦʤʧôʶʪʝʨʘ (ʦʙôʻʢʪʘʤʠ 
ʧʨʦʛʨʘʤʠ). ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʩʦʙʠ ʚʚʝʜʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ 
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ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʚʽʘʪʫʨʠ, ʝʢʨʘʥʫ, ʬʘʡʣʽʚ, ʟʚʫʢʦʚʦʾ ʢʘʨʪʠ 
ʢʦʤʧôʶʪʝʨʘ, ʧʨʠʥʪʝʨʘ ʪʘ ʽʥʰʠʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʨʦʪʝ, ʥʘʨʘʟʽ 
ʧʽʜ ʚʚʝʜʝʥʥʷʤ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʚʚʝʜʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʝʚʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʘ ʧʽʜ ʚʠʚʝʜʝʥʥʷʤ ï 
ʜʨʫʢʫʚʘʥʥʷʤ ʜʘʥʠʭ ʫ ʢʦʥʩʦʣʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 
ɯʥʩʪʨʫʢʮʽʷ ʚʚʝʜʝʥʥʷ ʤʘʻ ʪʘʢʠʡ ʩʠʥʪʘʢʩʠʩ 

x = input ( S)  

ʜʝ x  ï ʟʤʽʥʥʘ, ʫ ʷʢʫ ʟʘʧʠʩʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ, S ï 

ʨʷʜʦʢ ʧʽʜʢʘʟʢʠ. 

ʂʦʣʠ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʟʫʩʪʨʽʯʘʻ ʽʥʩʪʨʫʢʮʽʶ ʚʚʝʜʝʥʥʷ, ʚʽʥ ʧʨʠʟʫʧʠʥʷʻ 
ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʠ ʽ ʦʯʽʢʫʻ, ʢʦʣʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʙʫʜʝ ʱʦʩʴ ʚʚʝʜʝʥʦ. ʇʨʠ 
ʮʴʦʤʫ ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʴʩʷ ʨʷʜʦʢ ʧʽʜʢʘʟʢʠ S. ʈʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʥʷ 

ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʟʤʽʥʥʫ, ʱʦ ʩʪʦʾʪʴ ʟʣʽʚʘ ʚʽʜ ʟʥʘʢʫ ʨʽʚʥʦʩʪʽ. 
ʉʠʥʪʘʢʩʠʩ ʽʥʩʪʨʫʢʮʽʾ ʚʠʚʝʜʝʥʥʷ ʪʘʢʠʡ 

print ( S1,é,SN)  

ʜʝ S1,é,SN ï ʚʠʨʘʟʠ, ʱʦ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ. ɺʠʚʝʜʝʥʥʷ ʚʠʨʘʟʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʠʤʚʦʣ ʧʨʦʧʫʩʢʫ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʫ ʧʨʦʩʪʫ ʧʨʦʛʨʘʤʫ 

name = input ("ʗʢ ʪʝʙʝ ʟʚʫʪʴ? ")  

print ( "ʇʨʠʚʽʪ," , name)  

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 
ʧʨʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʩʢʨʽʥʰʦʪʽ. ʗʢ 
ʙʘʯʠʤʦ ʧʨʦʛʨʘʤʘ ʚʠʚʝʣʘ 
ʧʦʚʽʜʦʤʣʝʥʥʷ "ʗʢ ʪʝʙʝ ʟʚʫʪʴ? ", ʪʘ 
ʜʦʯʝʢʘʚʰʠʩʴ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ, 
ʚʠʚʝʣʘ ʧʦʚʽʜʦʤʣʝʥʥʷ "ʇʨʠʚʽʪ, 
ɸʥʜʨʽʡ". 
ɯʥʩʪʨʫʢʮʽʷ ʚʠʚʝʜʝʥʥʷ print  ʤʘʻ 

ʜʚʘ ʥʝʦʙʦʚôʷʟʢʦʚʠʭ ʧʘʨʘʤʝʪʨʠ sep  ʪʘ 

end. ɺʦʥʠ ʚʢʘʟʫʶʪʴ ʷʢʽ ʩʠʤʚʦʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʷʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʯʘ ʪʘ ʢʽʥʮʷ ʨʷʜʢʘ ʚʽʜʧʦʚʽʜʥʦ. 
ʊʠʧʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʻ ʚʽʜʧʦʚʽʜʥʦ ʩʠʤʚʦʣ ʧʨʦʧʫʩʢʫ ʪʘ ʢʽʥʝʮʴ ʨʷʜʢʘ. 
ɼʣʷ ʧʨʠʢʣʘʜʫ ʧʨʦʘʥʘʣʽʟʫʡʪʝ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ. 

>>> print ( 1, 2, 3)  

1 2 3  

>>> print ( 1, 2, 3, sep ="_" )  

1_2_3  
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>>> print ( 1) ; print ( 2)  

1 

2 

>>> print ( 1, end="!" ) ; print ( 2, end="!" )  

1!2!  

ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʚʝʩʪʠ ʨʷʜʦʢ 
(ʧʦʚʽʜʦʤʣʝʥʥʷ), ʟʛʽʜʥʦ ʟ ʟʘʜʘʥʠʤ ʰʘʙʣʦʥʦʤ, ʧʽʜʩʪʘʚʠʚʰʠ ʫ ʚʠʟʥʘʯʝʥʽ 
ʧʦʟʠʮʽʾ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʊʘʢʫ 
ʧʽʜʩʪʘʥʦʚʢʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ %.  

ʆʧʝʨʘʪʦʨ % ʧʽʜʩʪʘʚʣʷʻ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʽʚ, ʱʦ ʩʪʦʷʪʴ ʩʧʨʘʚʘ ʚʽʜ ʥʴʦʛʦ 

ʫ ʚʠʟʥʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʤʚʦʣʘʤʠ ʧʦʟʠʮʽʾ. ʉʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ ʮʝ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʜʚʦʭ ʩʠʤʚʦʣʽʚ, ʧʝʨʰʠʡ ʟ ʷʢʠʭ ʩʠʤʚʦʣ "%". ʊʘʙʣʠʮʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ 

ʊʘʙʣʠʮʷ 1.1. ʅʘʡʫʞʠʚʘʥʽʰʽ ʩʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ 

ʌʦʨʤʘʪ ʊʠʧ 
%d 

%i 

%u 

ɼʝʩʷʪʢʦʚʝ ʯʠʩʣʦ ʮʽʣʝ ʯʠʩʣʦ. 

%e 

%E 

ɼʽʡʩʥʝ ʯʠʩʣʦ ʚ ʝʢʩʧʦʥʝʥʮʽʡʥʽʡ ʬʦʨʤʽ. 

%f 

%F 

ɼʽʡʩʥʝ ʯʠʩʣʦ ʫ ʟʚʠʯʘʡʥʦʤʫ ʬʦʨʤʘʪʽ. 

%c ʉʠʤʚʦʣ (ʘʙʦ ʢʦʜ ʩʠʤʚʦʣʘ). 

%s ʈʷʜʦʢ ʩʠʤʚʦʣʽʚ. 

%% ʉʠʤʚʦʣ %. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʘʭ 

>>> "First = %d, second = %d" % ( 1, 2)  

First = 1, second = 2  

ʉʧʨʘʚʘ ʚʽʜ ʦʧʝʨʘʪʦʨʘ % ʩʪʦʾʪʴ ʫ ʜʫʞʢʘʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟ ʜʚʦʭ ʯʠʩʝʣ 1 

ʪʘ 2. ʗʢ ʙʘʯʠʤʦ, ʽʥʪʝʨʧʨʝʪʘʪʦʨ, ʟʘʤʽʩʪʴ ʧʝʨʰʦʛʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ 
"%d"  ʚʩʪʘʚʠʚ ʮʠʬʨʫ 1, ʘ ʟʘʤʽʩʪʴ ʜʨʫʛʦʛʦ ï 2. ʂʽʣʴʢʽʩʪʴ ʧʽʜʩʪʘʥʦʚʦʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ % ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʘ. ɭʜʠʥʝ ʧʨʘʚʠʣʦ, ʷʢʦʛʦ 

ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ï ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʫ ʟʣʽʚʘ 
ʚʽʜ ʦʧʝʨʘʪʦʨʘ % ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʝʥʴ ʩʧʨʘʚʘ ʚʽʜ 

ʦʧʝʨʘʪʦʨʘ %. 

>>> print ( "%s ʙʫʣʦ %d ʨʦʢʽʚ, ʢʦʣʠ ʚʽʥ ʧʽʰʦʚ ʫ %d ʢʣʘʩ" % 

("ʄʠʢʦʣʽ", 7,  1))  
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ʄʠʢʦʣʽ ʙʫʣʦ 7 ʨʦʢʽʚ, ʢʦʣʠ ʚʽʥ ʧʽʰʦʚ ʫ 1 ʢʣʘʩ 

ʗʢʱʦ ʫ ʦʧʝʨʘʪʦʨʽ ʧʽʜʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʦʜʥʝ ʟʥʘʯʝʥʥʷ 

ʜʫʞʢʠ ʩʧʨʘʚʘ ʚʽʜ ʦʧʝʨʘʪʦʨʘ % ʤʦʞʥʘ ʦʧʫʩʪʠʪʠ 

>>> print ("ɺʠʩʦʢʦʩʥʠʡ ʨʽʢ ʤʘʻ %d ʜʥʽʚ" % 366)  

ɺʠʩʦʢʦʩʥʠʡ ʨʽʢ ʤʘʻ 366 ʜʥʽʚ 

ʆʧʝʨʘʪʦʨ % ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʢʨʽʟʴ ʜʝ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ 

ʧʽʜʩʪʘʥʦʚʢʫ, ʟʦʢʨʝʤʘ ʫ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʽʥʩʪʨʫʢʮʽʾ 
ʚʚʝʜʝʥʥʷ input , ʥʘʧʨʠʢʣʘʜ, 

x = input ("ɺʚʝʜʽʪʴ %d-ʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ " % 10)  

˘̨̨̎̊̎́ ̐̑̏̄̑́̍́ 

ʃʽʥʽʡʥʘ ʧʨʦʛʨʘʤʘ ï ʮʝ ʧʨʦʛʨʘʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ ʟ ʽʥʩʪʨʫʢʮʽʡ 

ʚʚʝʜʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ, ʧʨʠʩʚʦʻʥʥʷ ʪʘ ʪʦʪʦʞʥʦʾ ʢʦʤʘʥʜʠ. 

ˤ̨̉̒̌̏̃ ̓̉̐̉ ̖̅́̎̉ 

ʏʠʩʣʘ ʫ Python ʥ̔ʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʯʠʩʝʣ ʪʘ 
ʧʽʜʪʨʠʤʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʚʽʜʦʤʽ ʚʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʏʠʩʣʦʚʽ 
ʪʠʧʠ ʫ Python ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ ʪʠʧʘʤʠ: ʮʽʣʠʤʠ, ʜʽʡʩʥʠʤʠ ʪʘ 
ʢʦʤʧʣʝʢʩʥʠʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʢʦʞʝʥ ʟ ʥʠʭ. 

ˣ̨̨̌ ̘ ̉̒̌́ 

ɿʤʽʥʥʽ ʪʘ ʣʽʪʝʨʘʣʠ ʮʴʦʛʦ ʪʠʧʫ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʴ ʟ (ʦʙʤʝʞʝʥʦʾ) 
ʤʥʦʞʠʥʠ ʮʽʣʠʭ ʯʠʩʝʣ. ʎʽʣʠʡ ʪʠʧ ʫ Python, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʦʟʥʘʯʘʶʪʴ 
int .  

ʊʘʙʣʠʮʷ 1.2. ɸʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʜʣʷ ʮʽʣʦʛʦ ʪʠʧʫ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

x + y  ʩʫʤʘ x ʪʘ y 
x -  y ʨʽʟʥʠʮʷ x ʪʘ y 

x * y  ʜʦʙʫʪʦʢ x ʪʘ y 
x / y  ʯʘʩʪʢʘ ʚʽʜ ʜʽʣʝʥʥʷ x ʥʘ y 

x // y  ʜʽʣʝʥʥʷ ʥʘʮʽʣʦ x ʥʘ y 

x % y  ʦʩʪʘʯʘ ʚʽʜ ʜʽʣʝʥʥʷ x ʥʘ y 
- x ʫʥʘʨʥʠʡ ʤʽʥʫʩ ï ʧʦʚʝʨʪʘʻ x ʧʨʦʪʠʣʝʞʥʦʛʦ ʟʥʘʢʫ 

x ** y  x ʧʽʜʥʝʩʝʥʝ ʜʦ ʩʪʝʧʝʥʷ y 
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>>> x = 1 + 2 

>>> print ( x ) ;  

3 

 

>>> x = 11 //  2 

>>> print ( x ) ;  

5 

 

>>> x = 2 **  4 

>>> print ( x ) ;  

16 

ʊʘʙʣʠʮʷ 1.3. ɹʘʟʦʚʽ ʬʫʥʢʮʽʾ ʜʣʷ ʮʽʣʦʛʦ ʪʠʧʫ 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

abs(x)  ʧʦʚʝʨʪʘʻ ʤʦʜʫʣʴ x 
int(x)  ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ ʧʝʨʝʪʚʦʨʝʥʥʷ x ʜʦ ʮʽʣʦʛʦ 

float(x)  ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ ʧʝʨʝʪʚʦʨʝʥʥʷ x ʜʦ ʜʽʡʩʥʦʛʦ 

divmod(x, y)  ʧʘʨʘ (x // y, x % y) 

 

>>> x = int ( 9.6 )  

>>> x  

9 

 

>>> x = abs ( - 52)  

>>> print ( x )  

52 

ʊʘʙʣʠʮʷ 1.4. ʇʨʽʦʨʠʪʝʪ ʦʧʝʨʘʮʽʡ ʚʽʜ ʥʘʡʚʠʱʦʛʦ ʜʦ ʥʘʡʥʠʞʯʦʛʦ 

**  

*, /, //, %  

+, -  

ʇʨʽʦʨʠʪʝʪ ʫʥʘʨʥʦʛʦ ʤʽʥʫʩʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʦʶ ʦʧʝʨʘʮʽʻʶ ʚʽʥ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʠʡ ʢʦʜ 
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>>> - 3 ** 2 

- 9 

>>> 3 ** - 2 

0.1111111111111111  

ʗʢ ʙʘʯʠʤʦ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʢʫ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ 
ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ, ʘ ʚʞʝ ʧʦʪʽʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫʥʘʨʥʠʡ ʤʽʥʫʩ, ʘ ʚ 
ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʧʘʢʠ. 
ʇʨʽʦʨʠʪʝʪ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʫʞʦʢ: 

>>> 2 + 2 * 2 

6 

>>> ( 2 + 2)  * 2 

8 

ʇʨʠʢʣʘʜ 1.1. ɿʥʘʡʪʠ ʩʫʤʫ ʮʠʬʨ ʜʚʦʟʥʘʯʥʦʛʦ ʯʠʩʣʘ. 

ʈʦʟʚôʷʟʦʢ. ʅʝʭʘʡ ὼ ï ʟʘʜʘʥʝ ʜʚʦʟʥʘʯʥʝ ʯʠʩʣʦ, ʥʘʧʨʠʢʣʘʜ ςυ. ʉʫʤʘ 
ʮʠʬʨ ʮʴʦʛʦ ʯʠʩʣʘ ʻ ʩʫʤʦʶ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʮʠʬʨ ʮʴʦʛʦ ʯʠʩʣʘ: ς  υ 
 χ. ʇʝʨʰʫ ʮʠʬʨʫ ʮʴʦʛʦ ʯʠʩʣʘ ʤʦʞʥʘ ʟʥʘʡʪʠ ʷʢ ʜʽʣʝʥʥʷ ʯʠʩʣʘ ὼ ʥʘʮʽʣʦ ʥʘ 
10. ɼʨʫʛʘ ʞ ʮʠʬʨʘ ʮʴʦʛʦ ʯʠʩʣʘ ʻ ʦʩʪʘʯʝʶ ʚʽʜ ʜʽʣʝʥʥʷ ʯʠʩʣʘ ὼ ʥʘ 10. 
ʊʦʜʽ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

x = int ( input ("ɺʚʝʜʽʪʴ ʜʚʦʟʥʘʯʥʝ ʯʠʩʣʦ " ))  

first  = x // 10  # first  -  ʧʝʨʰʘ ʮʠʬʨʘ ʯʠʩʣʘ 

second = x % 10  # second -  ʜʨʫʛʘ ʮʠʬʨʘ ʯʠʩʣʘ 

suma = first + second  

print ("ʉʫʤʘ ʮʠʬʨ ʯʠʩʣʘ %d = %d" % ( x , suma))  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʦʧʝʨʘʮʽʷ input ʧʦʚʝʨʪʘʻ ʣʽʪʝʨʘʣ ʨʷʜʢʦʚʦʛʦ ʪʠʧʫ. ʊʦʤʫ ʫ 
ʧʝʨʰʦʤʫ ʨʷʜʢʫ ʧʨʦʛʨʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 
ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʜʦ ʮʽʣʦʛʦ ʯʠʩʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʾ int. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʯʠʩʣʘ 25 ʙʫʜʝ 

ɺʚʝʜʽʪʴ ʜʚʦʟʥʘʯʥʝ ʯʠʩʣʦ 25  

ʉʫʤʘ ʮʠʬʨ ʯʠʩʣʘ 25 = 7 

ˑ̨̨̊̒̎ ̘̉̒̌́ 

ɼʽʡʩʥʽ ʯʠʩʣʘ ʫ Python ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ, ʜʣʷ 
ʨʦʟʜʽʣʝʥʥʷ ʮʽʣʦʾ ʽ ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʠ ʫ ʷʢʦʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʤʚʦʣ 
ʢʨʘʧʢʘ. ɼʽʡʩʥʠʡ ʪʠʧ ʫ Python, ʧʦʟʥʘʯʘʶʪʴ float  
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>>> 3.11  

3.11  

ʑʦʙ ʚʽʜʨʽʟʥʷʪʠ ʣʽʪʝʨʘʣʠ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʙʝʟ ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʠ ʚʽʜ 
ʮʽʣʠʭ, ʟʘʧʠʩʫʶʪʴ ʜʝʩʷʪʢʦʚʠʡ ʜʨʽʙ ʟ ʥʫʣʴʦʚʦʶ ʜʽʡʩʥʦʶ ʯʘʩʪʠʥʦʶ 

>>> 3.0  

3.0  

>>> type ( 3)  

<class 'int'>  

>>> type ( 3.0 )  

<class 'float'>  

ʌʫʥʢʮʽʷ type  ʧʦʚʝʨʪʘʻ ʪʠʧ ʣʽʪʝʨʘʣʫ. ʗʢ ʙʘʯʠʤʦ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʮʽʣʠʡ ʪʠʧ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʜʽʡʩʥʠʡ. 

ʂʨʽʤ ʟʦʙʨʘʞʝʥʥʷ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʫ ʚʠʛʣʷʜʽ ʟʚʠʯʘʡʥʦʛʦ ʜʝʩʷʪʢʦʚʦʛʦ 
ʜʨʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʭ ʘʙʦ ʧʦʢʘʟʥʠʢʦʚʠʡ ʟʘʧʠʩ. 

ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʠʡ ʟʘʧʠʩ (ʬʦʨʤʘʪ) ï ʟʦʙʨʘʞʝʥʥʷ ʜʽʡʩʥʠʭ 

(ʜʨʦʙʦʚʠʭ) ʯʠʩʝʣ ʫ ʚʠʛʣʷʜʽ ʤʘʥʪʠʩʠ ʽ ʧʦʨʷʜʢʫ: 
ὔ ὓẗὲȟ 

ʜʝ ὔ ï ʯʠʩʣʦ, ὓï ʤʘʥʪʠʩʘ, ὲ ï ʦʩʥʦʚʘ ʧʦʢʘʟʥʠʢʦʚʦʾ ʬʫʥʢʮʽʾ, ὴ ï ʧʦʨʷʜʦʢ. 

ɺ ʽʥʬʦʨʤʘʪʠʮʽ ʦʩʥʦʚʫ ʧʦʢʘʟʥʠʢʦʚʦʾ ʬʫʥʢʮʽʾ ὲ ʙʝʨʫʪʴ ʨʽʚʥʦʶ 10, ʘ 
ʢʦʤʧ'ʶʪʝʨʥʫ ʨʝʘʣʽʟʘʮʽʶ ʯʠʩʝʣ ʫ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽʡ ʬʦʨʤʽ ʥʘʟʠʚʘʶʪʴ 
ʯʠʩʣʘʤʠ ʟ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ (ʧʣʘʚʘʶʯʦʶ ʢʨʘʧʢʦʶ). ʇʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ ʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʧʨʠʡʥʷʪʦ ʚʽʜʜʽʣʷʪʠ ʚʽʜ ʤʘʥʪʠʩʠ ʩʠʤʚʦʣʘʤʠ 

" E"  ʘʙʦ " e"  (ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ "exponent"). ʅʘʧʨʠʢʣʘʜ, ʯʠʩʣʦ  

ρȢςστẗρπ  

ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: 

1.1234 e- 56 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʦʙʨʘʞʝʥʥʷ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ ʚ ʧʦʢʘʟʥʠʢʦʚʽʡ ʬʦʨʤʽ 

ʻ ʥʝʦʜʥʦʟʥʘʯʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʯʠʩʣʦ 0.0001 ʫ ʧʦʢʘʟʥʠʢʦʚʽʡ ʬʦʨʤʽ ʤʦʞʥʘ 
ʟʘʧʠʩʘʪʠ ʙʘʛʘʪʴʤʘ ʩʧʦʩʦʙʘʤʠ, ʥʘʧʨʠʢʣʘʜ, 

πȢπππρρπẗρπ πȢρẗρπ Ȣ 

ʊʦʤʫ ʚ ʽʥʬʦʨʤʘʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʨʤʘʣʽʟʦʚʘʥʫ ʬʦʨʤʫ ʟʘʧʠʩʫ 
ʯʠʩʝʣ ʟ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ. 

ʅʦʨʤʘʣʽʟʦʚʘʥʦʶ ʬʦʨʤʦʶ ʟʘʧʠʩʫ ʯʠʩʣʘ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ 

ʥʘʟʠʚʘʶʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʫ ʷʢʦʤʫ ʤʘʥʪʠʩʘ ʥʘʣʝʞʠʪʴ ʧʨʦʤʽʞʢʫ ρȟρπ. 
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ʋ ʪʘʢʽʡ ʬʦʨʤʽ ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ (ʢʨʽʤ ʥʫʣʷ) ʟʘʧʠʩʫʻʪʴʩʷ ʻʜʠʥʠʤ ʯʠʥʦʤ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʱʝʥʘʚʝʜʝʥʝ ʯʠʩʣʦ 0.0001 ʫ ʥʦʨʤʘʣʽʟʦʚʘʥʽʡ ʬʦʨʤʽ ʙʫʜʝ 
ʤʘʪʠ ʚʠʛʣʷʜ: 

πȢπππρρẗρπ Ȣ 

ʅʘʜ ʟʤʽʥʥʠʤʠ ʪʘ ʣʽʪʝʨʘʣʘʤʠ ʜʽʡʩʥʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʪʽ ʞ 
ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʽ ʜʣʷ ʮʽʣʦʛʦ ʪʠʧʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 1.2 ʪʘ 
1.3. ʇʨʽʦʨʠʪʝʪ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘʢʦʞ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ 
ʪʘʙʣʠʮʝʶ 1.4. 

>>> 3.0 * 2.0  

6.0  

 

>>> 9.0 ** 0.5  

3.0  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʯʝʨʝʟ ʜʚʽʡʢʦʚʝ ʢʦʜʫʚʘʥʥʷ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʫ 
ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ, ʜʽʡʩʥʽ ʯʠʩʣʘ ʥʝ ʻ ʪʦʯʥʠʤʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 
ʥʝʦʯʽʢʫʚʘʥʠʭ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʢʦʨʠʩʪʫʚʘʯʘ, ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ. 

>>> res 1 = 0.5 +0.5  

>>> res 2 = 0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1 +0.1  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʘʪʝʤʘʪʠʢʠ ʟʤʽʥʥʽ res 1 ʪʘ res 2, ʤʘʶʪʴ ʤʽʩʪʠʪʠ 

ʦʜʥʘʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʦʪʝ, ʚʠʚʽʚʰʠ ʾʭʥʽ ʟʥʘʯʝʥʥʷ ʥʘ ʝʢʨʘʥ 

>>> res 1 

1.0  

>>> res 2 

0.9999999999999999  

ʧʝʨʝʢʦʥʫʻʤʦʩʷ, ʱʦ ʮʝ ʥʝ ʪʘʢ. 

ʆʧʝʨʫʶʯʠ ʜʽʡʩʥʠʤʠ ʯʠʩʣʘʤʠ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʭʠʙʢʫ 
ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʯʠʩʣʦʚʠʤʠ ʪʠʧʘʤʠ ʜʘʥʠʭ, Python, ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 
ʟʘʩʪʝʨʝʞʝʥʴ (ʷʢʱʦ ʮʝ ʜʦʧʫʩʪʠʤʦ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʧʨʘʚʠʣʘʤʠ), ʜʦʧʫʩʢʘʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʦʧʝʨʘʥʜʽʚ ʨʽʟʥʠʭ ʯʠʩʣʦʚʠʭ 
ʪʠʧʽʚ, ʥʘʧʨʠʢʣʘʜ, ʜʽʡʩʥʦʛʦ ʽ ʮʽʣʦʛʦ. ʋ ʪʘʢʦʤʫ ʘʨʠʬʤʝʪʠʯʥʦʤʫ ʚʠʨʘʟʽ ʚʩʽ 
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ʦʧʝʨʘʥʜʠ (ʘʙʦ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʙʫʜʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʚʝʜʝʥʽ 
ʜʦ ʪʠʧʫ ʟ ʥʘʡʰʠʨʰʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʠʭ. 

>>> 4.5 + 4  

8.5  

>>> 9 **  - 1 

0.1111111111111111  

ʇʨʠʢʣʘʜ 1.2. ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ 

ώ ὼ ɀ τὼ  σὼ ɀ χ 

ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ. 

ʈʦʟʚôʷʟʦʢ. ʇʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

x = float ( input ( ' x=? ' ))  

y = x ** 6 -  4 * x ** 4 + 3 * x -  7 

print ( 'y=' , y )  

ʆʢʨʽʤ ʦʩʥʦʚʥʠʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʬʫʥʢʮʽʡ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ, 
Python ʥʘʜʘʻ ʧʨʦʛʨʘʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʫ ʙʽʙʣʽʦʪʝʢʫ math, ʷʢʘ ʤʽʩʪʠʪʴ 

ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʬʫʥʢʮʽʾ ʽ ʩʪʘʣʽ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʾʾ 
ʥʝʦʙʭʽʜʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʢʦʤʘʥʜʦʶ 

import  math 

ʂʦʤʘʥʜʠ ʽʤʧʦʨʪʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʧʠʩʫʶʪʴ ʥʘ ʧʦʯʘʪʢʫ 
ʬʘʡʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʭʽʜʥʠʡ ʢʦʜ. ʇʨʦʪʝ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʽʤʧʦʨʪ 
ʙʽʙʣʽʦʪʝʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ ʟ ʥʝʾ. 

ʊʘʙʣʠʮʷ 1.5. ʌʫʥʢʮʽʾ ʪʘ ʩʪʘʣʽ ʟ ʙʽʙʣʽʦʪʝʢʠ math 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

math.pi  ʂʦʥʩʪʘʥʪʘ “  σȢρτρυως... 

math.e  ʂʦʥʩʪʘʥʪʘ Ὡ  ςȢχρψςψρ... 

math.sqrt(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ Ѝὼ 

math.exp(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ Ὡ 

math.log(x).  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÎὼ 

math.log(x, a)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÏÇὼ 

math.log1p(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÎρ ὼ 

math.log2(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÏÇὼ 

math.log10(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÇὼ 

math.cos(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÃÏÓὼ 

math.sin(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÓÉÎὼ 
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ʌʫʥʢʮʽʷ ʆʧʠʩ 

math.tan(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÔÇ ὼ 

math.acos(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÃÏÓὼ 

math.asin(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÓÉÎὼ 

math.atan(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÔÇ ὼ 

math.atan2(y, x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÔÇ 

math.cosh(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÃÈὼ 

math.sinh(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÓÈὼ 

math.tanh(x)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÔÈ ὼ 

math.hypot(x, y)  ʆʙʯʠʩʣʝʥʥʷ ὼ ώ 

math.degrees(x)  
ʇʦʚʝʨʪʘʻ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʪʚʦʨʝʥʥʷ x ʟ ʨʘʜʽʘʥ ʫ 
ʛʨʘʜʫʩʠ 

math.radians(x)  
ʇʦʚʝʨʪʘʻ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʪʚʦʨʝʥʥʷ x ʟ ʛʨʘʜʫʩʽʚ 
ʫ ʨʘʜʽʘʥʠ 

math.factorial(n)  
ʆʙʯʠʩʣʝʥʥʷ n! ʜʣʷ ʮʽʣʦʛʦ ʪʘ ʥʝʚʽʜôʻʤʥʦʛʦ 
ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ. 

math.trunc(x)  
ɼʽʡʩʥʝ ʯʠʩʣʦ, ʷʢʝ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʽʜʢʠʜʘʥʥʷ 
ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʠ x  

math.ceil(x)  ʅʘʡʤʝʥʰʝ ʮʽʣʝ, ʷʢʝ ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ x  

math.floor(x)  ʅʘʡʙʽʣʴʰʝ ʮʽʣʝ, ʷʢʝ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ x  

ʇʨʠʢʣʘʜ 1.3. ɿʥʘʡʪʠ ʢʫʪʠ ʟʘʜʘʥʦʛʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. 

ʈʦʟʚôʷʟʦʢ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ ʟʘʜʘʻʪʴʩʷ 

ʜʚʦʤʘ ʢʘʪʝʪʘʤʠ ὥ ʪʘ ὦ. ʊʦʜʽ, ʦʜʠʥ ʟ ʡʦʛʦ ʛʦʩʪʨʠʭ ʢʫʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

 ὥὶὧὸὥὲ
ὥ

ὦ
Ȣ 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

import  math             # ʽʤʧʦʨʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 

 

a = float ( input ("ɺʚʝʜʽʪʴ ʧʝʨʰʠʡ ʢʘʪʝʪ "))  

b = float ( input ("ɺʚʝʜʽʪʴ ʜʨʫʛʠʡ ʢʘʪʝʪ "))  

beta  = math . atan 2( a, b)     # ʦʜʠʥ ʟ ʢʫʪʽʚ ʫ ʨʘʜʽʘʥʘʭ 

betaDegree  = math . degrees ( beta ) # ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʛʨʘʜʫʩʠ 

 

print ("ʇʝʨʰʠʡ ʢʫʪ = ", betaDegree )  

print ("ɼʨʫʛʠʡ ʢʫʪ = ", 90.0 -  betaDegree )  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʙʫʜʝ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʚʦʭ 
ʦʜʥʘʢʦʚʠʭ ʢʘʪʝʪʽʚ ʦʜʠʥʠʯʥʦʾ ʜʦʚʞʠʥʠ): 

ɺʚʝʜʽʪʴ ʧʝʨʰʠʡ ʢʘʪʝʪ 1 



Ä1 ʃʽʥʽʡʥʽ ʘʣʛʦʨʠʪʤʠ 

25 

ɺʚʝʜʽʪʴ ʜʨʫʛʠʡ ʢʘʪʝʪ 1 

ʇʝʨʰʠʡ ʢʫʪ =  45.0 

ɼʨʫʛʠʡ ʢʫʪ =  45.0 

˗̨̏̍̐̌̆̋̒̎ ̘̉̒̌́ 

ʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʫ Python ʟʘʜʘʶʪʴ ʧʘʨʦʶ ï ʜʽʡʩʥʦʶ ʽ ʫʷʚʥʦʶ 
ʯʘʩʪʠʥʦʶ. ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʫʷʚʥʦʾ ʯʘʩʪʠʥʠ, ʧʦʨʫʯ ʟ ʾʾ ʟʥʘʯʝʥʥʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʤʚʦʣ j . ʂʦʤʧʣʝʢʩʥʠʡ ʪʠʧ ʫ Python, ʧʦʟʥʘʯʘʶʪʴ 

complex  

>>> c = 2 + 3j  

>>> print ( c )  

(2+3j)  

 

>>> c = complex ( 2, 3)  

>>> print ( c )  

(2+3 j )  

ɺʚʦʜʠʪʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʢʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʪʨʝʙʘ ʪʘʢʦʞ ʫ ʘʣʛʝʙʨʘʾʯʥʽʡ 
ʬʦʨʤʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫ ʷʢʦʩʪʽ ʫʷʚʥʦʾ ʦʜʠʥʠʮʽ ʩʠʤʚʦʣ j  

>>> c = complex ( input ( "z = " ))  

z = 2+3j  

>>> print ( c )  

(2+3 j )  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʫ Python ʚʠʟʥʘʯʝʥʽ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ 
ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʮʽʷ ʫʥʘʨʥʠʡ ʤʽʥʫʩ ʽ ʧʽʜʥʝʩʝʥʥʷ ʜʦ 
ʩʪʝʧʝʥʷ. 

ʊʘʙʣʠʮʷ 1.6. ɸʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʠʧʫ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

x + y  ʩʫʤʘ x ʪʘ y 

x -  y ʨʽʟʥʠʮʷ x ʪʘ y 
x * y  ʜʦʙʫʪʦʢ x ʪʘ y 

x / y  ʯʘʩʪʢʘ ʚʽʜ ʜʽʣʝʥʥʷ x ʥʘ y 

- x ʫʥʘʨʥʠʡ ʤʽʥʫʩ ï ʧʦʚʝʨʪʘʻ x ʧʨʦʪʠʣʝʞʥʦʛʦ ʟʥʘʢʫ 
x ** y  x ʧʽʜʥʝʩʝʥʝ ʜʦ ʩʪʝʧʝʥʷ y 

ʂʨʽʤ ʮʴʦʛʦ ʜʣʷ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ  
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ʊʘʙʣʠʮʷ 1.7. ɹʘʟʦʚʽ ʬʫʥʢʮʽʾ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʠʧʫ 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

abs(z)  ʤʦʜʫʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z 

complex( re , im )  
ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʟ ʧʘʨʠ ʜʽʡʩʥʠʭ 
ʯʠʩʝʣ re ʪʘ im. 

z.real  ʜʽʡʩʥʘ ʯʘʩʪʠʥʘ ʯʠʩʣʘ z  

z.imag  ʫʷʚʥʘ ʯʘʩʪʠʥʘ ʯʠʩʣʘ z 

z.conjugate()  ʢʦʤʧʣʝʢʩʥʦ-ʩʧʨʷʞʝʥʝ ʯʠʩʣʦ ʜʦ z 

ʈʦʟʰʠʨʝʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʦʤʧʣʝʢʩʥʠʤʠ ʯʠʩʣʘʤʠ 
ʤʽʩʪʠʪʴ ʙʽʙʣʽʦʪʝʢʘ cmath . ɺʦʥʘ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʽ ʩʪʘʣʽ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 1.8. ʌʫʥʢʮʽʾ ʪʘ ʩʪʘʣʽ ʟ ʙʽʙʣʽʦʪʝʢʠ cmath 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

cmath.pi  ʂʦʥʩʪʘʥʪʘ ʌ  σȢρτρυως... 

cmath.e  ʂʦʥʩʪʘʥʪʘ Å  ςȢχρψςψρ... 

cmath.sqrt(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ЍØ 
cmath.exp(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ Å 

cmath.log(z )  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÎÚ 
cmath.log(z, a )  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÏÇÚ 

cmath.log10(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÌÇÚ 
cmath.cos(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÃÏÓÚ 
cmath.sin(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÓÉÎÚ 

cmath.tan(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÔÇ Ú 
cmath.acos(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÃÏÓÚ 

cmath.asin(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÓÉÎÚ 
cmath.atan(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÁÒÃÔÇ Ú 

cmath.cosh(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÃÈÚ 
cmath.sinh(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÓÈÚ 
cmath.tanh(z)  ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ ÔÈ Ú 

cmath.phase(z)  ɸʨʛʫʤʝʥʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z  

cmath.polar(z)  ɿʦʙʨʘʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z ʫ ʧʦʣʷʨʥʠʭ 
ʢʦʦʨʜʠʥʘʪʘʭ. 

cmath.rect(r,phi)  ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʟ 
ʧʦʣʷʨʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ r , phi  ʫ ʘʣʛʝʙʨʘʾʯʥʫ 

ʬʦʨʤʫ. 

ʇʨʠʢʣʘʜ 1.4. ɼʦʚʝʜʝʤʦ ʟʚôʷʟʦʢ ʤʽʞ ʪʨʴʦʤʘ ʤʘʛʽʯʥʠʤʠ ʩʪʘʣʠʤʠ Ὡȟ“ ȟὭ: 

Ὡ ρ 

ʈʦʟʚôʷʟʦʢ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʙʽʙʣʽʦʪʝʢʦʶ cmath  
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import cmath           # ʧʽʜʢʣʶʯʘʻʤʦ ʤʦʜʫʣʴ cmath 

 

i  = 1j                  # ʟʘʜʘʤʦ ʫʷʚʥʫ ʦʜʠʥʠʮʶ 

pi  = cmath . pi           # ʟʘʜʘʤʦ ʯʠʩʣʦ ʧʽ 

z = cmath . exp ( i * pi )  

print ( z )  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʚʠʚʝʜʝʥʥʷ ʥʘ 
ʝʢʨʘʥ ʯʠʩʣʘ 

( - 1+1.2246467991473532 e- 16j )  

ʋ ʷʢʦʤʫ ʫʷʚʥʘ ʯʘʩʪʠʥʘ ʤʘʡʞʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

˔̨̘́̅́ ̠̅̌ ̩́̔̅̉̓̏̑̎̏ ̑̏̂̏̓̉ 

1.1. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʘʙʣʠʮʶ  
 x | 1 | 2 | 3 | 4 | 5  

--- +--- +--- +--- +--- +---  

 ʫ | 3 | 1 | 5 | 4 | 2  

1.2. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʪʨʠʟʥʘʯʥʝ ʯʠʩʣʦ. ɿʥʘʡʪʠ ʩʫʤʫ ʮʠʬʨ ʮʴʦʛʦ 
ʯʠʩʣʘ. 

1.3. ʆʙʯʠʩʣʠʪʠ ʛʽʧʦʪʝʥʫʟʫ c ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʟʘ ʢʘʪʝʪʘʤʠ a 

ʪʘ Â. 
1.4. ʅʘʙʣʠʞʝʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʌȟ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʣʘʥʮʶʛʦʚʠʡ ʜʨʽʙ 

“ σ
ρ

χ
ρ

ρυ
ρ

ρ
ρ
ςως

Ȣ 

1.5. ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʟ ʢʣʘʚʽʘʪʫʨʠ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ᾀ: 

a) Ὢᾀ τᾀ σᾀ ςᾀ ᾀ ρȠ  b) Ὢᾀ ᾀ ςᾀ ρȠ 
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˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

1.6. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʨʠʩʫʥʢʠ: 
a)    b)   c) 
       *         * * * * *        *******    

     * * *       * *   * *      *         *  

   * * * * *     *   *   *     *   Hello   *  

     * * *       * *   * *      *         *  

       *         * * * * *        *******    

1.7. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʝʢʩʪ: 
a)    b) 
a   a   a       a------- a 

  a   a         |   a   |  

a   a   a       a------- a 

ʜʝ a ï ʚʚʝʜʝʥʘ ʟ ʢʣʘʚʽʘʪʫʨʠ ʮʠʬʨʘ. 

1.8. ɿʦʙʨʘʟʠʪʠ ʥʘ ʝʢʨʘʥʽ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʫ ʚʠʛʣʷʜʽ 

           ^ y           

           |       x     

    ------- +- +----- >     

           | 1           

           |             

ɿʘʫʚʘʞʝʥʥʷ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤ ʚʚʘʞʘʪʠ, ʱʦ 

ʜʘʥʽ ʟ ʢʣʘʚʽʘʪʫʨʠ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʚʦʜʷʪʴʩʷ ʢʦʨʝʢʪʥʦ. 
1.9. ʆʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʪʨʠʢʫʪʥʠʢʘ Ὓ ʟʘ ʪʨʴʦʤʘ ʩʪʦʨʦʥʘʤʠ ὥȟὦȟὧ. 
1.10. ɿʥʘʡʪʠ ʜʦʚʞʠʥʠ ʚʩʽʭ ʤʝʜʽʘʥ, ʙʽʩʝʢʪʨʠʩ ʽ ʚʠʩʦʪ ʪʨʠʢʫʪʥʠʢʘ, 

ʷʢʱʦ ʚʽʜʦʤʽ ʪʨʠ ʩʪʦʨʦʥʠ ὥȟὦȟὧ. 
1.11. ʆʙʯʠʩʣʠʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ὼȟώ  ʜʦ:  

a) ʟʘʜʘʥʦʾ ʪʦʯʢʠ ὼȟώȠ 
b) ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ ὥὼ ὦώ ὧ π; 
c) ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʨʷʤʠʭ ὼ ὦώ ὧ π ʽ ὥὼ ώ ὧ πȟ ʜʝ ὥὦ ρȢ 
1.12. ɿʥʘʡʪʠ ʦʙ'ʻʤ ʮʠʣʽʥʜʨʘ, ʷʢʱʦ ʚʽʜʦʤʦ ʡʦʛʦ ʨʘʜʽʫʩ ʦʩʥʦʚʠ ʪʘ 

ʚʠʩʦʪʫ. 
1.13. ɿʥʘʡʪʠ ʦʙ'ʻʤ ʢʦʥʫʩʘ, ʷʢʱʦ ʚʽʜʦʤʦ ʡʦʛʦ ʨʘʜʽʫʩ ʦʩʥʦʚʠ ʪʘ ʚʠʩʦʪʫ. 

1.14. ɿʥʘʡʪʠ ʦʙ'ʻʤ ʪʦʨʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʨʘʜʽʫʩʦʤ r ʽ ʟʦʚʥʽʰʥʽʤ ʨʘʜʽʫʩʦʤ 

R. 

1.15. ɺʚʘʞʘʶʯʠ, ʱʦ ɿʝʤʣʷ ʤʘʻ ʬʦʨʤʫ ʩʬʝʨʠ ʨʘʜʽʫʩʘ Ὑ  φσυπ ʢʤ, 

ʟʥʘʡʪʠ ʚʽʜʩʪʘʥʴ ʜʦ ʣʽʥʽʾ ʛʦʨʠʟʦʥʪʫ ʚʽʜ ʪʦʯʢʠ ʽʟ ʟʘʜʘʥʦʶ ʚʠʩʦʪʦʶ Ὤ ʥʘʜ 

ɿʝʤʣʝʶ. 
1.16. ɹʝʟ ʧʦʧʝʨʝʜʥʽʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʚʠʨʘʟʽʚ: 



Ä1 ʃʽʥʽʡʥʽ ʘʣʛʦʨʠʪʤʠ 

29 

a)  
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1.17. ʅʘʙʣʠʞʝʥʦ ʚʠʟʥʘʯʠʪʠ ʧʝʨʽʦʜ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʥʘʚʢʦʣʦ ʉʦʥʮʷ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʘʥʮʶʛʦʚʠʡ ʜʨʽʙ 

Ὕ σφυ
ρ

τ
ρ

χ
ρ

ρ
ρ
σ

Ȣ 

1.18. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʴ: 
a) τȢςστσὼ ὦ ὧȠ   b) υȢςσὼ ὦ Ὠ ςȢτώ πȠ 
c) ὥὼ ὦ ὧὼὨȟ ὥ ὧ πȟ 

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ὥȟὦȟὧȟὨ ï ʚʚʦʜʷʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. 

1.19. ʈʦʟʚ'ʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ ὥὼ ὦὼὧ πȟ ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ 

ὥȟὦ  ̔ὧ ʪʘʢʽ, ʱʦ ὦ τὥὧ π. 

1.20. ɼʘʥʦ ʜʽʡʩʥʝ ʯʠʩʣʦ x. ʂʦʨʠʩʪʫʶʯʠʩʴ ʪʽʣʴʢʠ ʦʧʝʨʘʮʽʻʶ ʤʥʦʞʝʥʥʷ, 

ʦʪʨʠʤʘʪʠ: 

a) x
4
 ʟʘ ʜʚʽ ʦʧʝʨʘʮʽʾ;    b) x

6
 ʟʘ ʪʨʠ ʦʧʝʨʘʮʽʾ; 

c) Ø ʟʘ ʯʦʪʠʨʠ ʦʧʝʨʘʮʽʾ;   d) x
15

 ʟʘ ʧ'ʷʪʴ ʦʧʝʨʘʮʽʡ; 

e) x
28

 ʟʘ ʰʽʩʪʴ ʦʧʝʨʘʮʽʡ;   f) x
64

 ʟʘ ʰʽʩʪʴ ʦʧʝʨʘʮʽʡ. 

1.21. ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʝʨʘʮʽʶ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ, ʦʙʯʠʩʣʠʪʠ 

ʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʟ ʢʣʘʚʽʘʪʫʨʠ ʟʥʘʯʝʥʥʷ Ø ʟʘ 
ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ: 

a) ώ ὼ ὼ ὼ ὼ ρȠ   b) ώ ὼ ςὼ ρȠ 
c) ώ ὼ υὼ ρπὼ ρπὼ υὼ ρȠ d) ώ ὼ ὼ ρȠ 
e) ώ ρφὼ ψὼ τὼ ςὼ ρȠ  f) ώ ὼ ὼ ὼȢ 
1.22. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʚʽʜ 

ʜʚʦʭ ʟʤʽʥʥʠʭ ʜʣʷ ʚʚʝʜʝʥʦʾ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʘʨʠ ʯʠʩʝʣ ὼȟώȡ 
a) Ὢὼȟώ ὼ σὼώ σὼώ ώȠ 
b) Ὢὼȟώ ὼώ ὼώ ὼώȠ 
c) Ὢὼȟώ ὼ ώ ὼ ώ ὼ ώ ὼ ώȢ 
1.23. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʚʟʘʻʤʥʦʛʦ ʦʙʤʽʥʫ ʟʥʘʯʝʥʴ ʮʽʣʠʭ ʟʤʽʥʥʠʭ x ʪʘ y: 

a) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʟʤʽʥʥʦʾ; 
b) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʟʤʽʥʥʦʾ. 
1.24. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʪʨʠʟʥʘʯʥʝ ʯʠʩʣʦ. ɿʥʘʡʪʠ: 
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a) ʯʠʩʣʦ ʦʜʠʥʠʮʴ, ʜʝʩʷʪʢʽʚ ʽ ʩʦʪʝʥʴ ʮʴʦʛʦ ʯʠʩʣʘ; 
b) ʯʠʩʣʦ, ʫʪʚʦʨʝʥʝ ʧʨʠ ʧʨʦʯʠʪʘʥʥʽ ʟʘʜʘʥʦʛʦ ʯʠʩʣʘ ʩʧʨʘʚʘ ʥʘʣʽʚʦ. 
1.25. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʪʨʠʟʥʘʯʥʝ ʯʠʩʣʦ, ʫ ʷʢʦʤʫ ʚʩʽ ʮʠʬʨʠ ʨʽʟʥʽ. 

ɿʥʘʡʪʠ ʚʩʽ ʯʠʩʣʘ, ʫʪʚʦʨʝʥʽ ʧʨʠ ʧʝʨʝʩʪʘʥʦʚʮʽ ʮʠʬʨ ʟʘʜʘʥʦʛʦ ʯʠʩʣʘ. 

1.26. ɺʽʜ ʪʨʠʟʥʘʯʥʦʛʦ ʯʠʩʣʘ Ø ʚʽʜʥʷʣʠ ʡʦʛʦ ʦʩʪʘʥʥʶ ʮʠʬʨʫ. ʇʽʩʣʷ 
ʜʽʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʥʘ ρπ ʜʦ ʯʘʩʪʢʠ ʣʽʚʦʨʫʯ ʜʦʧʠʩʘʣʠ ʦʩʪʘʥʥʶ ʮʠʬʨʫ 
ʯʠʩʣʘ ὼ ʪʘ ʦʪʨʠʤʘʣʠ ʯʠʩʣʦ Î. ɿʘ ʟʘʜʘʥʠʤ ʯʠʩʣʦʤ Î ʟʥʘʡʪʠ ʚʠʭʽʜʥʝ 

ʯʠʩʣʦ Ø. ɺʚʘʞʘʪʠ, ʱʦ ρπ ὲ ωωωȟ ʘ ʯʠʩʣʦ ʜʝʩʷʪʢʽʚ ʫ ὲ ʥʝ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. 

1.27. ʋ ʪʨʠʟʥʘʯʥʦʤʫ ʯʠʩʣʽ x ʟʘʢʨʝʩʣʝʥʦ ʧʝʨʰʫ ʮʠʬʨʫ. ʗʢʱʦ ʦʪʨʠʤʘʥʝ 

ʯʠʩʣʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ρπ ʽ ʜʦʙʫʪʦʢ ʜʦʜʘʪʠ ʜʦ ʧʝʨʰʦʾ ʮʠʬʨʠ ʯʠʩʣʘ Ø, ʪʦ 
ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʯʠʩʣʦ Î. ɿʘ ʟʘʜʘʥʠʤ ʯʠʩʣʦʤ Î, ρ ὲ ωωω ʟʥʘʡʪʠ ʯʠʩʣʦ 

Ø. 
1.28. ʊʽʣʦ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ ʙʝʟ ʧʦʯʘʪʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ὥ. ʆʙʯʠʩʣʠʪʠ: 

a) ʚʽʜʩʪʘʥʴ, ʷʢʫ ʚʦʥʦ ʧʨʦʡʜʝ ʟʘ ʯʘʩ ὸ ʚʽʜ ʧʦʯʘʪʢʫ ʨʫʭʫ; 

b) ʯʘʩ, ʟʘ ʷʢʠʡ ʪʽʣʦ ʜʦʩʷʛʥʝ ʰʚʠʜʢʦʩʪʽ ὺ. 

1.29. ʆʙʯʠʩʣʠʪʠ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ ʪʽʣʘ ʤʘʩʦʶ ά, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟʽ 
ʰʚʠʜʢʽʩʪʶ ὺ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. 
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Ä2 ȶȴȭȩȦȱȹȬȫȳȝ ȵȶȴȩȶȦȲȮ 
ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 
ʈʦʟʛʘʣʫʞʝʥʥʷ ʦʜʥʘ ʟ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʣʛʦʨʠʪʤʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʛʘʣʫʞʝʥʴ, ʧʨʦʛʨʘʤʘ ʚʠʙʠʨʘʻ ʷʢʫ ʜʽʶ ʩʣʽʜ ʚʠʢʦʥʘʪʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʫ ʤʦʤʝʥʪ ʧʝʨʝʚʽʨʢʠ. 

˛̒̎̏̃̉ ́̌̄̆̂̑̉ ̟̝̃̉̒̌̏̃̌̃́̎ 

ʆʩʥʦʚʦʶ ʨʦʟʛʘʣʫʞʝʥʴ ʻ ʘʣʛʝʙʨʘ ʚʠʩʣʦʚʣʶʚʘʥʴ. ʈʦʟʛʣʷʥʝʤʦ ʾʾ ʙʘʟʦʚʽ 
ʧʦʥʷʪʪʷ. 

˛̘̠̈̎́̆̎̎ 

ɺʠʩʣʦʚʣʶʚʘʥʥʷ (ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʽʥʠ ʣʦʛʽʯʥʠʡ ʘʙʦ 
ʙʫʣʝʚʠʡ ʚʠʨʘʟ) ʮʝ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʦʤʫ ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʽʣʴʢʠ ʦʜʥʝ ʟ ʜʚʦʭ ʣʦʛʽʯʥʠʭ (ʙʫʣʝʚʠʭ) ʟʥʘʯʝʥʴ: ʍʠʙʥʽʩʪʴ 
(False ) ʘʙʦ ɯʩʪʠʥʘ (True ), ʢʦʞʥʝ ʟ ʷʢʠʭ ʻ ʟʘʧʝʨʝʯʝʥʥʷʤ ʽʥʰʦʛʦ 

ʇʨʠʢʣʘʜʠ ʽʩʪʠʥʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ: çʢʨʦʢʦʜʠʣ ʟʝʣʝʥʠʡè, çπ ρè. 
ʇʨʠʢʣʘʜʠ ʭʠʙʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ: çʫʩʽ ʯʦʣʦʚʽʢʠ ʦʙʦʞʥʶʶʪʴ ʘʚʪʦʤʦʙʽʣʽè, 
çς ς υè. 
ʇʨʦʪʝ, ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʽʩʪʠʥʥʽʩʪʴ ʘʙʦ ʭʠʙʥʽʩʪʴ ʷʢʠʭ ʤʦʞʥʘ ʣʠʰʝ ʫ ʤʦʤʝʥʪ ʧʝʨʝʚʽʨʢʠ. 
ʅʘʧʨʠʢʣʘʜ, ʚʠʩʣʦʚʣʶʚʘʥʥʷ çὼ ρè ʤʦʞʝ ʙʫʪʠ ʷʢ ʽʩʪʠʥʥʠʤ ʪʘʢ ʽ ʭʠʙʥʠʤ 
ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ὼ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʚʠʟʥʘʯʝʥʠʤʠ. ʊʘʢʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʫʤʦʚʘʤʠ ʽ 
ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪ ̔ʥʠʞʯʝ. 
ʅʝʭʘʡ p ʽ q ï ʚʠʩʣʦʚʣʶʚʘʥʥʷ. ʅʘʜ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʚʠʟʥʘʯʝʥʦ ʪʨʠ 

ʙʘʟʦʚʠʭ ʣʦʛʽʯʥʠʭ (ʙʫʣʝʚʠʭ) ʦʧʝʨʘʮʽʾ: 

ɼʠʟôʶʥʢʮʽʷ (ʣʦʛʽʯʥʝ çʘʙʦè ʧʦʟʥʘʯʘʻʪʴʩʷ or ) ï ʮʝ ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, 

ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: ʚʠʩʣʦʚʣʶʚʘʥʥʷ p or  q ʭʠʙʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʭʠʙʥʽ ʦʜʥʦʯʘʩʥʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ p ʽ q, ʪʘ ʽʩʪʠʥʥʝ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ. 

 

ʂʦʥôʶʥʢʮʽʷ (ʣʦʛʽʯʥʝ çʽè ʧʦʟʥʘʯʘʻʪʴʩʷ and ) ï ʮʝ ʙʽʥʘʨʥʘ  ʦʧʝʨʘʮʽʷ, 

ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: ʚʠʩʣʦʚʣʶʚʘʥʥʷ p and  q ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, 

ʢʦʣʠ ʽʩʪʠʥʥʽ ʦʜʥʦʯʘʩʥʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ p ʽ q, ʪʘ ʭʠʙʥʝ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ. 
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ɿʘʧʝʨʝʯʝʥʥʷ (ʣʦʛʽʯʥʝ çʥʝè ʧʦʟʥʘʯʘʻʪʴʩʷ not ) ï ʮʝ ʫʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, 

ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: ʚʠʩʣʦʚʣʶʚʘʥʥʷ not  p ʻ ʧʨʦʪʠʣʝʞʥʠʤ ʟʘ ʟʤʽʩʪʦʤ ʜʦ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ p. 

 

ʄʥʦʞʠʥʘ B = {True , False } ʥʘʜ ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʚʠʟʥʘʯʝʥʽ ʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ ʜʠʟôʶʥʢʮʽʷ, ʢʦʥôʶʥʢʮʽʷ ʽ ʟʘʧʝʨʝʯʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʣʝʚʦʶ 
ʘʣʛʝʙʨʦʶ ʘʙʦ ʘʣʛʝʙʨʦʶ ʚʠʩʣʦʚʣʶʚʘʥʴ. 

ˠ̍̏̃̉ 

ɺʽʜʥʦʰʝʥʥʷ ï ʮʝ ʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʢʽʣʴʢʦʤ (ʷʢ ʧʨʘʚʠʣʦ, ʜʚʦʤ) ʚʝʣʠʯʠʥʘʤ ʙʫʣʝʚʝ ʟʥʘʯʝʥʥʷ. 

ʇʨʠʢʣʘʜʘʤʠ ʚʽʜʥʦʰʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ: ç3 = 4è, 
ç0 < 1è, çʄʠʢʦʣʘ ʚʠʱʠʡ ʟʘ ɯʚʘʥʘè. 

˛̨̗̩̐̆̑́ ̨̙̠̃̅̎̏̆̎̎ 

ʋ Python ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʰʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 
ʧʝʨʝʚʽʨʠ ʨʽʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ, ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʜʦ ʧʝʚʥʦʾ ʢʦʣʝʢʮʽʾ 
(ʤʥʦʞʠʥʠ), ʚʭʦʜʞʝʥʥʷ ʦʜʥʽʻʾ ʤʥʦʞʠʥʠ ʜʦ ʽʥʰʦʾ ʪʦʱʦ. ʆʯʝʚʠʜʥʦ, ʱʦ 
ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʦʙôʻʢʪʽʚ ʥʘʜ 
ʷʢʠʤʠ ʚʦʥʘ ʧʨʦʚʦʜʠʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ ʜʽʡʩʥʽ ʯʠʩʣʘ 
ʥʘ ʧʨʝʜʤʝʪ ʷʢʝ ʟ ʥʠʭ ʙʽʣʴʰʝ, ʧʨʦʪʝ ʪʘʢʘ ʦʧʝʨʘʮʽʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʠʭ 
ʯʠʩʝʣ ʥʝ ʻ ʢʦʨʝʢʪʥʦʶ. 

ɺʠʚʯʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʰʝʥʥʷ ʻ ʧʨʠʨʦʜʥʽʤ ʫ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ 
ʪʠʧʫ ʜʘʥʠʭ, ʜʦ ʝʣʝʤʝʥʪʽʚ ʷʢʦʛʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʮʽ ʦʧʝʨʘʮʽʾ. 
ʊʦʤʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʪʠʧʫ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʦʧʝʨʘʮʽʾ 
ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʦʙôʻʢʪʽʚ ʮʠʭ ʪʠʧʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʯʠʩʣʦʚʠʭ ʪʠʧʽʚ ʜʘʥʠʭ. ʅʝʭʘʡ 
ʚʠʨʘʟʠ a ʽ b ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʯʠʩʣʦʚʠʭ ʪʠʧʽʚ ï ʮʽʣʦʛʦ, ʜʽʡʩʥʦʛʦ ʘʙʦ 
ʢʦʤʧʣʝʢʩʥʦʛʦ. ʊʦʜʽ 

¶ == (ʜʦʨʽʚʥʶʻ) ï ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ a == b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʽʚ a ʽ b ʻ ʦʜʥʘʢʦʚʠʤʠ; 

¶ !=  (ʥʝ ʜʦʨʽʚʥʶʻ) ï ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ a != b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʽʚ a ʽ b ʻ ʨʽʟʥʠʤʠ; 
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ʅʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʰʝʥʥʷ ʥʠʞʯʝ ʙʫʜʝ ʟʘʚʞʜʠ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 
False  

5 == 6 

ɺʠʱʝʥʘʚʝʜʝʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʜʣʷ 

ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʪʠʧʽʚ, ʘʣʝ ʽ ʜʣʷ ʦʙôʻʢʪʽʚ ʙʫʜʴ-ʷʢʠʭ ʪʠʧʽʚ. 

ʅʝʭʘʡ ʪʝʧʝʨ ʚʠʨʘʟʠ a ʽ b ʥʘʣʝʞʘʪʴ ʜʦ ʮʽʣʦʛʦ ʘʙʦ ʜʽʡʩʥʦʛʦ ʪʠʧʫ 
(ʪʦʙʪʦ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ). ʊʦʜʽ 

¶ < (ʤʝʥʰʝ) ï ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ a < b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ  ʻ ʤʝʥʰʠʤ ʟʘ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ; 

¶ <= (ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ) ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ 

ʧʨʘʚʠʣʦʤ: ʚʠʩʣʦʚʣʶʚʘʥʥʷ a <= b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ a ʻ ʤʝʥʰʠʤ ʘʙʦ ʜʦʨʽʚʥʶʻ ʚʠʨʘʟʫ b; 

¶ > (ʙʽʣʴʰʝ) ï ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ ʧʨʘʚʠʣʦʤ: 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ a > b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ a ʻ ʙʽʣʴʰʠʤ ʟʘ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ b; 

¶ >= (ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ) ʙʽʥʘʨʥʘ ʦʧʝʨʘʮʽʷ, ʱʦ ʜʽʻ ʟʘ 

ʧʨʘʚʠʣʦʤ: ʚʠʩʣʦʚʣʶʚʘʥʥʷ a >= b ʽʩʪʠʥʥʝ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ a ʻ ʙʽʣʴʰʠʤ ʘʙʦ ʜʦʨʽʚʥʶʻ ʚʠʨʘʟʫ b. 

ʇʨʠʢʣʘʜʠ ʚʽʜʥʦʰʝʥʴ 

5 >= 6 

x < 0 

ʆʧʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ ʟʥʘʡʦʤʽ ʥʘʤ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʇʨʦʪʝ ʚ ʤʘʪʝʤʘʪʠʮʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽʥʰʽ ʧʦʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ çʥʝ ʜʦʨʽʚʥʶʻè 
ʧʦʟʥʘʯʘʻʪʴʩʷ çè. ʊʝ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ 

ʢʦʥôʶʥʢʮʽʷ ʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ çǪè. 
ʋ ʮʴʦʤʫ ʢʫʨʩʽ ʙʫʜʝʤʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʟʥʘʯʝʥʥʷʤʠ ʜʣʷ 

ʘʨʠʬʤʝʪʠʯʥʠʭ, ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʽʥʰʠʭ 
ʦʧʝʨʘʮʽʡ ʪʠʤʠ ʧʦʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. 

˜̨̑̏̑̉̓̆̓ ̨̘̖̌̏̄̎̉ ̨̗̏̐̆̑́̊ ̓́ ̨̗̏̐̆̑́̊ ̨̙̠̃̅̎̏̆̎̎ 

ɼʦʧʦʚʥʠʤʦ ʪʘʙʣʠʮʶ 1.4 ʧʨʽʦʨʠʪʝʪʫ ʦʧʝʨʘʮʽʡ ʦʧʝʨʘʮʽʷʤʠ ʚʽʜʥʦʰʝʥʥʷ 

ʪʘ ʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 
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ʊʘʙʣʠʮʷ 2.1. ʇʨʽʦʨʠʪʝʪ ʦʧʝʨʘʮʽʡ ʚʽʜ ʥʘʡʚʠʱʦʛʦ ʜʦ ʥʘʡʥʠʞʯʦʛʦ 

**  

*, /, //, %  

+, -  

==, !=, >, <, >=, <=  

not  

and  

or  

ɿʘʫʚʘʞʝʥʥʷ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʟʤʽʥʫ ʧʨʽʦʨʠʪʝʪʫ ʦʧʝʨʘʮʽʡ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʫʞʦʢ. ʊʘʢʦʞ ʨʘʜʠʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʫʞʢʠ 
ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʻ ʧʝʚʥʽ ʩʫʤʥʽʚʠ ʫ ʪʦʤʫ ʫ ʷʢʦʤʫ ʧʦʨʷʜʢʫ ʚʠʢʦʥʘʶʪʴʩʷ 
ʦʧʝʨʘʮʽʾ ʫ ʣʦʛʽʯʥʦʤʫ ʚʠʨʘʟʽ ʘʙʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʠʨʘʟ ʣʝʛʰʠʤ ʜʣʷ 
ʩʧʨʠʡʥʷʪʪʷ. 

ʋʤʦʚʘ ï ʮʝ ʣʦʛʽʯʥʠʡ (ʙʫʣʝʚʠʡ) ʚʠʨʘʟ, ʫʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʥʦʰʝʥʴ ʪʘ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʨʦ ʽʩʪʠʥʥʽʩʪʴ ʘʙʦ ʭʠʙʥʽʩʪʴ ʷʢʦʛʦ ʤʦʞʥʘ 
ʩʪʚʝʨʜʞʫʚʘʪʠ ʣʠʰʝ ʫ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʫʤʦʚʘ ʪʦʛʦ, ʱʦ ʪʦʯʢʘ ʧʣʦʱʠʥʠ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ ʪʘ ʫ 
ʥʘʣʝʞʠʪʴ ʧʝʨʰʦʛʦ ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʢʚʘʜʨʘʥʪʫ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢʠʤ 
ʯʠʥʦʤ 

x >= 0 and  y >= 0 

ʅʘ ʚʜ̔ʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʷʢʽ ʟʛʽʜʥʦ ʟ ʦʟʥʘʯʝʥʥʷʤ 
ʟʘʚʞʜʠ ʻ ʘʙʦ ʽʩʪʠʥʥʠʤ ʘʙʦ ʭʠʙʥʠʤ, ʫʤʦʚʘ ʤʦʞʝ ʙʫʪʠ ʥʝʚʠʟʥʘʯʝʥʦʶ. 
ʅʘʧʨʠʢʣʘʜ, ʚʠʱʝʥʘʚʝʜʝʥʘ ʫʤʦʚʘ ʥʝʚʠʟʥʘʯʝʥʘ, ʷʢʱʦ ʥʝ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ 
ʟʤʽʥʥʠʭ x ʪʘ y . 

ʇʨʠʢʣʘʜ ʥʝʚʠʟʥʘʯʝʥʦʾ ʫʤʦʚʠ ʧʨʠ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʟʤʽʥʥʠʭ: ʫʤʦʚʘ 
1/ʭ > ʫ ʥʝʚʠʟʥʘʯʝʥʘ ʧʨʠ ʭ = 0. 
ʊʦʤʫ, ʟʘʧʠʩʫʶʯʠ ʫʤʦʚʠ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʨʠ ʚʠʧʘʜʢʠ: 

ʽʩʪʠʥʥʽʩʪʴ, ʭʠʙʥʽʩʪʴ ʪʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ, ʷʢʱʦ ʜʣʷ ʜʝʷʢʦʛʦ ʬʽʢʩʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʨʦʛʨʘʤʠ ʫʤʦʚʘ 
ʥʘʙʫʚʘʻ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ True ), ʪʦ ʙʫʜʝʤʦ ʢʘʟʘʪʠ, 

ʱʦ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ, ʘ ʷʢʱʦ ʭʠʙʥʦʛʦ (False ) ï ʫʤʦʚʘ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ. 

ʇʨʠʢʣʘʜ 2.1. ɿʘʧʠʩʘʪʠ ʫʤʦʚʫ ʤʦʞʣʠʚʦʩʪʽ ʽʩʥʫʚʘʥʥʷ ʪʨʠʢʫʪʥʠʢʘ ʽʟ 

ʟʘʜʘʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ὥȟὦȟὧ. 
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ʈʦʟʚôʷʟʦʢ. ʗʢʱʦ ʟʛʘʜʘʪʠ, ʱʦ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʪʨʠʢʫʪʥʠʢʫ ʢʦʞʥʘ ʩʪʦʨʦʥʘ 

ʤʝʥʰʘ ʚʽʜ ʩʫʤʠ ʜʚʦʭ ʽʥʰʠʭ ʩʪʦʨʽʥ, ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʪʨʠʢʫʪʥʠʢʘ 
ʨʽʚʥʦʩʠʣʴʥʝ ʚʠʢʦʥʘʥʥʶ ʫʤʦʚʠ: 

( a + b > c ) and ( a + c > b ) and ( b + c > a )  

ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʜʫʞʢʠ ʫ ʮʴʦʤʫ ʚʠʨʘʟʽ ʻ ʥʝʦʙʦʚôʷʟʢʦʚʠʤʠ. 
ɼʽʡʩʥʦ, ʘʨʠʬʤʝʪʠʯʥʘ ʦʧʝʨʘʮʽʷ çè ʤʘʻ ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʥʽʞ ʦʧʝʨʘʮʽʷ 

ç è, ʘ ʦʧʝʨʘʮʽʷ ʚʽʜʥʦʰʝʥʥʷ çè ʤʘʻ ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʥʽʞ ʢʦʥôʶʥʢʮʽʷ. 

ʇʨʦʪʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʫʤʦʚʫ ʯʠʪʘʙʝʣʴʥʦʶ ʫ ʮʴʦʤʫ ʚʠʨʘʟʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʫʞʢʠ. 
ʇʨʠʢʣʘʜ 2.2. ɿʘʧʠʩʘʪʠ ʫʤʦʚʫ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʦʯʢʠ ʧʣʦʱʠʥʠ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώ ʜʦ ʟʘʬʘʨʙʦʚʘʥʦʾ ʦʙʣʘʩʪʽ 
 

ʭ 

ʫ 

2 

2 

ï2 

ï2 

ʛ  

ʈʦʟʚôʷʟʦʢ. ʃʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʫ ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ 
ʟ ʦʧʝʨʘʮʽʷʤʠ ʥʘʜ ʤʥʦʞʠʥʘʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʫʤʦʚʠ Ὂ ʪʘ Ὂ 

ʚʠʟʥʘʯʘʶʪʴ ʤʥʦʞʠʥʠ ὓ  ʪʘ ὓ , ʪʦ: 

ʫʤʦʚʘ Ὂ and  Ὂ ʚʠʟʥʘʯʘʻ ʧʝʨʝʪʠʥ ὓ ᷊ὓ  ʮʠʭ ʤʥʦʞʠʥ, 

ʫʤʦʚʘ Ὂ or  Ὂ ʚʠʟʥʘʯʘʻ ʦʙôʻʜʥʘʥʥʷ ὓ ᷾ὓ , 

ʫʤʦʚʘ not  Ὂ ʚʠʟʥʘʯʘʻ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʤʥʦʞʠʥʠ ὓ . 

ɺʠʟʥʘʯʠʤʦ ʟʘʰʪʨʠʭʦʚʘʥʫ ʦʙʣʘʩʪʴ ʯʝʨʝʟ ʦʧʝʨʘʮʽʾ ʟ ʤʥʦʞʠʥʘʤʠ. 
ɿʘʰʪʨʠʭʦʚʘʥʘ ʦʙʣʘʩʪʴ ʙʫʜʝ ʦʙ'ʻʜʥʘʥʥʷʤ ʟʘʰʪʨʠʭʦʚʘʥʠʭ ʧʽʜʦʙʣʘʩʪʝʡ ʟ 
ʣʽʚʦʾ (ὼ π) ʪʘ ʧʨʘʚʦʾ (ὼ π) ʧʽʚʧʣʦʱʠʥʠ. ʆʪʞʝ 

ὼ π᷊ὼ ώ τ ᷾ ὼ π᷊ȿὼȿ ȿώȿ ς  

ɿʚʽʜʢʠ ʦʯʝʚʠʜʥʠʤ ʯʠʥʦʤ, ʟʘʤʽʥʠʚʰʠ ʦʧʝʨʘʮʽʾ ʥʘʜ ʤʥʦʞʠʥʘʤʠ 
ʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʦʪʨʠʤʫʻʤʦ ʫʤʦʚʫ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʦʯʢʠ ʜʦ 
ʟʘʰʪʨʠʭʦʚʘʥʦʾ ʦʙʣʘʩʪʽ. 

((x <= 0) and  (x ** 2 + y ** 2 <= 4)) or  

    ((x >= 0) and  ( abs (x) + abs (y) < 2))  
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˘̨̘̏̄̎̉̊ ̓ ̉̐ ̖̅́̎̉ ̔ Python  

ʈʝʘʣʽʟʘʮʽʷ ʘʣʛʝʙʨʠ ʚʠʩʣʦʚʣʶʚʘʥʴ ʫ Python ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʛʽʯʥʠʤ 
ʪʠʧʦʤ ʜʘʥʠʭ bool . ɿʤʽʥʥʽ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʣʠʰʝ ʜʚʦʭ 

ʟʥʘʯʝʥʴ: True , False . 

ʈʝʟʫʣʴʪʘʪʦʤ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʫʤʦʚ ʟʘʚʞʜʠ ʻ ʙʫʣʝʚʽ ʣʽʪʝʨʘʣʠ 
True  ʘʙʦ False . 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ Python ʘʚʪʦʤʘʪʠʯʥʦ ʟʚʦʜʠʪʴ ʚʠʨʘʟ ʜʦ ʟʥʘʯʝʥʥʷ 
ʪʠʧʫ bool  ʪʘʢʠʤ ʯʠʥʦʤ: 

¶ ɹʫʜʴ-ʷʢʝ ʯʠʩʣʦ, ʱʦ ʥʝ ʜʦʨʽʚʥʶʻ 0, ʘʙʦ ʥʝʧʦʨʦʞʥʽʡ ʦʙ'ʻʢʪ ï ʮʝ 

True . 

¶ ʏʠʩʣʦ 0, ʧʦʨʦʞʥʽʡ ʦʙ'ʻʢʪ ʘʙʦ ʟʥʘʯʝʥʥʷ None ï ʮʝ False . 

ʇʨʠʢʣʘʜ 2.3. ʊʦʯʢʘ ʧʣʦʱʠʥʠ ʟʘʜʘʥʘ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ὼȟώȢ ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʥʘʣʝʞʠʪʴ ʚʦʥʘ ʪʨʝʪʴʦʤʫ ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʢʚʘʜʨʘʥʪʫ. 
ʈʦʟʚôʷʟʦʢ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʟʥʘʯʝʥʥʷ 

ʣʦʛʽʯʥʦʛʦ ʪʠʧʫ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ True  

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʚʽʜʧʦʚʽʜʴ çʪʘʢè ʘʙʦ çʧʨʘʚʜʘè, ʘ ʟʥʘʯʝʥʥʷ False  ï ʷʢ 

ʚʽʜʧʦʚʽʜʴ çʥè̔ ʘʙʦ çʥʝʧʨʘʚʜʘè. ʆʪʞʝ, ʫʤʦʚʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

x < 0 and  y < 0 

ʊʦʜʽ ʧʨʦʛʨʘʤʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

x = float ( input ( "x = " ))  

y = float ( input ( "y = " ))  

check = x < 0 and y < 0  # ʆʙʯʠʩʣʶʻʤʦ ʟʥʘʯʝʥʥʷ ʫʤʦʚʠ 

print ("ʊʦʯʢʘ ʥʘʣʝʞʠʪʴ ʜʦ 3-ʛʦ ʢʚʘʜʨʘʥʪʫ ʮʝ ", check )  

˝̠̏̈̄́̌̔̇̆̎̎ 

ʈʦʟʛʘʣʫʞʝʥʥʷ ï ʮʝ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʢʦʤʘʥʜʠ (ʥʘʙʦʨʫ ʢʦʤʘʥʜ) ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ 
ʜʝʷʢʦʾ ʫʤʦʚʠ ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟ ʢʽʣʴʢʦʭ ʢʦʤʘʥʜ (ʥʘʙʦʨʫ ʢʦʤʘʥʜ), ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʨʦʟʛʘʣʫʞʝʥʥʷ ʫ Python ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʽʣʴʢʦʤʘ ʢʝʨʫʶʯʠʤʠ 
ʢʦʥʩʪʨʫʢʮʽʷʤʠ: 

¶ ʫʤʦʚʥʠʤ ʦʧʝʨʘʪʦʨʦʤ; 

¶ ʢʘʩʢʘʜʥʠʤ ʨʦʟʛʘʣʫʞʝʥʥʷʤ; 

¶ ʪʝʨʥʘʨʥʠʤ ʫʤʦʚʥʠʤ ʦʧʝʨʘʪʦʨʦʤ. 
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ˠ̍̏̃̎̉̊ ̏̐̆̑́̓̏̑ 

ʋʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ ʽ ʽʥʰʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʫ ʚʠʧʘʜʢʫ ʾʾ 
ʥʝʚʠʢʦʥʘʥʥʷ. 
ʋʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ ʤʘʻ ʪʘʢʠʡ ʩʠʥʪʘʢʩʠʩ: 

if  condition :  

    state 1 

else :  

    state 2 

ʜʝ condition  ʥʘʟʠʚʘʻʪʴʩʷ ʫʤʦʚʦʶ ʨʦʟʛʘʣʫʞʝʥʥʷ, state 1 ʪʘ state 2 ï 

ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ.  

ʇʨʘʚʠʣʘ ʨʦʙʦʪʠ ʫʤʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʪʘʢʝ: ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʦʙʯʠʩʣʶʻ 
ʟʥʘʯʝʥʥʷ ʫʤʦʚʠ condition  ʽ ʜʘʣʽ 

¶ ʷʢʱʦ ʫʤʦʚʘ condition  ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʽʥʩʪʨʫʢʮʽʷ (ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ) state1 . 

¶ ʫ ʽʥʰʦʤʫ ʨʘʟʽ, ʷʢʱʦ ʫʤʦʚʘ condition  ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʙʽʨ ʢʦʤʘʥʜ state2  

ɯʥʩʪʨʫʢʮʽʾ state 1  ̔ state 2 ʥʘʟʠʚʘʶʪʴʩʷ ʛʽʣʢʘʤʠ ʫʤʦʚʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ. 

ʂʦʤʘʥʜʠ state 1 ʽ state 2 ʻ ʚʢʣʘʜʝʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ ʜʣʷ ʫʤʦʚʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ. ʊʦʤʫ, ʜʦ ʥʠʭ ʤʘʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʷʢ ʜʣʷ 
ʚʢʣʘʜʝʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ï ʚʽʜʩʪʫʧ ʨʦʟʤʽʨʦʤ 4 ʧʨʦʙʽʣʠ ʚʽʜʥʦʩʥʦ 
ʦʩʥʦʚʥʦʾ ʽʥʩʪʨʫʢʮʽʾ. 

ʇʨʠʢʣʘʜ 2.4. ɿʥʘʡʪʠ ʤʦʜʫʣʴ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ x ʚʚʝʜʝʥʦʛʦ ʟ 

ʢʣʘʚʽʘʪʫʨʠ. 
ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦʩʪʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʟʥʘʯʝʥʥʷʤ 

ʤʦʜʫʣʷ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ: 

ȿὼȿ
ὼȟ   ὼ πȟ
ὼȟ ὼ πȢ

 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

x = float ( input ( " x = " ))    # ɺʚʝʜʝʥʥʷ ʜʽʡʩʥʦʛʦ x 

if x >= 0:  

    abs_x = x  

else :  

    abs _x = - x 

print ( "|" , x , "|= " , abs _x ) # ɺʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 
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ɺ ʫʤʦʚʥʦʤʫ ʦʧʝʨʘʪʦʨʽ ʙʣʦʢ else  ʻ ʥʝʦʙʦʚôʷʟʢʦʚʠʤ. ʊʦʤʫ, ʫ ʩʠʪʫʘʮʽʾ, 

ʢʦʣʠ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʽʥʩʪʨʫʢʮʽʾ (ʥʘʙʦʨʫ ʽʥʩʪʨʫʢʮʽʡ) ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 
ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ, ʪʦ ʙʣʦʢ else  ʦʧʫʩʢʘʶʪʴ. ʇʨʠ 

ʮʴʦʤʫ ʪʘʢʠʡ ʫʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ʟ 
ʦʜʥʽʻʶ ʛʽʣʢʦʶ: 

if  condition :  

    state  

ɺʠʢʦʥʘʥʥʷ ʫʤʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʟ ʦʜʥʽʻʶ ʛʽʣʢʦʶ ʙʫʜʝ ʧʦʣʷʛʘʪʠ ʫ 
ʪʘʢʦʤʫ: ʽʥʩʪʨʫʢʮʽʷ state  ʚʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

condition . ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʫʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ ʟ ʦʜʥʽʻʶ ʛʽʣʢʦʶ ʽʥʢʦʣʠ 

ʥʘʟʠʚʘʶʪʴ ʟʘʭʠʱʝʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ. 

 
ʇʨʠʢʣʘʜ 2.5. ɿʥʘʡʪʠ ʤʦʜʫʣʴ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ x ʚʚʝʜʝʥʦʛʦ ʟ 

ʢʣʘʚʽʘʪʫʨʠ. 
ʈʦʟʚôʷʟʦʢ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʟʘʭʠʱʝʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

ʷʢʱʦ ʚʚʝʜʝʥʝ ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʠʩʣʦ ʻ ʚʽʜôʻʤʥʠʤ, ʪʦ ʧʦʤʽʥʷʻʤʦ ʡʦʛʦ ʟʥʘʢ ʥʘ 
ʧʨʦʪʠʣʝʞʥʠʡ 

x = float ( input ( "x = " ))    # ɺʚʝʜʝʥʥʷ x 

abs _x = x 

if  x < 0:                   # ʗʢʱʦ ʭ ï ʚʽʜôʻʤʥʠʡ 

    abs _x = - x              # ʄʽʥʷʻʤʦ ʟʥʘʢ ʭ 

print ( "|" , x , "|= " , abs _x ) # ɺʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʇʨʠʢʣʘʜ 2.6. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʟ 

ʪʨʴʦʭ ʟʥʘʯʝʥʴ, ʚʚʝʜʝʥʠʭ ʟ ʢʣʘʚʽʘʪʫʨʠ. 
ʈʦʟʚôʷʟʦʢ. ʅʝʭʘʡ ÍÁØȣ  ʚʠʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʯʠʩʝʣ, ʱʦ 

ʩʪʦʷʪʴ ʫ ʜʫʞʢʘʭ. ʊʦʜʽ ʣʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ÍÁØὼȟώȟᾀ ÍÁØάὥὼὼȟώȟᾀ. 

ʊʦʤʫ ʫ ʧʨʦʛʨʘʤʽ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʤʦ ʙʽʣʴʰʝ ʟʽ ʟʥʘʯʝʥʴ ὼ ʪʘ ώ, ʘ ʚʞʝ 
ʧʦʪʽʤ ï ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʪʨʴʦʭ ʯʠʩʝʣ. 

x = float ( input ( "x = " ))  

y = float ( input ( "y = " ))  

z = float ( input ( "x = " ))  

# ɺʠʟʥʘʯʘʻʤʦ ʙʽʣʴʰʝ ʩʝʨʝʜ ʯʠʩʝʣ x ʪʘ y 

if x < y:  

    max = y  

else :  

    max = x 

# ɺʠʟʥʘʯʘʻʤʦ ʙʽʣʴʰʝ ʩʝʨʝʜ ʯʠʩʝʣ max( x, y) ʪʘ z.  

if max < z:  

    max = z  

print ( "max(" , x , y , z , ")= " , max)  
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˗́̒̋́̅̎̆ ̠̑̏̈̄́̌̔̇̆̎̎ 

ʂʨʽʤ ʟʚʠʯʘʡʥʦʛʦ ʫʤʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʫ Python ʻ ʱʝ ʦʧʝʨʘʪʦʨ 
ʢʘʩʢʘʜʥʦʛʦ (ʤʥʦʞʠʥʥʦʛʦ) ʨʦʟʛʘʣʫʞʝʥʥʷ. ʂʘʩʢʘʜʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ 
ʩʝʨʝʜ ʢʽʣʴʢʦʭ ʫʤʦʚ. 
ʉʠʥʪʘʢʩʠʩ ʢʘʩʢʘʜʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ: 

if  condition 1:  

    state1  

elif condition2:  

    state2  

é 

elif condition_N:  

    state_N  

else :  

    state_else  

ʂʘʩʢʘʜʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʽʥʪʝʨʧʨʝʪʘʪʦʨ 
ʦʙʯʠʩʣʶʻ ʫʤʦʚʫ condition1  ʽ ̫ʢʱʦ ʚʦʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ 

ʚʠʢʦʥʫʻ ʙʣʦʢ ʽʥʩʪʨʫʢʮʽʡ state1 . ʗʢʱʦ ʫʤʦʚʘ condition 1 ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʙʣʦʢʫ elif  ʽ ʦʙʯʠʩʣʶʻ 

ʫʤʦʚʫ condition 2. ʗʢʱʦ ʫʤʦʚʘ condition 2 ʚʠʢʦʥʫʻʪʴʩʷ ʪʦ ʚʠʢʦʥʫʻ 

ʙʣʦʢ ʽʥʩʪʨʫʢʮʽʡ state 2, ʘ ʷʢʱʦ ʥʽ, ʪʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʙʣʦʢʫ 

elif  ʽ ʪ.ʜ. ʗʢʱʦ ʞʦʜʥʘ ʟ ʫʤʦʚ condition 1, é, condition _N ʥʝ ʻ 

ʽʩʪʠʥʦʶ, ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʚʠʢʦʥʫʻ ʙʣʦʢ ʽʥʩʪʨʫʢʮʽʡ state _else . 

ɿ ʪʦʯʢʠ ʟʦʨʫ Python (ʪʘ ʡ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ), 
ʢʘʩʢʘʜʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚʢʣʘʜʝʥʠʭ ʨʦʟʛʘʣʫʞʝʥʴ. ʉʘʤʝ 
ʮʝ ̔ ʧʦʨʦʜʠʣʦ ʥʘʟʚʫ ʜʣʷ ʮʴʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʆʪʞʝ, ʚʠʱʝʥʘʚʝʜʝʥʝ 
ʢʘʩʢʘʜʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʨʽʚʥʦʩʠʣʴʥʝ ʪʘʢʦʤʫ: 

if condition1:  

    state1  

else :  

    if condition2:  

        state2  

        ééééééé 

                else :  

                    if condition_N:  

                        state_N  

                    else :  

                         state_else  

ʇʨʠʢʣʘʜ 2.7. ɼʣʷ ʚʚʝʜʝʥʦʾ ʟ ʢʣʘʚʽʘʪʫʨʠ ʪʦʯʢʠ ὼ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʾ 



Python ʫ ʧʨʠʢʣʘʜʘʭ ʽ ʟʘʜʘʯʘʭ 

40 

Ὢὼ
ὼ ρȟὼ ρȟ
πȟ ȿὼȿ ρȟ

ὼ ρȟ ὼ ρȢ

 

ʈʦʟʚôʷʟʦʢ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʢʘʩʢʘʜʥʠʤ ʨʦʟʛʘʣʫʞʝʥʥʷʤ: 

x = float ( input ( " x = " ))  

if x < - 1:  

    f = - x ** 2 + 1 

elif abs ( x ) <= 1:  

    f = 0 

else :  

    f = x ** 2 -  1 

print ( "f(" , x , ")= " , f )  

˟̆̑̎́̑̎̉̊ ̔̍̏̃̎̉̊ ̏̐̆̑́̓̏̑ 

ʊʝʨʥʘʨʥʠʡ ʫʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ (ʫʤʦʚʥʠʡ ʚʠʨʘʟ), ʮʝ ʦʧʝʨʘʮʽʷ, ʱʦ 
ʧʦʚʝʨʪʘʻ ʦʜʥʝ ʟ ʜʚʦʭ ʟʥʘʯʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʽʩʪʠʥʥʦʩʪʽ ʯʠ ʭʠʙʥʦʩʪʽ 
ʟʘʜʘʥʦʾ ʫʤʦʚʠ. ʁʦʛʦ ʩʠʥʪʘʢʩʠʩ ʪʘʢʠʡ: 

expresion 1 if  condition  else  expresion 2 

ʜʝ condition  ï ʫʤʦʚʘ, expresion 1 ʪʘ expresion 2 ï ʜʝʷʢʽ ʚʠʨʘʟʠ 

(ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʚʦʻʥʽ ʟʤʽʥʥʽʡ). ʆʧʝʨʘʪʦʨ ʧʦʚʝʨʪʘʻ 
ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ expresion 1, ʷʢʱʦ ʫʤʦʚʘ condition  ʚʠʢʦʥʫʻʪʴʩʷ ʽ 

expresion 2 ʫ ʽʥʰʦʤʫ ʨʘʟʽ. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʪʝʨʥʘʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʽʥʩʪʨʫʢʮʽʷ 

result = expresion 1 if condition else expresion 2 

ʨʽʚʥʦʩʠʣʴʥʘ ʪʘʢʦʤʫ ʨʦʟʛʘʣʫʞʝʥʥʶ 

if  condition :  

    result  = expresion 1 

else :  

    result  = expresion 2 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʥʘʨʥʦʛʦ ʫʤʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʦʟʚʦʣʷʻ 
ʢʦʤʧʘʢʪʥʽʰʝ ʟʘʧʠʩʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ 
ʇʨʠʢʣʘʜ 2.8. ɿʥʘʡʪʠ ʤʦʜʫʣʴ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ x ʚʚʝʜʝʥʦʛʦ ʟ 

ʢʣʘʚʽʘʪʫʨʠ.  
ʈʦʟʚôʷʟʦʢ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʪʝʨʥʘʨʥʠʤ ʫʤʦʚʥʠʤ ʦʧʝʨʘʪʦʨʦʤ: 

x = float ( input ( "x = " ))  
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abs_x = x if x >= 0 else - x 

print ( "|" , x , "|= " , abs_x )  

ʇʨʠʢʣʘʜ 2.9. ɿʥʘʡʪʠ ʙʽʣʴʰʝ ʟ ʜʚʦʭ ʟʥʘʯʝʥʴ, ʚʚʝʜʝʥʠʭ ʽʟ ʢʣʘʚʽʘʪʫʨʠ. 
ʈʦʟʚôʷʟʦʢ. 

x = float ( input ( " x = " ))  

y = float ( input ( "y = " ))  

max2 = x if x > y else y 

print ( "max(" , x , y , ")= " , max2)  

˔̨̘́̅́ ̠̅̌ ̩́̔̅̉̓̏̑̎̏ ̑̏̂̏̓̉ 

2.1. ɿʘʧʠʩʘʪʠ ʫʤʦʚʠ, ʱʦ ʽʩʪʠʥʥʽ ʪʦʜʽ ʡ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ: 
a) ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ ï ʧʘʨʥʝ; 

b) ʦʩʪʘʥʥʷ ʮʠʬʨʘ ʯʠʩʣʘ ὲ ï 0; 

c) ʩʫʤʘ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ ʮʠʬʨʠ ʜʚʦʟʥʘʯʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲ ï 
ʜʚʦʟʥʘʯʥʝ ʯʠʩʣʦ. 

2.2. ʊʦʯʢʘ ʧʣʦʱʠʥʠ ʟʘʜʘʥʘ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώ. 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʘʣʝʞʠʪʴ ʚʦʥʘ ʢʽʣʴʮʶ, ʟ ʮʝʥʪʨʦʤ ʫ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, 
ʚʥʫʪʨʽʰʥʽʤ ʨʘʜʽʫʩʦʤ ρ ʽ ʟʦʚʥʽʰʥʽʤ ς. 

2.3. ɼʘʥʦ ʪʨʠʟʥʘʯʥʝ ʯʠʩʣʦ. ʇʝʨʝʚʽʨʠʪʠ ʯʠ 
a) ʤʽʩʪʠʪʴ ʚʦʥʦ ʮʠʬʨʫ 2; 
b) ʩʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ ʟ ʧʘʨʥʠʭ ʯʠʩʝʣ; 
c) ʩʫʤʘ ʡʦʛʦ ʮʠʬʨ ʜʦʨʽʚʥʶʻ 18. 
2.4. ɼʣʷ ʟʘʜʘʥʦʛʦ ὼ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ 

Ὢὼ

πȟ     ὼ πȟ

ὼȟπ ὼ ρȟ

ὼȟ ὼ ρȢ

 

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

 

2.5. ʇʝʨʝʚʽʨʠʪʠ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʟʤʽʥʥʠʭ ὥȟὦȟὧȡ 
a) ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʾʭʥʽʭ ʟʥʘʯʝʥʴ; 
b) ʟʘ ʩʧʘʜʘʥʥʷʤ ʾʭʥʽʭ ʟʥʘʯʝʥʴ; 
c) ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʯʠ ʩʧʘʜʘʥʥʷʤ ʾʭʥʽʭ ʟʥʘʯʝʥʴ. 
2.6. ɿʘʧʠʩʘʪʠ ʫʤʦʚʠ, ʱʦ ʽʩʪʠʥʥʽ ʪʦʜʽ ʡ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ: 
a) ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ ï ʥʝʧʘʨʥʝ; 

b) ʦʩʪʘʥʥʷ ʮʠʬʨʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲ ʻ ά; 

c) ʮʽʣʝ ʯʠʩʣʦ ὲ ʢʨʘʪʥʝ ʥʘʪʫʨʘʣʴʥʦʤʫ ʯʠʩʣʫ ά; 

d) ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ὲ ʽ Ὧ ʦʜʥʦʯʘʩʥʦ ʢʨʘʪʥʽ ʥʘʪʫʨʘʣʴʥʦʤʫ ʯʠʩʣʫ m; 

e) ʩʫʤʘ ʮʠʬʨ ʪʨʠʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʥʘʣʝʞʠʪʴ ʧʨʦʤʽʞʢʫ Áȟὦ; 
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f) ʯʠʩʣʦ x ʙʽʣʴʰʝ ʟʘ ʯʠʩʣʦ y ʥʝ ʤʝʥʰʝ, ʥʽʞ ʥʘ φ; 
g) ʧʨʠʥʘʡʤʥʽ ʦʜʥʝ ʟ ʯʠʩʝʣ ὼȟώ ʘʙʦ ᾀ ʙʽʣʴʰʝ ʟʘ ρππ; 
h) ʪʽʣʴʢʠ ʦʜʥʝ ʟ ʯʠʩʝʣ ὼ, ώ ʘʙʦ ᾀ ʤʝʥʰʝ ʟʘ ρπππ. 

2.7. ʊʦʯʢʘ ʧʣʦʱʠʥʠ ʟʘʜʘʥʘ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώ. 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʘʣʝʞʠʪʴ ʚʦʥʘ: 
a) ʧʝʨʰʦʤʫ; b) ʜʨʫʛʦʤʫ; c) ʪʨʝʪʴʦʤʫ;  d) ʯʝʪʚʝʨʪʦʤʫ 
ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʢʚʘʜʨʘʥʪʫ. 

2.8. ʊʦʯʢʘ ʧʣʦʱʠʥʠ ʟʘʜʘʥʘ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώ. 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʘʣʝʞʠʪʴ ʚʦʥʘ: 
a) ʢʚʘʜʨʘʪʫ, ʜʽʘʛʦʥʘʣʽ ʷʢʦʛʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʫ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʘ 
ʦʜʥʘ ʚʝʨʰʠʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʪʦʯʮʽ σȟτ; 

b) ʚʥʫʪʨʽʰʥʦʩʪʽ ʝʣʽʧʩʘ, ʬʦʢʫʩʠ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʜʽʡʩʥʽʡ ʦʩʽ, 
ʚʝʣʠʢʘ ʧʽʚʚʽʩʴ ʝʣʽʧʩʘ σ, ʤʘʣʘ ʧʽʚʚʽʩʴ ï ς; 

c) ʪʨʠʢʫʪʥʠʢʫ ʟ ʚʝʨʰʠʥʘʤʠ ὃὼȟώ ȟ ὄὼȟώ ȟ ὅὼȟώ Ƞ 
d) ʙʘʛʘʪʦʢʫʪʥʠʢʫ ʟ ʚʝʨʰʠʥʘʤʠ ὃὼȟώ ȟ é, ὃ ὼȟώ Ȣ 
2.9. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʝʨʝʚʽʨʢʠ ʥʘʣʝʞʥʦʩʪʽ ʪʦʯʢʠ ʧʣʦʱʠʥʠ ὼȟώ ʜʦ 

ʟʘʬʘʨʙʦʚʘʥʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 2.1.) 
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ʈʠʩ. 2.1 

2.10 . ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʥʘʣʝʞʠʪʴ ʧʦʯʘʪʦʢ 
ʢʦʦʨʜʠʥʘʪ ʪʨʠʢʫʪʥʠʢʫ ʟ ʚʝʨʰʠʥʘʤʠ ὃὼȟώ ȟ ὄὼȟώ ȟ ὅὼȟώ Ȣ 

2.11 . ʊʦʯʢʘ ʧʨʦʩʪʦʨʫ ʟʘʜʘʥʘ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὼȟώȟᾀ. 
ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʘʣʝʞʠʪʴ ʚʦʥʘ 

a) ʢʫʣʽ ʟ ʨʘʜʽʫʩʦʤ Ὑ i ʮʝʥʪʨʦʤ ʫ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ. 

b) ʮʠʣʽʥʜʨʫ, ʚʽʩʴ ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʽʩʩʶ ὕᾀ, ʚʠʩʦʪʘ ʜʦʨʽʚʥʶʻ Ὤ, ʘ 

ʥʠʞʥʷ ʦʩʥʦʚʘ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ὕὼώ ʪʘ ʤʘʻ ʨʘʜʽʫʩ ὶ. 
c) ʟʨʽʟʘʥʦʤʫ ʢʦʥʫʩʫ, ʚʽʩʴ ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʽʩʩʶ ὕᾀȟ ʚʠʩʦʪʘ 
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ʜʦʨʽʚʥʶʻ Ὤȟ ʥʠʞʥʷ ʦʩʥʦʚʘ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ὕὼώ ʪʘ ʤʘʻ ʨʘʜʽʫʩ Ὑ, 

ʘ ʚʝʨʭʥʷ ʦʩʥʦʚʘ ï ʨʘʜʽʫʩ ὶ. 
d) ʚʥʫʪʨʽʰʥʦʩʪʽ ʪʦʨʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʝʨʪʘʥʥʷ ʢʨʫʛʘ 

ὼ ὥ ὶ ᾀ ὶʥʘʚʢʦʣʦ ʦʩʽ ὕᾀ. 
e) ʪʝʪʨʘʝʜʨʫ ʟ ʚʝʨʰʠʥʘʤʠ ʫ ʪʦʯʢʘʭ ὃὼȟώȟᾀ ȟ ὄὼȟώȟᾀ ȟ 
ὅὼȟώȟᾀ ȟὈὼȟώȟᾀ Ȣ 

2.12 . ɺʠʟʥʘʯʠʪʠ ʙʽʣʴʰʝ ʪʘ ʤʝʥʰʝ ʟ ʜʚʦʭ ʯʠʩʝʣ, ʚʚʝʜʝʥʠʭ ʟ 
ʢʣʘʚʽʘʪʫʨʠ. 

2.13 . ɼʘʥʦ ʪʨʠ ʜʽʡʩʥʠʭ ʯʠʩʣʘ ὼȟώ  ̔ᾀ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ: 
a) ʥʘʡʙʽʣʴʰʦʛʦ ʟʘ ʤʦʜʫʣʝʤ;  b) ʥʘʡʤʝʥʰʦʛʦ ʟʘ ʤʦʜʫʣʝʤ. 
c) ÍÁØὼ ώ ᾀȟὼώὼᾀώᾀȟὼώᾀȠ d) ÍÁØὼώȟὼᾀȟώᾀȢ 
2.14 . ɼʘʥʦ ʪʨʠ ʜʽʡʩʥʠʭ ʯʠʩʣʘ ὼȟώȟᾀ. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ: 

a) ʨʽʟʥʠʭ ʩʝʨʝʜ ʥʠʭ;  b) ʦʜʥʘʢʦʚʠʭ ʩʝʨʝʜ ʥʠʭ; 
c) ʯʠʩʝʣ, ʱʦ ʻ ʙʽʣʴʰʠʤʠ ʟʘ ʾʭʥʻ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ; 
d) ʯʠʩʝʣ, ʱʦ ʻ ʙʽʣʴʰʠʤʠ ʟʘ ʚʚʝʜʝʥʝ ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʠʩʣʦ ὥ. 
2.15 . ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ: 
a) Ὢὼ ÓÉÇÎὼȠ 

b) Ὢὼ
ὼȟ               ὼ ρȟ

ὼ ὼȟ    ȿὼȿ ρȟ

ὼȟ                   ὼ ρȢ

Ƞ 

2.16 . ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 2.2. ʜʣʷ 
ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ. 

 

 
 
 
 
 
 

ʈʠʩ. 2.2 

2.17 . ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʽʩʥʫʻ ʪʨʠʢʫʪʥʠʢ ʽʟ ʟʘʜʘʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ὥȟὦȟὧ. 
ʗʢʱʦ ʪʘʢ, ʪʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ ʚʽʥ: 

a) ʛʦʩʪʨʦʢʫʪʥʠʡ;  b) ʧʨʷʤʦʢʫʪʥʠʡ;  c) ʪʫʧʦʢʫʪʥʠʡ. 
2.18 . ɺʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʢʽʚ ʤʘʻ ʨʽʚʥʷʥʥʷ ʪʘ ʨʦʟʚ'ʷʟʘʪʠ ʡʦʛʦ:  

a) ὥὼ ὦὼὧ πȠ    b) ὥὼ ὦὼ ὧ πȢ 
2.19 . ɺʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʨʦʟʚô̫ʟʢʽʚ ʤʘʻ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʽ ʨʦʟʚ'ʷʟʘʪʠ ʾʾ:  

a) 
ὥὼ ὦώ ὧ πȟ
ὥὼ ὦώ ὧ πȠ

   b) 
ȿὼȿ ȿώȿ ρȟ
ὥὼ ὦώ ὧ πȢ

 

2.20 . ɿʘʜʘʥʦ ʜʚʘ ʢʚʘʜʨʘʪʠ, ʩʪʦʨʦʥʠ ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʽ ʢʦʦʨʜʠʥʘʪʥʠʤ 
ʦʩʷʤ. ɿ'ʷʩʫʚʘʪʠ, ʯʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚʦʥʠ. ʗʢʱʦ ʪʘʢ, ʪʦ ʟʥʘʡʪʠ 
ʢʦʦʨʜʠʥʘʪʠ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʚʝʨʭʥʴʦʛʦ ʢʫʪʽʚ ʧʨʷʤʦʢʫʪʥʠʢʘ, 
ʱʦ ʻ ʾʭʥʽʤ ʧʝʨʝʪʠʥʦʤ. 

1 

2 

1 0 

1 

1 0 
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2.21 . ɼʘʥʦ ʜʚʘ ʧʨʷʤʦʢʫʪʥʠʢʠ, ʩʪʦʨʦʥʠ ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʽ ʢʦʦʨʜʠʥʘʪʥʠʤ 
ʦʩʷʤ. ɺʽʜʦʤʦ ʢʦʦʨʜʠʥʘʪʠ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʚʝʨʭʥʴʦʛʦ ʢʫʪʽʚ 
ʢʦʞʥʦʛʦ ʟ ʧʨʷʤʦʢʫʪʥʠʢʽʚ. ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʪʘ ʧʨʘʚʦʛʦ 
ʚʝʨʭʥʴʦʛʦ ʢʫʪʽʚ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʟʘʜʘʥʽ 
ʧʨʷʤʦʢʫʪʥʠʢʠ. 

2.22 . ɼʘʥʦ ʜʚʘ ʧʨʷʤʦʢʫʪʥʠʢʠ, ʩʪʦʨʦʥʠ ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʽ ʢʦʦʨʜʠʥʘʪʥʠʤ 
ʦʩʷʤ. ɺʽʜʦʤʦ ʢʦʦʨʜʠʥʘʪʠ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʢʫʪʘ ʢʦʞʥʦʛʦ ʟ ʧʨʷʤʦʢʫʪʥʠʢʽʚ ʽ 
ʜʦʚʞʠʥʠ ʾʭʥʽʭ ʩʪʦʨʽʥ. ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʪʘ ʧʨʘʚʦʛʦ 
ʚʝʨʭʥʴʦʛʦ ʢʫʪʽʚ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʟʘʜʘʥʽ 
ʧʨʷʤʦʢʫʪʥʠʢʠ. 

2.23 . ɿʘ ʣʽʪʝʨʦʶ-ʮʠʬʨʦʶ Ὠ ʚʠʟʥʘʯʠʪʠ ʥʘʟʚʫ ʮʽʻʾ ʮʠʬʨʠ. 

2.24 . ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʟʘʜʘʥʦʤʫ ʤʽʩʷʮʽ. 
2.25 . ɼʣʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ Ὧ ʥʘʜʨʫʢʫʚʘʪʠ ʬʨʘʟʫ "ʄʠ ʟʥʘʡʰʣʠ Ὧ 

ʛʨʠʙʽʚ ʫ ʣʽʩʽ", ʫʟʛʦʜʠʚʰʠ ʟʘʢʽʥʯʝʥʥʷ ʩʣʦʚʘ "ʛʨʠʙ" ʟ ʯʠʩʣʦʤ Ὧ. 
2.26 . ɿʘʜʘʥʦ ʪʨʠʟʥʘʯʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. ɿʘʧʠʩʘʪʠ ʡʦʛʦ ʩʣʦʚʘʤʠ, 

ʚʚʘʞʘʶʯʠ, ʱʦ ʮʝ ʯʠʩʣʦ ʦʟʥʘʯʘʻ ʜʝʷʢʫ ʩʫʤʫ ʛʨʦʰʝʡ (ʫ ʛʨʠʚʥʷʭ ʘʙʦ ʽʥʰʽʡ 
ʚʘʣʶʪʠ). ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʯʠʩʣʘ 256 ʪʨʝʙʘ ʟʘʧʠʩʘʪʠ "ʜʚʽʩʪʽ ʧôʷʪʜʝʩʷʪ 
ʰʽʩʪʴ ʛʨʠʚʝʥʴ". 
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Ä3 ȼȮȰȱȝȽȳȝ ȵȶȴȩȶȦȲȮ 
ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 

ʎʠʢʣʠ, ʧʦʨʫʯ ʟ ʣʽʥʽʡʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʨʦʟʛʘʣʫʞʝʥʥʷʤʠ, ʻ ʪʨʝʪʴʦʶ ʟ 
ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʎʠʢʣ ï ʩʪʨʫʢʪʫʨʘ ʢʝʨʫʚʘʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʦʚʪʦʨʝʥʥʷ 
ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʘʥʜ. 

ʋ Python ʮʠʢʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʪʠʧʠ: 

¶ ʎʠʢʣʠ ʟ ʫʤʦʚʦʶ ʧʨʦʜʦʚʞʝʥʥʷ (while ). 

¶ ʎʠʢʣʠ-ʽʪʝʨʘʪʦʨʠ ʧʦ ʢʦʣʝʢʮʽʾ (for ). 

ˣ̉̋̌ ̈ ̟̔̍̏̃̏ ̠̐̑̏̅̏̃̇̆̎̎ 

ʎʠʢʣ ʟ ʫʤʦʚʦʶ ʧʨʦʜʦʚʞʝʥʥʷ, ʮʝ ʩʪʨʫʢʪʫʨʘ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʧʦʚʪʦʨʝʥʥʷ ʜʝʷʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʩʪʨʫʢʮʽʡ, ʧʦʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʜʘʥʘ ʫʤʦʚʘ. 

ʅʘʜʘʣʽ ʮʠʢʣ ʟ ʫʤʦʚʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʨʦʩʪʦ ʮʠʢʣʦʤ ʟ 
ʫʤʦʚʦʶ. ʉʠʥʪʘʢʩʠʩ ʮʠʢʣʫ ʟ ʫʤʦʚʦʶ ʪʘʢʠʡ 

while  condition :  

    process _iteration  

ʜʝ condition  ʥʘʟʠʚʘʻʪʴʩʷ ʫʤʦʚʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʮʠʢʣʫ, process _iteration  

ï ʪʽʣʦʤ (ʘʙʦ ʽʪʝʨʘʮʽʻʶ) ʮʠʢʣʫ.  

ʇʨʘʚʠʣʦ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ ʟ ʫʤʦʚʦʶ: 
1. Python ʦʙʯʠʩʣʶʻ ʟʥʘʯʝʥʥʷ ʫʤʦʚʠ condition : 

2. ʷʢʱʦ condition  == True , ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʚʠʢʦʥʫʻ ʽʥʩʪʨʫʢʮʽʶ 

process _i teration , ʧʽʩʣʷ ʯʦʛʦ ʚʩʝ ʧʦʯʠʥʘʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʟ ʧʫʥʢʪʫ 1. 

3. ʷʢʱʦ condition  == False , ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʥʝ ʚʠʢʦʥʫʻ ʽʥʩʪʨʫʢʮʽʶ 

process _iteration  ʽ ʟʘʚʝʨʰʫʻ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ while  ʚʠʢʦʥʫʻ ʪʽʣʦ ʮʠʢʣʫ, ʧʦʢʠ ʫʤʦʚʘ ʮʠʢʣʫ ʻ ʽʩʪʠʥʦʶ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʫʤʦʚʘ ʧʨʦʜʦʚʞʝʥʥʷ ʮʠʢʣʫ ʟʘʚʞʜʠ ʙʫʜʝ ʟʘʣʠʰʘʪʠʩʷ 
ʽʩʪʠʥʥʦʶ, ʪʦ ʮʠʢʣ ʦʜʠʥ ʨʘʟ ʧʦʯʘʚʰʠʩʴ, ʥʽʢʦʣʠ ʥʝ ʟʘʢʽʥʯʠʪʴ ʩʚʦʶ ʨʦʙʦʪʫ. ʊʘʢʘ 
ʩʠʪʫʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ çʟʘʮʠʢʣʶʚʘʥʥʷʤè ʘʙʦ çʟʘʚʠʩʘʥʥʷʤè ʧʨʦʛʨʘʤʠ. ʊʘʢʘ 
ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʽʣʦ ʮʠʢʣʫ ʥʝ ʟʤʽʥʶʻ ʫʤʦʚʫ ʧʨʦʜʦʚʞʝʥʥʷ 
ʮʠʢʣʫ. ɺʽʜʧʦʚʽʜʥʦ, ʧʨʦʛʨʘʤʫʶʯʠ ʮʠʢʣʠ, ʥʝʦʙʭʽʜʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʪʠʤ, ʱʦʙ ʮʠʢʣʠ 
ʙʫʣʠ ʩʢʽʥʯʝʥʥʠʤʠ. 
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ʇʨʠʢʣʘʜ 3.1. ɺʠʟʥʘʯʠʪʠ ʯʠ ʻ ʚʚʝʜʝʥʝ ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʠʩʣʦ ὔ ʧʨʦʩʪʠʤ. 

ʈʦʟʚôʷʟʦʢ. ɿʛʽʜʥʦ ʟ ʦʟʥʘʯʝʥʥʷʤ, ʧʨʦʩʪʠʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ 
ʙʽʣʴʰʽ ʟʘ ρ, ʷʢʽ ʜʽʣʷʪʴʩʷ ʣʠʰʝ ʥʘ ρ ʽ ʥʘ ʩʝʙʝ. ʆʪʞʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʷʩʥʠʪʠ, ʯʠ 
ʻ ʯʠʩʣʦ ʧʨʦʩʪʠʤ, ʥʝʦʙʭʽʜʥʦ ʧʦʜʽʣʠʪʠ ʡʦʛʦ ʥʘ ʚʩʽ ʯʠʩʣʘ ʚʽʜ ς ʜʦ ὔ ρ. ʗʢʱʦ ʪʘʢ 
ʩʪʘʥʝʪʴʩʷ, ʱʦ ʯʠʩʣʦ ὔ ʧʦʜʽʣʠʪʴʩʷ ʙʝʟ ʦʩʪʘʯʽ ʭʦʯʘ ʙ ʥʘ ʦʜʥʝ ʟ ʥʠʭ, ʪʦ ʮʝ ʽ ʙʫʜʝ 

ʦʟʥʘʯʘʪʠ, ʱʦ ʚʦʥʦ ʥʝ ʧʨʦʩʪʝ. 
ʈʦʟʽʙôʻʤʦ ʟʘʜʘʯʫ ʥʘ ʢʽʣʴʢʘ ʢʨʦʢʽʚ. ʎʠʢʣ, ʱʦ ʙʫʜʝ ʧʝʨʝʙʠʨʘʪʠ ʚʩʽ ʯʠʩʣʘ ʚʽʜ ς 

ʜʦ ὔ ρ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ 

i  = 2            # ʟʤʽʥʥʘ i  ï ʣʽʯʠʣʴʥʠʢ, ʧʦʯʠʥʘʻʪʴʩʷ ʟ 2 

while  i  <= N- 1:  # ʧʦʢʠ ʣʽʯʠʣʴʥʠʢ i  ʥʝ ʧʝʨʝʚʠʱʠʪʴ N- 1 

    # ʪʫʪ ʙʫʜʝ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

    i  = i  + 1    # ʟʙʽʣʴʰʫʻʤʦ ʣʽʯʠʣʴʥʠʢ ʽ ʥʘ 1 

ʗʢ ʙʘʯʠʤʦ, ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʤʽʥʥʘ i , ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʣʽʯʠʣʴʥʠʢʦʤ. 

ʎʠʢʣ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʦʢʠ ʟʤʽʥʥʘ-ʣʽʯʠʣʴʥʠʢ ʙʫʜʝ ʤʝʥʰʦʶ ʟʘ ʟʥʘʯʝʥʥʷ 
ʚʠʨʘʟʫ N- 1. ʎʠʢʣʠ ʧʦʜʽʙʥʽ ʜʦ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʙʫʜʫʪʴ ʜʦʩʠʪʴ ʯʘʩʪʦ 

ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ ʥʘʰʠʭ ʧʨʦʛʨʘʤʘʭ. 
ɿʘʜʘʯʘ, ʷʢʫ ʤʠ ʨʦʟʚôʷʟʫʻʤʦ ʟʘʨʘʟ, ʮʝ ʟʘʜʘʯʘ ʧʦʰʫʢʫ, ʦʩʢʽʣʴʢʠ ʥʘʤ 

ʬʘʢʪʠʯʥʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʘʢʝ ʯʠʩʣʦ ʷʢʝ ʧʦʜʽʣʠʪʴ ʙʝʟ ʦʩʪʘʯʽ ʯʠʩʣʦ N. ɯʩʥʫʻ 

ʙʝʟʣʽʯ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ. ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʟʘʛʘʣʴʥʽʰʠʡ ʟ ʥʠʭ. ɸ ʩʘʤʝ. 
ɺʠʢʦʨʠʩʪʘʻʤʦ ʫ ʥʘʰʽʡ ʧʨʦʛʨʘʤʽ ʟʤʽʥʥʫ-ʽʥʜʠʢʘʪʦʨ pr ime, ʷʢʘ ʧʨʦʩʠʛʥʘʣʽʟʫʻ 

ʥʘʤ, ʱʦ ʟʥʘʡʜʝʥʦ ʯʠʩʣʦ, ʥʘ ʷʢʝ ʜʽʣʠʪʴʩʷ ʚʠʭʽʜʥʝ ʯʠʩʣʦ N, ʪʦʙʪʦ ʱʦ ʚʦʥʦ ʥʝ ʻ 

ʧʨʦʩʪʠʤ. 

N = int ( input ( " N = " ))  

prime  = True   # ɺʚʘʞʘʻʤʦ ʩʧʦʯʘʪʢʫ, ʱʦ ʯʠʩʣʦ ʻ ʧʨʦʩʪʠʤ 

i  = 2         # ʇʦʯʠʥʘʶʯʠ ʟ 2 

while  i  <= N- 1:       # ʜʦ N-1 ʚʢʣʶʯʥʦ 

    if  N % i  == 0:    # ʷʢʱʦ N ʜʽʣʠʪʴʩʷ ʙʝʟ ʦʩʪʘʯʽ ʥʘ ʽ 

        prime  = False  # ʊʦ ʚʦʥʦ ʥʝ ʻ ʧʨʦʩʪʠʤ 

    i  = i  + 1         # ɹʝʨʝʤʦ ʥʘʩʪʫʧʥʝ ʽ 

 

if  prime :  

    print ("ʏʠʩʣʦ", N, "ʻ ʧʨʦʩʪʠʤ")  

else :  

    print ("ʏʠʩʣʦ", N, "ʥʝ ʻ ʧʨʦʩʪʠʤ")  

ʅʘʚʝʜʝʥʠʡ ʢʦʜ ʧʨʦʛʨʘʤʠ ʥʝ ʙʫʜʝ ʦʧʪʠʤʘʣʴʥʠʤ. ɼʽʡʩʥʦ, ʷʢʱʦ ʥʘ ʧʝʚʥʽʡ i -ʡ 

ʽʪʝʨʘʮʽʾ ʧʨʠ ʙʫʜʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʯʠʩʣʦ N ʥʝ ʻ ʧʨʦʩʪʠʤ, ʪʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʮʠʢʣ 

ʧʝʨʝʚʽʨʢʠ ʚʞʝ ʥʝ ʧʦʪʨʽʙʥʦ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʤʽʥʠʤʦ ʫʤʦʚʫ ʮʠʢʣʘ ʥʘ ʪʘʢʫ 
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 while  ( i  <= N- 1)  and  prime : # ʜʦ N- 1 ʚʢʣʶʯʥʦ ʪʘ 

                             # ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʯʠʩʣʘ ʧʨʦʩʪʽ 

 
ʇʨʠʢʣʘʜ 3.2. ɿʥʘʡʪʠ ʩʫʤʫ ʮʠʬʨ ʟʘʜʘʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʪʨʝʙʘ ʨʦʟʢʣʘʩʪʠ ʯʠʩʣʦ ʥʘ ʮʠʬʨʠ. 
ɼʣʷ ʮʴʦʛʦ, ʜʦʩʠʪʴ ʟʛʘʜʘʪʠ, ʱʦ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʦʟʠʮʽʡʥʫ ʜʝʩʷʪʢʦʚʫ 

ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʝʨʫʯʠ ʦʩʪʘʯʫ ʚʽʜ ʜʽʣʝʥʥʷ ʯʠʩʣʘ ʥʘ ρπ ʙʫʜʝʤʦ 
ʦʪʨʠʤʫʚʘʪʠ ʦʩʪʘʥʥʶ ʮʠʬʨʫ ʯʠʩʣʘ, ʘ ʜʽʣʝʥʥʷʤ ʥʘʮʽʣʦ ʥʘ ρπ ʧʨʠʙʠʨʘʪʠ ʮʶ 

ʮʠʬʨʫ ʟ ʟʘʧʠʩʫ ʯʠʩʣʘ. ʅʘʧʨʠʢʣʘʜ,  

ςυφ Ϸ ρπ  φȟ 
ςυφ ȾȾ ρπ  ςυȢ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʦʚʪʦʨʶʶʯʠ ʮʽ ʜʚʽ ʦʧʝʨʘʮʽʾ ʧʦʢʠ ʯʠʩʣʦ ʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰʠʤ 
ʟʘ ʥʫʣʴ ʽ ʧʽʜʩʫʤʦʚʫʶʯʠ ʫ ʜʝʷʢʽʡ ʟʤʽʥʥʽʡ ʦʪʨʠʤʘʥʽ ʦʩʪʘʯʽ ʦʪʨʠʤʘʻʤʦ ʙʘʞʘʥʠʡ 
ʨʝʟʫʣʴʪʘʪ. ʇʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

N = int ( input ( " N = " ))  

suma = 0            # ɿʤʽʥʥʘ, ʫ ʷʢʽʡ ʙʫʜʝ ʤʽʩʪʠʪʠʩʷ ʩʫʤʘ 

while  N > 0:        # ʇʦʢʠ ʯʠʩʣʦ ʥʝ ʥʫʣʴʦʚʝ (ʤʘʻ ʮʠʬʨʠ) 

    last  = N % 10   # ɺʠʟʥʘʯʘʻʤʦ ʦʩʪʘʥʥʶ ʮʠʬʨʫ ʯʠʩʣʘ 

    su ma += last     # ɼʦʜʘʻʤʦ ʾʾ ʜʦ ʟʤʽʥʥʦʾ su ma  

    N // = 10        # ʇʨʠʙʠʨʘʻʤʦ ʦʩʪʘʥʥʶ ʮʠʬʨʫ ʯʠʩʣʘ 

print ("ʉʫʤʘ ʮʠʬʨ ʟʘʜʘʥʦʛʦ ʯʠʩʣʘ ʻ", su ma)  

ʇʨʠʢʣʘʜ 3.3. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὑ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʟʥʘʭʦʜʞʝʥʥʷ 

ʚʩʽʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʤʝʥʰʠʭ ʘʙʦ ʨʽʚʥʠʭ ὑ, ʷʢʽ ʧʨʠ ʧʽʜʥʝʩʝʥʥʽ ʜʦ ʢʚʘʜʨʘʪʘ 

ʜʘʶʪʴ ʧʘʣʽʥʜʨʦʤ. 

ʈʦʟʚôʷʟʦʢ. ʅʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʣʽʥʜʨʦʤʦʤ, ʷʢʱʦ ʡʦʛʦ ʟʘʧʠʩ 
ʯʠʪʘʻʪʴʩʷ ʦʜʥʘʢʦʚʦ ʟʣʽʚʘ ʥʘʧʨʘʚʦ ʽ ʩʧʨʘʚʘ ʥʘʣʽʚʦ. ʅʘʧʨʠʢʣʘʜ, ʯʠʩʣʘ 

ρςσςρȟφςφȟρπππρ 

ʻ ʧʘʣʽʥʜʨʦʤʘʤʠ. 

ɼʣʷ ʯʠʩʝʣ Ὧ ρȟȢȢȢȟὑ ʙʫʜʝʤʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ὔ Ὧ ʽʟ ʯʠʩʣʦʤ ὖ, ʱʦ 
ʻ ʟʘʧʠʩʦʤ ʯʠʩʣʘ ὔ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. 

ʈʦʟʽʙôʻʤʦ ʟʘʜʘʯʫ ʥʘ ʜʚʘ ʝʪʘʧʠ. ɼʣʷ ʧʦʯʘʪʢʫ ʥʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʙʫʜʫʻ 
ʯʠʩʣʦ ὖ, ʱʦ ʻ ʟʘʧʠʩʦʤ ʯʠʩʣʘ ὔ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. ʎʷ ʧʨʦʛʨʘʤʘ, ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʻ ʧʨʦʛʨʘʤʫ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢʣʘʜʫ. ɭʜʠʥʘ ʚʽʜʤʽʥʥʽʩʪʴ 
ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʥʝ ʩʫʤʫ ʯʠʩʣʘ, ʘ ʙʫʜʫʚʘʪʠ ʯʠʩʣʦ ὖ ʟ ʦʛʣʷʜʫ 

ʥʘ ʧʦʟʠʮʽʡʥʫ ʜʝʩʷʪʢʦʚʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ: 

φςυ φςz ρπ υ φ ρzπ  ς ρzπ υ 
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ʆʪʞʝ ʚʠʭʽʜʥʠʡ ʢʦʜ, ʜʣʷ ʦʙʝʨʥʝʥʥʷ ʯʠʩʣʘ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ 

# ɺʚʘʞʘʻʤʦ, ʱʦ ʟʤʽʥʥʘ N ʟʘʜʘʥʘ 

P = 0     # P ʙʫʜʝ ʤʽʩʪʠʪʠ ʦʙʝʨʥʝʥʠʡ ʟʘʧʠʩ ʯʠʩʣʘ N 

while  N > 0:  

    last  = N % 10 

    P = P * 10 + last  

    N //= 10 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ, ʫ ʟʤʽʥʥʽʡ P ʙʫʜʝ ʤʽʩʪʠʪʠʩʷ ʯʠʩʣʦ N ʟʘʧʠʩʘʥʝ ʫ 

ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. 
ʅʘʨʝʰʪʽ ʥʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ, ʱʦ ʨʦʟʚôʷʟʫʻ ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ. 

K = int ( input ( "K = " ))  

k = 1 

while  k <= K:  

    N = k * k 

 

    # ɹʫʜʫʻʤʦ ʦʙʝʨʥʝʥʠʡ ʟʘʧʠʩ ʯʠʩʣʘ N 

    P = 0  # P ʙʫʜʝ ʤʽʩʪʠʪʠ ʦʙʝʨʥʝʥʠʡ ʟʘʧʠʩ ʯʠʩʣʘ N 

    while N > 0:  

        last = N % 10 

        P = P * 10 + last   

        N //= 10 

 

    # ʗʢʱʦ ʦʙʝʨʥʝʥʠʡ ʟʘʧʠʩ ʯʠʩʣʘ N ʟʙʽʛʘʻʪʴʩʷ ʟ N=k** 2 

    if  P == k * k:  

        print ( k )  # ɺʠʚʦʜʠʤʦ k ʥʘ ʝʢʨʘʥ 

    k += 1 

ʇʨʠʢʣʘʜ 3.4. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʩʧʽʣʴʥʦʛʦ 

ʜʽʣʴʥʠʢʘ ʜʚʦʭ ʮʽʣʠʭ ʯʠʩʝʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʽʜʘ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʤʦʜʠʬʽʢʦʚʘʥʠʤ 
ʘʣʛʦʨʠʪʤʦʤ ɽʚʢʣʽʜʘ, ʫ ʷʢʦʤʫ ʧʦʩʣʽʜʦʚʥʝ ʚʽʜʥʽʤʘʥʥʷ ʟʘʤʽʥʶʻʪʴʩʷ 
ʟʥʘʭʦʜʞʝʥʥʷʤ ʦʩʪʘʯʽ ʚʽʜ ʜʽʣʝʥʥʷ. 

N = int ( input ("ɺʚʝʜʽʪʴ ʧʝʨʰʝ ʯʠʩʣʦ "))  

M = int ( input ("ɺʚʝʜʽʪʴ ʜʨʫʛʝ ʯʠʩʣʦ "))  

 

# ɿʘʧʘʤ'ʷʪʦʚʫʻʤʦ ʚʭʽʜʥʽ ʟʤʽʥʥʽ 

U = N 

V = M 

# ʄʦʜʠʬʽʢʫʻʤʦ ʟʤʽʥʥʽ U ʪʘ V ʪʘʢ, ʱʦʙ ʚ 

# U ʙʫʣʦ ʙʽʣʴʰʝ ʯʠʩʣʦ, ʘ ʫ V -  ʤʝʥʰʝ 
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if  U < V:  

    P = U 

    U = V 

    V = P 

# ɿʘʧʫʩʢʘʻʤʦ ʘʣʛʦʨʠʤ ɽʚʢʣʽʜʘ 

while  V > 0:  

    P = V  

    V = U % V  

    U = P 

# ɺʠʚʦʜʠʤʦ ʨʝʟʫʣʴʪʘʪ ʥʘ ʝʢʨʘʥ 

print ("ʅʉɼ(%d, %d) = %d" % ( N, M, U))  

ˣ̉̋̌ ̐̏ ̨̗̩̋̏̌̆̋Ȣ 

ʂʦʣʝʢʮʽʷ ï ʮʝ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʤʽʩʪʠʪʴ ʩʢʽʥʯʝʥʥʠʡ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ, ʜʦ ʷʢʠʭ 

ʨʝʘʣʽʟʦʚʘʥʦ ʜʦʩʪʫʧ. 

ʂʦʣʝʢʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʝʣʝʤʝʥʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ, ʩʧʦʩʦʙʽʚ 
ʟʦʙʨʘʞʝʥʥʷ ʾʾ ʝʣʝʤʝʥʪʽʚ ʫ ʧʘʤôʷʪʽ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʽʚ. 
ʇʨʠʢʣʘʜʦʤ ʢʦʣʝʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ρȟ ςȟ σȟ τȟ υȟ φȟ χȟ ψȟ ω 

ɯʪʝʨʘʪʦʨ ï ʮʝ ̔ʥʪʝʨʬʝʡʩ, ʱʦ ʥʘʜʘʻ ʧʦʩʣʽʜʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʝʣʝʤʝʥʪʽʚ 

ʢʦʣʝʢʮʽʾ ʪʘ ʥʘʚʽʛʘʮʽʶ ʧʦ ʥʠʤ. 

ɼʣʷ ʧʝʨʝʙʦʨʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʢʦʣʝʢʮʽʾ ʫ Python ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʠʢʣ ʧʦ 
ʢʦʣʝʢʮʽʾ ʝʣʝʤʝʥʪʽʚ. 

ʎʠʢʣ ʧʦ ʢʦʣʝʢʮʽʾ ï ʮʝ ʩʪʨʫʢʪʫʨʘ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʦʚʪʦʨʝʥʥʷ ʜʝʷʢʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʩʪʨʫʢʮʽʡ, ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʢʦʣʝʢʮʽʾ. 

ʏʝʨʝʟ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʥʫʶʪʴ ʮʠʢʣʠ ʧʦ ʢʦʣʝʢʮʽʾ ʾʭ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ 
çʜʣʷ ʚʩʽʭè (eng. ñfor eachò). 
ʉʠʥʪʘʢʩʠʩ ʮʠʢʣʫ ʧʦ ʢʦʣʝʢʮʽʾ ʪʘʢʠʡ 

for  iterator in  collection:  

    process_iteration  
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ʟʤʽʥʥʘ iterator  ʮʝ ʽʪʝʨʘʪʦʨ, ʷʢʠʡ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʭʦʜʠʪʴ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʢʦʣʝʢʮʽʾ collection . process_iteration  ï ʪʽʣʦ ʮʠʢʣʫ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ iterator  ʟ ʢʦʣʝʢʮʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʢʣʫ ʧʦ ʢʦʣʝʢʮʽʾ, ʢʦʪʨʘ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 
ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʚʽʜ 1 ʜʦ 9. ʎʠʢʣ ʧʦ ʢʦʣʝʢʮʽʾ ʫ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʽʜʨʘʭʫʚʘʪʠ ʩʫʤʫ ʯʠʩʝʣ ʢʦʣʝʢʮʽʾ. 

suma = 0 

collection = { 1, 2, 3, 4, 5, 6, 7, 8, 9}  # ʢʦʣʝʢʮʽʷ 

for i in  collection :                    # i ï ʽʪʝʨʘʪʦʨ 

    suma += i  

print ( suma)  

ʆʜʥʽʻʶ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ, ʧʨʦʪʝ ʜʫʞʝ ʚʘʞʣʠʚʠʭ ʢʦʣʝʢʮʽʡ ʫ Python ʻ 
ʘʨʠʬʤʝʪʠʯʥʘ ʧʨʦʛʨʝʩʽʷ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ 

ὥ ὦȟ ὥ ὥ Ὠȟȣȟὥ ὥ Ὠ 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ὦ ρȟὨ ς, ʪʦ ʢʦʣʝʢʮʽʷ, ʥʘʡʙʽʣʴʰʠʡ ʯʣʝʥ ʷʢʦʾ ʤʝʥʰʠʡ ʟʘ 

ʯʠʩʣʦ ὧ ρπ, ʙʫʜʝ  

ρȟσȟυȟχȟω 

ʋ Python ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʢʦʣʝʢʮʽʾ ʽʩʥʫʻ ʩʧʝʮʽʘʣʴʥʘ ʬʫʥʢʮʽʷ 

range ( b, c , d)  

ʚʦʥʘ ʧʦʚʝʨʪʘʻ ʚʧʦʨʷʜʢʦʚʘʥʫ ʢʦʣʝʢʮʽʶ, ʱʦ ʤʽʩʪʠʪʴ ʘʨʠʬʤʝʪʠʯʥʫ ʧʨʦʛʨʝʩʽʶ, 
ʧʝʨʰʠʡ ʯʣʝʥ ʷʢʦʾ b, ʦʩʪʘʥʥʽʡ ʯʣʝʥ ʤʝʥʰʠʡ ʟʘ c, ʘ ʨʽʟʥʠʮʷ ʧʨʦʛʨʝʩʽʾ ʜʦʨʽʚʥʶʻ d. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʮʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʧʘʨʥʽ ʯʠʩʣʘ, ʚʽʜ 3 ʜʦ 11 
ʪʨʝʙʘ ʚʠʢʣʠʢʘʪʠ ʬʫʥʢʮʽʶ 

range ( 3, 12, 2)  

ʗʢʱʦ ʨʽʟʥʠʮʷ ʧʨʦʛʨʝʩʽʾ Ὠ  ρ, ʪʦ d ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ: 

range ( b, c )  

ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʧʝʨʰʠʡ ʯʣʝʥ ʧʨʦʛʨʝʩʽʾ ὦ  π, ʪʦ b ʤʦʞʥʘ ʪʘʢʦʞ ʦʧʫʩʢʘʪʠ: 

range ( c )  

ʆʪʞʝ, ʧʦʧʝʨʝʜʥʽʡ ʧʨʠʢʣʘʜ, ʧʽʜʨʘʭʫʥʢʫ ʩʫʤʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʚʽʜ 1 ʜʦ 9 
ʤʦʞʝʤʦ ʧʝʨʝʧʠʩʘʪʠ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 
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suma = 0 

for i in range ( 1, 10) :  

    suma += i  

 

print ( suma)  

ʇʨʠʢʣʘʜ 3.5. ɿʥʘʡʪʠ ʩʫʤʫ ʧʘʨʥʠʭ ʯʠʩʝʣ ʟ ʜʽʘʧʘʟʦʥʫ ʚʽʜ 1 ʜʦ N. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʪʨʝʙʘ ʟʛʝʥʝʨʫʚʘʪʠ ʢʦʣʝʢʮʽʶ ʧʘʨʥʠʭ 
ʯʠʩʝʣ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʩʫʤʫʚʘʪʠ ʾʾ ʯʣʝʥʠ 

ɯʥʩʪʨʫʢʮʽʷ range ( 2,  N + 1,  2)  ʩʪʚʦʨʶʻ ʢʦʣʝʢʮʽʶ ʧʘʨʥʠʭ ʯʠʩʝʣ ʟ 

ʜʽʘʧʘʟʦʥʫ [2, N]. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʜʦʩʠʪʴ ʧʽʜʩʫʤʫʚʘʪʠ 
ʯʣʝʥʠ ʩʪʚʦʨʝʥʦʾ ʢʦʣʝʢʮʽʾ. 

N = int ( input ( "N = " ))  

suma = 0 

for i in range ( 2, N + 1, 2) :  

    suma += i  

print ("ʉʫʤʘ ʧʘʨʥʠʭ ʯʠʩʝʣ ʚʽʜ 1 ʜʦ %d ʻ %d" % ( N, suma))  

ʎʠʢʣ for  ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʩʪʨʫʢʮʽʻʶ range  ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʢʦʥʘʪʠ ʧʝʚʥʫ ʽʥʩʪʨʫʢʮʽʶ ʥʘʧʝʨʝʜ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. ʅʘʧʨʠʢʣʘʜ, 
ʽʥʩʪʨʫʢʮʽʷ 

for  i  in  range ( 10) :  

    process _iteration  

ʚʠʢʦʥʘʻ ʪʽʣʦ ʮʠʢʣʫ process _iteration  ʨʽʚʥʦ 10 ʨʘʟʽʚ, ʦʩʢʽʣʴʢʠ ʽʪʝʨʘʪʦʨ 

ʮʠʢʣʫ (ʷʢʠʡ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʣʽʯʠʣʴʥʠʢʦʤ) i  ʧʨʦʙʽʛʘʻ ʟʥʘʯʝʥʥʷ ʟ 

ʜʽʘʧʘʟʦʥʫ ʚʽʜ 0 ʜʦ 9. 

ʇʨʠʢʣʘʜ 3.6. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʫʪʢʫ ʜʚʦʭ ʥʘʪʫʨʘʣʴʥʠʭ 

ʯʠʩʝʣ Í ʽ Î, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʣʴʢʠ ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ. 

ʈʦʟʚôʷʟʦʢ. ʃʝʛʢʦ ʧʦʤʽʪʠʪʠ, ʱʦ 

άẗὲ ὲ ȢȢȢὲ
  ̨̑́̈̃

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʨʘʤʘ ʤʘʻ ʚʠʛʣʷʜ 

m = int ( input ( " m = " ))  

n = int ( input ( "n = " ))  

s = 0 

for i in range ( m) :  
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    s += n  

print ( s )  

ʇʨʠʢʣʘʜ 3.7. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʤʥʦʛʦʯʣʝʥʘ 

ώὼ ὼ ὼ ȢȢȢὼ ὼ ρ 

ʧʨʠ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ὼȢ 

ʈʦʟʚôʷʟʦʢ. ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʩʧʦʩʦʙʠ ʨʦʟʚ`ʷʟʘʥʥʷ. 

ʉʧʦʩʽʙ 1. ʇʦʟʥʘʯʠʤʦ ᾀ ὼȟὯ π. ʊʦʜʽ ʬʨʘʛʤʝʥʪ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 

z = 1 

for i in range ( 1, n + 1) :  

    z *= x 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʩʣʽʜʦʚʥʝ ʦʙʯʠʩʣʝʥʥʷ ʫ ʟʤʽʥʥʽʡ z  ʟʥʘʯʝʥʴ ᾀȟᾀȟȣȟᾀ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

x = int ( input ( " x = " ))  

n = int ( input ( " n = " ))  

 

z = 1 

y = 1 

for i in range ( 1, n + 1) :  

    z *= x  

    y += z  

 

print ( "y(%f) = %f" %( x , y ))  

ʉʧʦʩʽʙ 2. ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʩʭʝʤʦʶ ɻʦʨʥʝʨʘ. ʈʦʟʩʪʘʚʠʚʰʠ ʜʫʞʢʠ ʪʘʢʠʤ 
ʯʠʥʦʤ: 

ώ  ὼ  ὼ  Ễ  ὼ  ὼ  ρ  ȢȢȢὼ  ρ ὼ  ρ ὼ ȢȢȢ ρ ὼ  ρ 

ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

x = int ( input ( " x = " ))  

n = int ( input ( "n = " ))  

 

y = 1 

for i in range ( 1, n + 1) :  

    y = y * x + 1 
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print ( "y(%f) = %f" %( x , y ))  

ʇʨʠʢʣʘʜ 3.8. ʅʝʭʘʡ ʟʘʜʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ ρ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ 
ὥȟȣȟὥ.  ɿʥʘʡʪʠ ÍÁØὥȟȣȟὥ Ȣ 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʜʦʩʠʪʴ ʧʦʤʽʪʠʪʠ, ʱʦ 

άὥὼὥȟὥȟȢȢȢȟὥ άὥὼȢȢȢάὥὼάὥὼὥȟὥ ȟὥ ȟȢȢȢȟὥ Ȣ 

ʅʝʭʘʡ ʫ ʟʤʽʥʥʽʡ a ʤʽʩʪʠʪʴʩʷ ʯʝʨʛʦʚʝ ʯʠʩʣʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʟ 
ʢʣʘʚʽʘʪʫʨʠ. ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʚʽʜʦʤʘ, ʪʦ ʜʣʷ ʾʭʥʴʦʛʦ 

ʟʯʠʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʻʤʦ ʮʠʢʣ ʧʦ ʧʨʦʤʽʞʢʫ ʟʥʘʯʝʥʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ max. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ 

ʤʘʪʠ ʚʠʛʣʷʜ: 

N = int ( input ( " N = " ))  

# ɿʯʠʪʫʻʤʦ 1-ʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

a = float ( input ("ɿʘʜʘʡʪʝ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ = "))  

 

max = a               # ɺʚʘʞʘʻʤʦ, ʱʦ ʚʽʥ ʻ ʥʘʡʙʽʣʴʰʠʤ 

for  i  in  range ( 1, N) : # ʎʠʢʣ ʚʠʢʦʥʘʻʪʴʩʷ ʨʽʚʥʦ N-1 ʨʘʟ 

    a = float ( input ("ʋʚʝʜʽʪʴ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ"))  

    # ʋ ʟʤʽʥʥʫ max ʟʘʧʠʩʫʻʤʦ ʙʽʣʴʰʝ ʟ ʯʠʩʣʝʤ max  ̔

    # ʧʦʪʦʯʥʦʛʦ ʯʣʝʥʘ ʟʯʠʪʘʥʦʛʦ ʟ ʢʣʘʚʽʘʪʫʨʠ 

    max = a if  a > max else  max 

 

print ("ʅʘʡʙʽʣʴʰʠʤ ʻ ʯʠʩʣʦ", max)  

ʇʨʠʢʣʘʜ 3.9. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʬʘʢʪʦʨʽʘʣʘ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲ : ώ ὲȦȦ 
ʈʦʟʚôʷʟʦʢ. ɿʘ ʦʟʥʘʯʝʥʥʷʤ 

ὲȦȦ
ρẗσẗυẗȢȢȢẗὲȟ   ὲ ̎̆̐́̑̎̆ȟ
ςẗτẗφẗȢȢȢẗὲȟ   ὲ ̐́̑̎̆Ȣ

 

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʤʘʻʤʦ ʷʢ ʩʧʽʚʤʥʦʞʥʠʢʠ ʚʩʽ ʯʣʝʥʠ ʩʧʘʜʥʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ 

ʧʨʦʛʨʝʩʽʾ ʟ ʨʽʟʥʠʮʝʶ ς, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʤʽʞ ὲ ʪʘ ρ. ɿʚʽʜʩʠ ʧʨʦʛʨʘʤʘ 

n = int ( input ( "n = " ))  

 

p = 1 

for k in range ( n, 0, - 2) :  

    p = p * k  

 

print ( "%d!! = %d" % ( n, p))  
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ʨʦʟʚ`ʷʟʫʻ ʟʘʜʘʯʫ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ ʥʝʧʘʨʥʦʤʫ ὲ ʦʩʪʘʥʥʽʤ ʟʥʘʯʝʥʥʷʤ k  ʙʫʜʝ 

ρ, ʘ ʧʨʠ ʧʘʨʥʦʤʫ ʙʫʜʝ ς. 

˜̠̆̑̆̑̉̃́̎̎ ̓́ ̠̐̑̏̅̏̃̇̆̎̎ ̨̗̉̋̌̃ 

ɼʣʷ ʧʝʨʝʨʠʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ (ʷʢ while  ʪʘʢ ʽ for ) ʘʙʦ ʽʛʥʦʨʫʚʘʥʥʷ 

ʯʘʩʪʠʥʠ ʪʽʣʘ ʮʠʢʣʫ, ʫ Python ʽʩʥʫʶʪʴ ʜʚʽ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʘʥʜʠ break  ʪʘ 

continue . 

ʆʧʝʨʘʪʦʨ break  ʜʦʩʪʨʦʢʦʚʦ ʧʝʨʝʨʠʚʘʻ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ. ʆʧʝʨʘʪʦʨ 

continue  ʧʦʯʠʥʘʻ ʥʘʩʪʫʧʥʠʡ ʧʨʦʭʽʜ ʮʠʢʣʫ, ʤʠʥʘʶʯʠ ʥʝʚʠʢʦʥʘʥʠʡ ʟʘʣʠʰʦʢ 

ʪʽʣʘ ʮʠʢʣʫ. 

ʇʨʠʢʣʘʜ 3.10. ɿʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ, ʱʦ ʟʘʚʝʨʰʫʻʪʴʩʷ ʯʠʩʣʦʤ 0, 

ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ ʷʢʦʾ ʻ ʧʨʠʥʘʡʤʥʽ ʦʜʥʝ ʜʦʜʘʪʥʝ ʯʠʩʣʦ. ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 
ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʜʦʜʘʪʥʠʭ ʯʠʩʝʣ. 

ʈʦʟʚôʷʟʦʢ. ɿʯʠʪʫʚʘʪʠ ʯʣʝʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʜʝʤʦ ʫ ʮʠʢʣʽ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ 
ʟʯʠʪʘʥʝ ʯʠʩʣʦ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ break  ʜʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ. ʗʢʱʦ ʯʠʩʣʦ ʤʝʥʰʝ ʥʫʣʷ, ʪʦ ʙʫʜʝʤʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ continue , ʱʦʙ ʧʨʦʧʫʩʪʠʪʠ ʮʝ ʯʠʩʣʦ ʽ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʫ 

ʦʙʯʠʩʣʝʥʥʽ ʥʘʡʙʽʣʴʰʦʛʦ. 

max = 0    # ʇʦʪʦʯʥʠʡ ʥʘʡʙʽʣʴʰʠʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

while  True :       # ɿʘʚʝʨʰʝʥʥʷ ʮʠʢʣʫ ʙʫʜʝ ʯʝʨʝʟ break  

    a = float ( input ("ɿʘʜʘʡʪʝ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ"))  

    if  a == 0:    # ʷʢʱʦ ʚʚʝʜʝʥʝ ʯʠʩʣʦ 0, 

        break      # ʟʘʚʝʨʰʫʻʤʦ ʮʠʢʣ 

    elif  a < 0:   # ʷʢʱʦ ʚʚʝʜʝʥʝ ʯʠʩʣʦ < 0, 

        continue   # ʧʝʨʝʭʦʜʠʤʦ ʥʘ ʧʦʯʘʪʦʢ ʮʠʢʣʫ 

    max = a if  a > max else  max 

 

print ("ʅʘʡʙʽʣʴʰʠʤ ʻ ʯʠʩʣʦ", max)  

ɼʦ ʦʧʝʨʘʪʦʨʽʚ ʮʠʢʣʽʚ while  ʪʘ for  ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʧʝʨʘʪʦʨ else . 

ʉʠʥʪʘʢʩʠʩ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮʠʢʣʫ while  ʪʘʢʠʡ 

while  condition :  

    process _iteration  

else :  

    state_else  

a ʜʣʷ ʮʠʢʣʫ for  ʪʘʢʠʡ 

for iterator in collection  
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    process_iteration  

else :  

    state_else  

ʆʧʝʨʘʪʦʨ else  ʧʝʨʝʚʽʨʷʻ ʯʠ ʚʽʜʙʫʚʩʷ ʚʠʭʽʜ ʟ ʮʠʢʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʘ break . ɹʣʦʢ ʽʥʩʪʨʫʢʮʽʡ state _else  ʚʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʫ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠʭʽʜ ʟ ʮʠʢʣʫ ʚʽʜʙʫʚʩʷ ʙʝʟ ʜʦʧʦʤʦʛʠ ʦʧʝʨʘʪʦʨʘ else . 

ʇʨʠʢʣʘʜ 3.11. ɿʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʤʽʩʪʠʪʴʩʷ ʩʝʨʝʜ 

ʥʠʭ ʯʠʩʣʦ ὥ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʟʯʠʪʫʚʘʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʮʠʢʣʦʤ for . 

ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʟʯʠʪʘʥʝ ʯʠʩʣʦ ʜʦʨʽʚʥʶʻ ʟʘʜʘʥʦʤʫ ʯʠʩʣʫ ὥ, ʪʦ ʚʠʚʝʜʝʤʦ ʥʘ 

ʝʢʨʘʥ ʚʽʜʧʦʚʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʧʨʠʧʠʥʠʤʦ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ ʽʥʩʪʨʫʢʮʽʻʶ 
break . ʗʢʱʦ ʯʠʩʣʘ ὥ ʩʝʨʝʜ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝ ʟʥʘʡʜʝʥʦ, ʪʦ ʮʠʢʣ 
ʟʘʚʝʨʰʠʪʴʩʷ ʧʨʠʨʦʜʥʽʤ ʯʠʥʦʤ ʽ ʫ ʙʣʦʮʽ else  ʤʦʞʝʤʦ ʚʠʚʝʩʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʱʦ ʯʠʩʣʘ ὥ ʩʝʨʝʜ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝ ʟʥʘʡʜʝʥʦ. ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ 

N = int ( input ("ɿʘʜʘʡʪʝ ʢʽʣʴʢʽʩʪʴ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ "))  

a = int ( input ("ɿʘʜʘʡʪʝ ʰʫʢʘʥʝ ʯʠʩʣʦ "))  

 

for  i  in  range ( N) :  

    current  = float ( input ("ɿʘʜʘʡʪʝ ʧʦʪʦʯʥʠʡ ʝʣʝʤʝʥʪ " ))  

    if  current  == a:  

        print ("ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʤʽʩʪʠʪʴ ʯʠʩʣʦ ", a)  

        break  

else :  

    print ("ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʥʝ ʤʽʩʪʠʪʴ ʯʠʩʣʦ ", a)  

 

˝̨̆̋̔̑̆̎̓̎ ̨̨̙̠̒̐̃̃̅̎̏̆̎̎ 

˝̆̋̔̑̆̎̓̎̆ ̨̨̙̠̒̐̃̃̅̎̏̆̎̎ ̙̐̆̑̏̄̏ ̠̐̏̑̅̋̔ 

ʅʝʭʘʡ ὥȡὲ π ʜʝʷʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʯʠʩʝʣ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ὥȡὲ π ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʜʘʥʦʶ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚ-
ʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʱʦ ʷʚʥʦ ʟʘʜʘʥʦ ʾʾ ʧʝʨʰʠʡ ʯʣʝʥ ὥ, ʘ ʢʦʞʝʥ 
ʥʘʩʪʫʧʥʠʡ ʯʣʝʥ ὥ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʝʷʢʦʶ ʟʘʣʝʞʥʽʩʪʶ ʯʝʨʝʟ ʾʾ 

ʧʦʧʝʨʝʜʥʽʡ ʯʣʝʥ ὥ , ʪʦʙʪʦ 

ὥ ό

ὥ Ὢὲȟὴȟ ὥ ȟ ὲ ρ 
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ʜʝ ό ʟʘʜʘʥʝ (ʧʦʯʘʪʢʦʚʝ) ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ, ὴ ï ʜʝʷʢʠʡ ʩʪʘʣʠʡ ʧʘʨʘʤʝʪʨ ʘʙʦ 
ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ, Ὢ ï ʬʫʥʢʮʽʷ, ʟʘʜʘʥʘ ʘʥʘʣʽʪʠʯʥʦ ʫ ʚʠʛʣʷʜʽ ʘʨʠʬʤʝʪʠʯʥʦʛʦ 
ʚʠʨʘʟʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʝʨʘʮʽʡ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʦʢʨʝʤʘ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ Python). 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ὲȦȡὲ π. ɰʾ ʤʦʞʥʘ ʟʘʜʘʪʠ 

ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɼʽʡʩʥʦ, ʚʨʘʭʦʚʫʶʯʠ 
ʦʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʘʣʫ ʦʪʨʠʤʘʻʤʦ 

ὥ ρ
ὥ ὲὥ ȟ ὲ ρ

 

ʄʘʶʯʠ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʷʢʠʡ ʟʘʚʛʦʜʥʦ ʯʣʝʥ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ὥ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʨʝʢʫʨʝʥʪʥʽ ʬʦʨʤʫʣʠ, ʧʦʩʣʽʜʦʚʥʦ ʚʽʜ ʧʝʨʰʦʛʦ ʯʣʝʥʘ ʦʪʨʠʤʘʻʤʦ 

ὥ ρ 
ὥ ρϽὥ ρϽρ ρ 
ὥ ςϽὥ ςϽρ ς 
ὥ σϽὥ σϽς φ 
ὥ τϽὥ τϽφ ςτ 
ὥ υϽὥ υϽςτ ρςπ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʟʥʘʯʥʦ ʟʨʫʯʥʽʰʘ, ʥʽʞ ʟʘʜʘʥʘ ʫ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ. ɼʣʷ 
ʦʙʯʠʩʣʝʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʟʘʜʘʥʠʭ ʨʝʢʫʨʝʥʪʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʢʣʠ. 
ʅʝʭʘʡ ʧʦʩʣʽʜʦʚʥʽʩʪʴ Á ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὥ ό

ὥ Ὢὲȟὴȟ ὥ ȟ ὲ ρ 

ʊʦʜʽ, ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ 

a = u 

for n in range ( 1, N +1) :  

    a = f ( n, p, a)  

ʫ ʟʤʽʥʥʽʡ a ʙʫʜʝ ʤʽʩʪʠʪʠʩʷ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ὥ  ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʇʨʠʢʣʘʜ 3.12. ɼʣʷ ʚʚʝʜʝʥʦʛʦ ʟ ʢʣʘʚʽʘʪʫʨʠ ʟʥʘʯʝʥʥʷ ὔ ʦʙʯʠʩʣʠʪʠ ὔȦ 

ʈʦʟʚôʷʟʦʢ. ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ὲȦ ʤʦʞʝ ʙʫʪʠ 
ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὥ ρ
ὥ ὲὥ ȟ ὲ ρ
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ʊʦʜʽ, ʟʛʽʜʥʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʦʪʨʠʤʘʻʤʦ 

N = int ( input ( "N = " ))  

a = 1                      # a = u  

for n in range ( 1, N+1) :  

    a = n * a              # a = f(n, p, a)  

print ( "%d! = %d" % ( N, a)) # ʚʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪ 

ʇʨʠʢʣʘʜ 3.13. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ὥ
ὼ

ὲȦ
ȟ ὲ πȢ 

ʈʦʟʚôʷʟʦʢ. ʉʢʣʘʜʝʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʢʦʞʝʥ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʻ ʜʦʙʫʪʢʦʤ ʯʠʩʝʣ. ɺʨʘʭʦʚʫʶʯʠ 

ʮʝ, ʦʙʯʠʩʣʠʤʦ ʯʘʩʪʢʫ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɼʣʷ ὲ ρ ʦʪʨʠʤʘʻʤʦ 

ὥ

ὥ

ὼ

ὲȦ
Ͻ
ὲ ρȦ

ὼ

ὼ

ὲ
 

ɿʚʽʜʢʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ὲ ρ 

ὥ
ὼ

ὲ
ὥ  

ʆʪʞʝ ʤʠ ʦʪʨʠʤʘʣʠ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʨʝʢʫʨʝʥʪʥʫ ʬʦʨʤʫʣʫ, ʫ ʷʢʽʡ ʢʦʞʝʥ 

ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʣʷ ʚʩʽʭ ὲ ρ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʧʝʨʝʜʥʽʡ ʯʣʝʥ ὥ . 

ʑʦʙ ʟʘʜʘʪʠ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʟʘʣʠʰʠʣʦʩʷ ʟʘʜʘʪʠ ʧʝʨʰʠʡ ʯʣʝʥ ὥ. 

ɼʣʷ ʮʴʦʛʦ ʧʨʦʩʪʦ ʧʽʜʩʪʘʚʠʤʦ 0 ʫ ʚʠʭʽʜʥʫ ʬʦʨʤʫʣʫ 

ὥ
ὼ

πȦ
ρȢ 

ʆʪʞʝ ʦʩʪʘʪʦʯʥʦ ʦʪʨʠʤʘʻʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ὥ ρ

ὥ
ὼ

ὲ
ὥ ȟ ὲ ρ

 

ʊʦʜʽ, ʟʛʽʜʥʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

N = int ( input ( "N = " ))  

x = float ( input ( "x = " ))  

a = 1 

for n in range ( 1, N+1) :  

    a = x / n * a        # ʤʦʞʥʘ ʪʘʢ: a * = x / n 

print  ( " a = " , a)        # ʚʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪ 
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ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʫʤʝʨʘʮʽʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʥʢʦʣʠ ʧʦʯʠʥʘʻʪʴʩʷ ʥʝ ʟ π, ʘ 
ʟ ʜʝʷʢʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ά, ʪʦʙʪʦ ὥȡὲ Í. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 
ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ 

ὥ όȟ
ὥ Ὢὲȟὴȟὥ ȟὲ ά ρȢ 

ʊʦʜʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ὥ, ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ ʥʘʚʝʜʝʥʠʡ ʚʠʱʝ ʘʣʛʦʨʠʪʤ 

ʥʘ ʪʘʢʠʡ 

a = u  

for n in range ( m + 1, N +1) :  

    a = f ( n, p, a)  

ʷʢʠʡ, ʦʪʨʠʤʘʥʠʡ ʟʘʤʽʥʦʶ ʩʪʘʨʪʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʽʥʩʪʨʫʢʮʽʾ range  ʥʘ ʟʥʘʯʝʥʥʷ 

m + 1. 

ʇʨʠʢʣʘʜ 3.14. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ: 

Ὓ ρ
ρ

ς

ρ

σ
Ễ

ρ

ὲ
Ȣ 

ʈʦʟʚôʷʟʦʢ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʘʜʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʻ ʩʝʥʩ ʪʽʣʴʢʠ ʜʣʷ ὲ ρ. 
ʉʢʣʘʜʝʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʇʦʤʽʯʘʻʤʦ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 
ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢʣʘʜʫ, ʢʦʞʝʥ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ ʻ ʩʫʤʦʶ ʝʣʝʤʝʥʪʽʚ 

ʚʠʛʣʷʜʫ ρὯϳ, ʜʝ Ë ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ρ ʜʦ Î. ʆʪʞʝ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʥʘʡʜʝʤʦ ʨʽʟʥʠʮʶ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ. ɼʣʷ 
ὲ ς 

Ὓ Ὓ ρὲϳ  

ʇʽʜʩʪʘʚʣʷʶʯʠ ʫ ʚʠʭʽʜʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ὲ ρ, ʦʪʨʠʤʘʻʤʦ Ὓ ρ. ʆʪʞʝ, 

ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

Ὓ ρ

Ὓ Ὓ
ρ

ὲ
ȟ ὲ ς

 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢʣʘʜʫ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʫʤʝʨʘʮʽʷ ʯʣʝʥʽʚ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 1, ʘ ʥʝ ʟ ʥʫʣʷ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ. 

N = int ( input ( "N = " ))  

S = 1 

for n in range ( 2, N + 1) :  

    S += 1 / n  

print ( "S = " , S)  

ʇʨʠʢʣʘʜ 3.15. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ 
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Ὓ ς Ὥȟ ὲ ρȢ 

ʈʦʟʚôʷʟʦʢ. ʉʢʣʘʜʝʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
ʇʽʜʩʪʘʚʣʷʶʯʠ ὲ ρ, ʦʪʨʠʤʘʻʤʦ Ὓ ρȢ ʑʦʙ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 
ʯʣʝʥʘ, ʨʦʟʢʨʠʻʤʦ ʩʫʤʫ ʜʣʷ ὲ ς 

Ὓ ς
ρ

ς

ς

ς
ȢȢȢ

ὲ ρ

ς

ὲ

ς
 

ςẗς
ρ

ς

ς

ς
ȢȢȢ

ὲ ρ

ς

ὲ

ς
 

ςẗς
ρ

ς

ς

ς
ȢȢȢ

ὲ ρ

ς
ςẗς

ὲ

ς
ςẗὛ ὲ 

ʆʪʞʝ, ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

Ὓ ρȟ

Ὓ ςẗὛ ὲȟ ὲ ςȢ
 

ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʛʨʘʤʘ 

N = int ( input ( "N = " ))  

S = 1 

for n in range ( 2, N + 1) :  

    S = 2 * S + n ** 2 

print ( "S = " , S)  

˝̨̆̋̔̑̆̎̓̎ ̨̨̙̠̒̐̃̃̅̎̏̆̎̎ ̙̖̒̓́̑̉ ̨̠̐̏̑̅̋̃ 

ʅʝʭʘʡ ὥȡὲ π ʜʝʷʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ά ï ʜʝʷʢʝ ʥʘʪʫʨʘʣʴʥʝ 

ʯʠʩʣʦ ʙʽʣʴʰʝ ʟʘ ʦʜʠʥʠʮʶ. 
ʊʦʜʽ 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ὥȡὲ π ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʜʘʥʦʶ ʨʝʢʫʨʝʥʪʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ □-ʛʦ ʧʦʨʷʜʢʫ, ʷʢʱʦ 

ὥ όȟ ὥ ὺȟȣȟὥ ύȟ

ὥ Ὢὲȟὴȟ ὥ ȟȣȟὥ ȟȟ ὲ ά 

ʜʝ όȟὺȟȣȟύ ï ʟʘʜʘʥʽ ʯʠʩʣʦʚʽ ʩʪʘʣʽ, p ï ʜʝʷʢʠʡ ʩʪʘʣʠʡ ʧʘʨʘʤʝʪʨ ʘʙʦ ʥʘʙʽʨ 

ʧʘʨʘʤʝʪʨʽʚ, Ὢ ï ʬʫʥʢʮʽʷ, ʟʘʜʘʥʘ ʘʥʘʣʽʪʠʯʥʦ ʫ ʚʠʛʣʷʜʽ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʚʠʨʘʟʫ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʝʨʘʮʽʡ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 2-ʛʦ ʧʦʨʷʜʢʫ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ. ʇʝʨʰʽ ʜʚʘ 
ʯʣʝʥʠ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʨʽʚʥʶʶʪʴ ʦʜʠʥʠʮʽ, ʘ ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʯʣʝʥ ʻ ʩʫʤʦʶ 
ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ 

Ὂ ρȟ Ὂ ρ
Ὂ Ὂ Ὂ ȟ ὲ ς

 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʤʘʶʯʠ 
ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʷʢʠʡ ʟʘʚʛʦʜʥʦ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

Ὂ ρȟ Ὂ ρ 
Ὂ Ὂ Ὂ ρ ρ ς 
Ὂ Ὂ Ὂ ς ρ σ 
Ὂ Ὂ Ὂ σ ς υ 
Ὂ Ὂ Ὂ υ σ ψ 
Ὂ Ὂ Ὂ υ σ ρσ 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʥʰʠʡ ʧʽʜʭʽʜ ʥʽʞ ʜʣʷ 
ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. 
ɸʣʛʦʨʠʪʤ ʥʘʚʝʜʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 3-ʛʦ ʧʦʨʷʜʢʫ. ʅʝʭʘʡ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὥ όȟ ὥ ὺȟὥ ύȟ

ὥ Ὢὲȟὴȟ ὥ ȟȟὥ ȟὥ ȟȟ ὲ σ 

ʊʦʜʽ, ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ 

a3 = u  # a3 -  ʟʤʽʥʥʘ ʜʣʷ (n- 3) -ʛʦ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

a2 = v  # a2 -  ʟʤʽʥʥʘ ʜʣʷ (n- 2) -ʛʦ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

a1 = w  # a1 -  ʟʤʽʥʥʘ ʜʣʷ (n- 1) -ʛʦ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

for n in range ( 3, N + 1) :  

    # ʆʙʯʠʩʣʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʯʣʝʥʫ 

    a = f ( n, p, a1, a2, a3)       

    # ɿʤʽʱʝʥʥʷ ʟʤʽʥʥʠʭ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʽʪʝʨʘʮʽʡ 

    a3 = a2 

    a2 = a3 

    a1 = a 

ʫ ʟʤʽʥʥʠʭ a ʽ a1 ʙʫʜʝ ʤʽʩʪʠʪʠʩʷ ὥ, ʫ ʟʤʽʥʥʽʡ a2 ï ὥ  , ʘ ʚ ʟʤʽʥʥʽʡ a3 ï ὥ . 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʥʝ ʧʦʪʨʽʙʥʦ ʞʦʜʥʠʭ 
ʜʦʜʘʪʢʦʚʠʭ ʟʤʽʥʥʠʭ ï ʣʠʰʝ ʟʤʽʥʥʘ ʫ ʷʢʽʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʦʪʦʯʥʠʡ ʯʣʝʥ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɼʣʷ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʩʪʘʨʰʠʭ ʧʦʨʷʜʢʽʚ, ʢʨʽʤ ʟʤʽʥʥʦʾ, 
ʫ ʷʢʽʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʦʪʦʯʥʠʭ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʱʝ ʜʦʜʘʪʢʦʚʽ 
ʟʤʽʥʥʽ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʧʦʨʷʜʢʫ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 



Ä3 ʎʠʢʣʽʯʥʽ ʧʨʦʛʨʘʤʠ 

61 

ʇʨʠʢʣʘʜ 3.16. ɿʥʘʡʪʠ ὔ-ʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʽ 

ʈʦʟʚôʷʟʦʢ. ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ  ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ  Ὂ 

ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ  

Ὂ ρȟ Ὂ ρ
Ὂ Ὂ Ὂ ȟ ὲ ς

 

ʆʩʢʽʣʴʢʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʌʽʙʦʥʘʯʯʽ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʨʫʛʦʛʦ 
ʧʦʨʷʜʢʫ, ʪʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʾʾ ʯʣʝʥʽʚ, ʥʝʦʙʭʽʜʥʦ ʪʨʠ 
ʟʤʽʥʥʠʭ. ʄʦʜʠʬʽʢʫʚʘʚʰʠ ʥʘʚʝʜʝʥʠʡ ʚʠʱʝ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 
ʚʽʜʧʦʚʽʜʥʦʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʥʘ ʚʠʧʘʜʦʢ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, 
ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

N = int ( input ( "N = " ))  

F2 = 1 

F1 = 1 

for n in range ( 2, N + 1) :  

    F = F1 + F2  

    F2 = F1  

    F1 = F  

print ( "F = " , F)  

ʇʨʠʢʣʘʜ 3.17. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʧʦʨʷʜʢʫ ὲȡ 

Ὀ

υ σ π π ȢȢȢπ π
ς υ σ π ȢȢȢπ π
π ς υ σ ȢȢȢπ π
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π π ȢȢȢς υ

Ȣ 

ʈʦʟʚôʷʟʦʢ. ʃʝʛʢʦ ʦʙʯʠʩʣʠʪʠ, ʱʦ 

Ὀ υȠ

Ὀ
υ σ
ς υ

ρωȢ
 

ʈʦʟʢʣʘʜʘʶʯʠ ʜʣʷ ʚʩʽʭ ὲ σ ʚʠʟʥʘʯʥʠʢ Ὀ  ʧʦ ʧʝʨʰʦʤʫ ʨʷʜʢʫ ʦʪʨʠʤʘʻʤʦ 

ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

Ὀ υὈ φὈ ȟὲ σȢ 

ʊʦʜʽ, ʟʛʽʜʥʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʧʨʦʛʨʘʤʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ὔ-ʛʦ 

ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὀ  ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

N = int ( input ( " N = " ))  

D2 = 5   # 1 -ʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
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D1 = 19  # 2 -ʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

for n in range ( 3, N + 1) :  

    D = 5 * D1 -  6 * D2  

    D2 = D1  

    D1 = D  

print ( " D_%d = %d"  % ( N,  D1) )  

˞̉̒̓̆̍̉ ̖̑̆̋̔̑̆̎̓̎̉ ̨̨̙̝̒̐̃̃̅̎̏̆̎ 

ɺʠʱʝʥʘʚʝʜʝʥʘ ʪʝʦʨʽʷ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʣʝʛʢʦ ʫʟʘʛʘʣʴʥʶʻʪʴʩʷ ʥʘ 
ʩʠʩʪʝʤʠ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʷʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʫ 
ʦʟʥʘʯʝʥʥʷʭ ʚʠʱʝ ʻ ʚʝʢʪʦʨʥʠʤʠ. 
ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʠ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʥʘ ʧʨʠʢʣʘʜʘʭ 

ʇʨʠʢʣʘʜ 3.18. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ὔ-ʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ 

Ὓ
ὼ

ὭȦ
ȟ ȟ ὲ πȢ 

ʈʦʟʚôʷʟʦʢ. ʈʦʟʢʨʠʚʘʶʯʠ ʩʫʤʫ ʧʦʙʘʯʠʤʦ, ʱʦ ʜʣʷ ʚʩʽʭ ὲ ρ 

Ὓ ρ
ὼ

ρȦ

ὼ

ςȦ
Ễ

ὼ

ὲ ρȦ

ὼ

ὲȦ
Ὓ

ὼ

ὲȦ
 

ʆʪʞʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ Ὓ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

Ὓ ρȟ

Ὓ Ὓ
ὼ

ὲȦ
ȟ ὲ ρ

 

ʇʦʟʥʘʯʠʤʦ 

ὥȡ
ὼ

ὲȦ
ȟ ὲ πȢ 

ʋ ʧʨʠʢʣʘʜʽ 3.13 ʜʣʷ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʢʫʨʝʥʪʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʊʦʜʽ ʜʣʷ ʚʠʭʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ ʩʠʩʪʝʤʘ ʨʝʢʫʨʝʥʪʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

Ὓ ρȟ ὥ ρ

ὥ
ὼ

ὲ
ὥ ȟ ὲ ρȟ

Ὓ Ὓ ὥȟ ὲ ρȢ

 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ὔ-ʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ 
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N = int ( input ( "N = " ))  

x = float ( input ( "x = " ))  

a = 1 

S = 1 

for n in range ( 1, N+1) :  

    a = x / n * a  

    S = S + a  

print ( "S = " , S)  

ʇʨʠʢʣʘʜ 3.19. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ 

Ὓ ὥὦ  

ʈʦʟʚôʷʟʦʢ. ʈʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʝʤʦ ʧʦʙʫʜʫʚʘʪʠ ʜʚʦʤʘ 
ʩʧʦʩʦʙʘʤʠ. 
ʉʧʦʩʽʙ 1. ʆʯʝʚʠʜʥʦ, ʱʦ Ὓ ρȢ ʈʦʟʢʨʠʚʘʶʯʠ ʩʫʤʫ ʽ ʛʨʫʧʫʶʯʠ ʜʦʜʘʥʢʠ 

ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʨʠʢʣʘʜʫ 3.15, ʦʪʨʠʤʘʻʤʦ 

Ὓ ρȟ

Ὓ ὦẗὛ ὥȟ ὲ ρȢ
 

ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ ὼ ὥ. ɿʘʧʠʰʝʤʦ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὼȡὲ π 
ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

ὼ ρȟ
ὼ ὥẗὼ ȟ          ὲ ρȢ

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

Ὓ ὼ ρȟ
ὼ ὥẗὼ ȟ             ὲ ρ
Ὓ ὦẗὛ ὼȟ

Ȣ 

ʉʧʦʩʽʙ 2. ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ Ὓ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ 

Ὓ
ὥ ὦ

ὥ ὦ
ȟ ὲ ρ 

ʊʦʜʽ ʩʠʩʪʝʤʘ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

ừ
Ử
Ừ

Ử
ứ
ὼ ὥȟώ ὦȟ
ὼ ὥẗὼ ȟ
ώ ὦẗώ ȟ             ὲ ρȢ

Ὓ
ὼ ώ

ὥ ὦ
ȟ

 



Python ʫ ʧʨʠʢʣʘʜʘʭ ʽ ʟʘʜʘʯʘʭ 

64 

ʇʨʦʛʨʘʤʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ὔ-ʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ, ʟʘʜʘʥʦʛʦ 

ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʢʦʪʨʝ ʦʪʨʠʤʘʥʦ ʧʝʨʰʠʤ ʩʧʦʩʦʙʦʤ, ʤʘʻ ʚʠʛʣʷʜ: 

N = int ( input ( "N = " ))  

a = float ( input ( "a = " ))  

b = float ( input ( "b = " ))  

 

S = x = 1 

for n in range ( 1, N + 1) :  

    x = a * x  

    S = b * S + x  

 

print ( S)  

ʇʨʠʢʣʘʜ 3.20. ʆʙʯʠʩʣʠʪʠ ʩʫʤʫ, ʟʘʜʘʥʫ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

Ὓ
ὥ

ς
ȟ 

ʜʝ ὥ  ὥ ὥ ρȟ ὥ ὥ ὥ ȟ Ὧ τȢ 

ʈʦʟʚôʷʟʦʢ. ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. ɺʚʝʜʝʤʦ ʜʦʧʦʤʽʞʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὦ
ςȟὯ π, ʜʣʷ ʷʢʦʾ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ ὦ ρȟὦ
ςὦ ȟὯ ρȢ 
ʊʦʜʽ, ʧʦʻʜʥʫʶʯʠ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʯʣʝʥʽʚ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʟʘʜʘʥʠʭ ʨʝʢʫʨʝʥʪʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʧʝʨʰʦʛʦ ʽ ʪʨʝʪʴʦʛʦ 
ʧʦʨʷʜʢʽʚ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

N = int ( input ( "N = " ))  

a1 = a2 = a3 = 1  # ʆʜʥʦʯʘʩʥʘ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʢʽʣʴʢʦʭ 

                  # ʟʤʽʥʥʠʭ ʦʜʥʠʤ ʟʥʘʯʝʥʥʷʤ 

b = 1 

S = 1 / 2 

# ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʰʠʭ ʪʨʴʦʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ S 

for k in range ( 1, min ( 4, N + 1)) :  

    b = 2 * b  

    S = S + 1 / b  

for n in range ( 4, N + 1) :  

    b = 2 * b  

    a = a1 + a3  

    S = S + a / b  

    a3 = a2  

    a2 = a1  

    a1 = a  
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print ( S)  

ʇʨʠʢʣʘʜ 3.21. ʆʙʯʠʩʣʠʪʠ ʩʫʤʫ, ʟʘʜʘʥʫ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

Ὓ
ὥ

ρ ὦ
ȟ 

ʜʝ 

ὥ ρȟ
ὥ ὥ ὦ ȟ

   
ὦ ρȟ
ὦ ὥ ὦ ȟ

Ὧ ρȢ 

ʈʦʟʚôʷʟʦʢ. ʇʦʩʣʽʜʦʚʥʦʩʪʽ ὥ  ʽ ὦ  ʟʘʜʘʥʽ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʧʨʦʪʝ ʟʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʨʝʩʥʘ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʧʦ ʦʜʥʽʡ 
ʜʦʧʦʤʽʞʥʽʡ ʟʤʽʥʥʽʡ ʜʣʷ ʢʦʞʥʦʾ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 
ʊʦʜʽ, ʧʨʦʛʨʘʤʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥ ̫ὔ-ʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ: 

N = int ( input ( "N = " ))  

 

S = 0.5  

a = 1 

b = 1 

for n in range ( 1, N+1) :  

    a_k = a * b  # ʜʦʧʦʤʽʞʥʘ ʟʤʽʥʥʘ ʜʣʷ a_k 

    b_k = a + b  # ʜʦʧʦʤʽʞʥʘ ʟʤʽʥʥʘ ʜʣʷ b_k 

    a = a_k  

    b = b_k  

    S = S + a / ( 1 + b )  

 

print ( S)  

ʇʨʠʢʣʘʜ 3.22. ʆʙʯʠʩʣʠʪʠ ʜʦʙʫʪʦʢ, ʟʘʜʘʥʠʡ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὖ
ὥ

σ
ȟ 

ʜʝ ὥ  ὥ ρȟὥ σȟ ὥ ὥ ȟ Ὧ σȢ 

ʈʦʟʚ'ʷʟʦʢ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ὥ  ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. ʊʦʜʽ ʜʦʙʫʪʦʢ ὖ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʨʝʥʪʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ὖ ρȾωȟ
ὖ ὖ ẗὥȾᾀȟ Ὧ σȟ
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ʜʝ ᾀ ï k-ʡ ʩʪʝʧʽʥʴ ʯʠʩʣʘ σ, ʚʠʟʥʘʯʝʥʠʡ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ  

ᾀ ωȟ
ᾀ σᾀ ȟ Ὧ σȢ

 

ʇʝʨʝʜʙʘʯʠʚʰʠ ʟʤʽʥʥʫ t  ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὸ

ς ȡὯ σ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

N = int ( input ( "N = " ))  

 

P = 1.0 / 9.0  

z = 9 

t = 2 

a2 = a3 = 1 

a1 = 3 

for n in range ( 3, N + 1) :  

    z = z * 3 

    t = t * 2 

    a = a3  + a2 / t  

    a3 = a2  

    a2 = a1  

    a1 = a  

    P = P * a / z  

 

print ( P)  

ˏ̨̙̠̅̔̋́̎̎ ̨̘̌̆̎̃ ̨̨̐̏̒̌̅̏̃̎̏̒̓ȟ ̏̚ ̝̠̟̝̈́̅̏̃̏̌̎̓ ̔̍̏̃̔ 

ɼʦʩʽ ʤʠ ʙʫʜʫʚʘʣʠ ʧʨʦʛʨʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴ ʟʥʘʯʝʥʥʷ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘ 
ʡʦʛʦ ʥʦʤʝʨʦʤ. ʇʨʦʪʝ, ʯʘʩʪʦ ʧʦʩʪʘʻ ʟʘʜʘʯʘ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʥʘʡʧʝʨʰʠʡ 
ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʚʥʫ ʫʤʦʚʫ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʮʠʢʣ for  ʧʦ 

ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ ʟʘʤʽʥʷʻʪʴʩʷ ʮʠʢʣʦʤ ʟ ʫʤʦʚʦʶ while . ʋʤʦʚʘ ʫ ʮʴʦʤʫ ʮʠʢʣʽ ʻ 

ʟʘʧʝʨʝʯʝʥʥʷʤ ʜʦ ʫʤʦʚʠ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʧʨʠʧʠʥʠʪʠ ʦʙʯʠʩʣʝʥʥʷ 
ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ 

ʇʨʠʢʣʘʜ 3.23. ɼʣʷ ʜʦʚʽʣʴʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ὔ ς ʟʥʘʡʪʠ ʥʘʡʤʝʥʰʝ ʯʠʩʣʦ 

ʚʠʛʣʷʜʫ σ, ʜʝ Ὧ ï ʥʘʪʫʨʘʣʴʥʝ, ʪʘʢʝ, ʱʦ σ ὔ. 

ʈʦʟʚôʷʟʦʢ. ʈʦʟʛʣʷʥʝʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ σȟὯ π. ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʾʾ 
ʤʦʞʥʘ ʟʘʜʘʪʠ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ὥ ρȟ
ὥ σὥ ȟ Ὧ ρȢ

 



Ä3 ʎʠʢʣʽʯʥʽ ʧʨʦʛʨʘʤʠ 

67 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ʩʪʨʦʛʦ ʟʨʦʩʪʘʶʯʘ, ʱʦʙ ʚʠʢʦʥʘʪʠ 

ʟʘʚʜʘʥʥʷ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʶʚʘʪʠ ʯʣʝʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʚ ʮʠʢʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʜʦʢʠ ʥʝ ʟʥʘʡʜʝʤʦ 
ʧʝʨʰʠʡ ʪʘʢʠʡ, ʱʦ ὥ ὔ. ɺʽʜʧʦʚʽʜʥʦ ʫʤʦʚʘ ʫ ʮʠʢʣʽ, ʙʫʜʝ ʟʘʧʝʨʝʯʝʥʥʷʤ ʜʦ 
ὥ ὔ, ʪʦʙʪʦ ὥ ὔ. ɼʘʣʽ ʦʯʝʚʠʜʥʠʤ ʯʠʥʦʤ ʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

N = int ( input ( " N = " ))  

 

a = 1 

while a < N:  

    a = a * 3 

 

print ( a)  

ʇʨʠʢʣʘʜ 3.24. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὼ ρȟ ὼ πȟ ὼ ρȟ
ὼ ὼ ςὼ ὼ ȟ ὲ σȢ

 

ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʯʣʝʥʘ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʨʘʟʦʤ ʟ ʡʦʛʦ ʥʦʤʝʨʦʤ, ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʠʩʣʦ ὥ. 

ʈʦʟʚôʷʟʦʢ. ɿʘʧʠʰʝʤʦ ʢʽʣʴʢʘ ʧʝʨʰʠʭ ʯʣʝʥʽʚ ʟʘʜʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ρȟπȟρȟςȟτȟωȟρωȟτρȟψψ 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʮʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʻ ʟʨʦʩʪʘʶʯʦʶ. ʊʦʜʽ, ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰʠʡ ʯʣʝʥ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘʜʘʥʝ ʯʠʩʣʦ  ὥ, 
ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʶʚʘʪʠ ʯʣʝʥʠ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʜʦʢʠ ʥʝ ʟʥʘʡʜʝʤʦ ʧʝʨʰʠʡ 
ʪʘʢʠʡ ʯʣʝʥ, ʱʦ ʙʫʜʝ ʙʽʣʴʰʠʤ ʟʘ ʟʘʜʘʥʝ ʯʠʩʣʦ ὥ. ʊʦʜʽ, ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 
ʚʠʤʘʛʘʻʪʴʩʷ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ï ʝʣʝʤʝʥʪ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʫʻ ʟʥʘʡʜʝʥʦʤʫ. 
ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ὥ σπ, ʪʦ ʧʝʨʰʠʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʙʽʣʴʰʠʡ ʟʘ ʯʠʩʣʦ 

σπ ʻ τρ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʰʫʢʘʥʠʡ ʟʛʽʜʥʦ ʟ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ï ʪʦʡ 

ʷʢʠʡ ʡʦʤʫ ʧʝʨʝʜʫʻ, ʪʦʙʪʦ  ρω. 
ʅʝʭʘʡ x, x1, x2, x3 ï ʟʤʽʥʥʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʛʽʜʥʦ ʜʦ 

ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʜʘʥʦʾ ʚʠʱʝʥʘʚʝʜʝʥʠʤ 
ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʪʦʜʽ ʫ ʟʤʽʥʥʠʭ 

x, x1 ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʧʦʪʦʯʥʽ ʯʣʝʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὼȢ ʊʦʜʽ, ʫʤʦʚʘ ʮʠʢʣʫ 

ʙʫʜʝ x1 <= a. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʧʨʦʛʨʘʤʫ 

a = int ( input ( " a = " ))  

x3 = 1 

x2 = 0 

x1 = 1 

n = 2            # ʅʦʤʝʨ ʧʦʪʦʯʥʦʛʦ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
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while  x1 <= a:    # ʇʦʢʠ ʧʦʪʦʯʥʠʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

    n += 1 

    x = x1 + 2 * x2 + x3  

    x3 = x2  

    x2 = x1  

    x1 = x  

 

print ( "x(%d) = %d <= %d = a" % ( n -  1 , x2 , a))  

ʅʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʯʠʩʣʘ ὥ σπ. 

a = 30 

x(6) = 19 <= 30 = a 

˚̨́̂̌̉̇̆̎ ̘̠̏̂̉̒̌̆̎̎ ̗̝̄̑́̎̉ ̨̐̏̒̌̅̏̃̎̏̒̓̆̊ 

ʆʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʧʨʠʟʥʘʯʝʥʴ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʮʝ ʘʧʘʨʘʪ ʜʣʷ 
ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʛʨʘʥʠʮʴ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʘ ʟʥʘʯʝʥʴ ʘʥʘʣʽʪʠʯʥʠʭ 
ʬʫʥʢʮʽʡ. 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ώȡὲ π, ʪʘʢʘ, ʱʦ ώᴼώȟὲᴼЊȢ 

ʇʽʜ ʥʘʙʣʠʞʝʥʠʤ ʟ ʪʦʯʥʽʩʪʶ ʀ ʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ώ ʙʫʜʝʤʦ 
ʨʦʟʫʤʽʪʠ ʪʘʢʠʡ ʯʣʝʥ ώ  ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ȿώ ώ ȿ ʀ 

ɺʠʱʝʥʘʚʝʜʝʥʝ ʦʟʥʘʯʝʥʥʷ ʥʝ ʻ ʩʪʨʦʛʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ. ʋ 
ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʛʨʘʥʠʮʴ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʘ ʟʥʘʯʝʥʴ ʘʣʛʝʙʨʘʾʯʥʠʭ ʬʫʥʢʮʽʡ ʧʝʨʝʙʫʚʘʻ ʧʦʟʘ ʤʝʞʘʤʠ 
ʮʴʦʛʦ ʧʦʩʽʙʥʠʢʘ ʽ ʚʠʤʘʛʘʻ ʚʽʜ ʯʠʪʘʯʘ ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ ʟ ʪʝʦʨʽʾ ʯʠʩʝʣʴʥʠʭ 
ʤʝʪʦʜʽʚ [17]. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ ʦʟʥʘʯʝʥʥʷʤ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ 
ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʶʚʘʪʠ ʝʣʝʤʝʥʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʢʠ 
ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

ȿώ ώ ȿ ‐ 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʧʨʠʢʣʘʜʘʭ. 

ʇʨʠʢʣʘʜ 3.25. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʟʦʣʦʪʦʛʦ 

ʧʝʨʝʪʠʥʫ ὧ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ: 

ʘ) ʛʨʘʥʠʮʶ 
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  ὰὭά
ᴼ

Ὂ

Ὂ
 

ʜʝ Ὂ ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ; 

ʙ) ʣʘʥʮʶʛʦʚʠʡ ʜʨʽʙ 

  ρ
ρ

ρ
ρ
ρ Ệ

Ȣ 

ʈʦʟʚ'ʷʟʦʢ. ɿʦʣʦʪʠʡ ʧʝʨʝʪʠʥ ʮʝ ʯʠʩʣʦ 

  ρȟφρψπσσωψψχȢȢ 

ʷʢʝ ʤʘʻ ʙʘʛʘʪʦ ʫʥʽʢʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʥʝ ʣʠʰʝ ʤʘʪʝʤʘʪʠʯʥʠʭ. ʎʝ 
ʯʠʩʣʦ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʷʢ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ 
(ʥʘʧʨʠʢʣʘʜ, ʫ ʤʠʩʪʝʮʪʚʽ, ʘʨʭʽʪʝʢʪʫʨʽ, ʢʫʣʴʪʫʨʽ) ʪʘʢ ʽ ʫ ʦʪʦʯʫʶʯʦʤʫ ʥʘʩ ʩʚʽʪʽ, 
ʟʦʢʨʝʤʘ ʬʽʟʠʮʽ, ʙʽʦʣʦʛʽʾ ʪʦʱʦ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʪʦʤʫ, ʱʦ ʥʘʰ 
ʘʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʧʨʘʚʠʣʴʥʦ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʦʣʦʪʦʛʦ 
ʧʝʨʝʪʠʥʫ, ʘ ʩʘʤʝ: 

  ρ
ρ

 
Ȣ 

ʘ) ʈʦʟʛʣʷʥʝʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ  

 
Ὂ

Ὂ
ȟὲ ρȢ 

ɿʥʘʡʜʝʤʦ ʨʝʢʫʨʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ὧ. ʆʯʝʚʠʜʥʦ, ʱʦ ὧ ρ, ʜʘʣʽ ʜʣʷ 

ὲ ς ʦʪʨʠʤʘʻʤʦ 

 
Ὂ

Ὂ

Ὂ Ὂ

Ὂ
ρ

ρ

Ὂ
Ὂ

ρ
ρ

 
 Ȣ 

ʙ) ʈʦʟʛʣʷʥʝʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

  ρ
ρ

ρ
ρ

ρ Ệ
ρ
ρ

ȟ 

ʱʦ ʤʽʩʪʠʪʴ ὲ ρ ʨʠʩʢʫ ʜʨʦʙʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʢʫʨʝʥʪʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʪʘʢʠʤ ʞʝ, ʷʢ ʫ ʧʫʥʢʪʽ ʘ). 

ʅʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʥʘʙʣʠʞʝʥʝ ʟ ʪʦʯʥʽʩʪʶ ‐ ʟʥʘʯʝʥʥʷ 
ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɮ . ɺʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ current  ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʧʦʪʦʯʥʦʛʦ ʯʣʝʥʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ɮ  ʽ ʟʤʽʥʥʫ prev , ʫ ʷʢʽʡ ʙʫʜʝʤʦ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ 

ʧʦʧʝʨʝʜʥʽʡ ʯʣʝʥ ɮ  ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
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ʊʦʜʽ ʧʨʦʛʨʘʤʘ ʤʘʻ ʚʠʛʣʷʜ 

eps  = 0.0000000001  # ʪʦʯʥʽʩʪʴ 

prev  = 0    # ʧʦʧʝʨʝʜʥʽʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

current  = 1 # ʧʦʪʦʯʥʠʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

 

while abs ( current -  prev ) >= eps:  

    prev = current  

    current = 1 + 1 / current  

 

print ("ʌ =", current )   # ɺʠʚʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʟʦʣʦʪʦʛʦ ʧʝʨʝʪʠʥʫ 

 

# ʇʝʨʝʚʽʨʢʘ ʨʝʟʫʣʴʪʘʪʫ ʟʛʽʜʥʦ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

print ("ʌ -  1 =" , current  -  1)  

print ("1 / ʌ =", 1 / current )  

ʅʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʌ = 1.618033988738303 

ʌ -  1 = 0.6180339887383031  

1 / ʌ = 0.6180339887543225 

ʇʨʠʢʣʘʜ 3.26. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʬʫʥʢʮʽʾ Ὡ ʚ ʨʷʜ ʊʝʡʣʦʨʘ 

ώὼ Ὡ
ὼ

ὭȦ
ρ
ὼ

ρȦ

ὼ

ςȦ
Ễ

ὼ

ὲȦ
Ễ 

ʦʙʯʠʩʣʠʪʠ ʟ ʪʦʯʥʽʩʪʶ ʀ π ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ. 

ʈʦʟʚ'ʷʟʦʢ. ʇʦʟʥʘʯʠʤʦ ʟʘʛʘʣʴʥʠʡ ʯʣʝʥ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʨʷʜʫ ʯʝʨʝʟ ὥ, ʘ 
ʡʦʛʦ ʯʘʩʪʢʦʚʫ ʩʫʤʫ 

Ὓ
ὼ

ὭȦ
ȟ  

ʆʯʝʚʠʜʥʦ, ʱʦ ὛᴼὩ, ὲᴼЊȢ  

ʋ ʧʨʠʢʣʘʜʽ 3.18 ʙʫʣʦ ʦʪʨʠʤʘʥʦ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ Ὓ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

Ὓ ρȟ ὥ ρ

ὥ
ὼ

ὲ
ὥ ȟ ὲ ρȟ

Ὓ Ὓ ὥȟ ὲ ρȢ
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʽ ʟ ʦʛʣʷʜʫ ʥʘ ʨʝʢʫʨʝʥʪʥʝ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʧʽʜ ʥʘʙʣʠʞʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ ʙʫʜʝʤʦ 

ʨʦʟʫʤʽʪʠ ʪʘʢʠʡ ʯʣʝʥ Ὓ  , ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ȿὛ Ὓ ȿ ȿὥȿ ‐ 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

eps  = 0.0000000001  # ʪʦʯʥʽʩʪʴ 

 

x = float ( input ( "x = " ))  

a = 1 

S = 1 

n = 0 

while abs ( a) >= eps:  

    n += 1 

    a = x / n * a  

    S = S + a  

 

print ( "exp(%f) = %f" % ( x , S))  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʢʣʘ for , ʮʠʢʣ while  ʥʝ ʤʘʻ 

ʚʙʫʜʦʚʘʥʦʛʦ ʣʽʯʠʣʴʥʠʢʘ. ʊʦʤʫ, ʦʩʢʽʣʴʢʠ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʬʦʨʤʫʣʽ 
ʥʦʤʝʨ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʪʦ ʤʠ ʟʘʜʘʣʠ ʟʤʽʥʥʫ n, ʷʢʘ ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʣʽʯʠʣʴʥʠʢʘ. 
ʅʘʚʝʜʝʤʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

x = 1.0  

exp (1.000000) = 2.718282  

˚̨̨̙́̊̐̑̏̒̓ ̍̆̓̏̅̉ ̑̏̈̃ͻ̠̠̈́̎̎ ̩̘̖́̌̄̆̂̑́̎̉ ̨̠̝̑̃̎̎ 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʝʙʨʘʾʯʥʝ ʨʽʚʥʷʥʥʷ ʚʠʛʣʷʜʫ 

Ὢὼ πȟ 

ʜʝ ʬʫʥʢʮʽʷ Ὢὼ ʥʝʧʝʨʝʨʚʥʘ ʥʘ ʚʽʜʨʽʟʢʫ ὥȟὦ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʧʨʦʩʪʽʰʽ ʥʘʙʣʠʞʝʥʽ ʤʝʪʦʜʠ ʚʽʜʰʫʢʘʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʨʽʚʥʷʥʴ 
ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʚʠʛʣʷʜʫ ʥʘ ʟʘʜʘʥʦʤʫ ʚʽʜʨʽʟʢʫ ὥȟὦ. ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ 
ʥʘʣʝʞʘʪʴ ʤʝʪʦʜ ʙʽʩʝʢʮʽʾ ʪʘ ʤʝʪʦʜ ʭʦʨʜ. 

ʄʝʪʦʜ ʙʽʩʝʢʮʽʾ ʘʙʦ ʤʝʪʦʜ ʜʽʣʝʥʥʷ ʚʽʜʨʽʟʢʘ ʥʘʚʧʽʣ, ʧʦʣʷʛʘʻ ʫ ʪʘʢʦʤʫ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʽʜʦʤʦ, ʱʦ ʥʘ ʚʽʜʨʽʟʢʫ ὥȟὦ ʽʩʥʫʻ ʻʜʠʥʠʡ ʢʦʨʽʥʴ ʮʴʦʛʦ 
ʨʽʚʥʷʥʥʷ. ʊʦʜʽ ʦʯʝʚʠʜʥʦ, ʱʦ ʥʘ ʢʽʥʮʷʭ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ ʨʽʟʥʠʭ 
ʟʥʘʢʽʚ. ʇʦʜʽʣʠʚʰʠ ʚʽʜʨʽʟʦʢ ʥʘʚʧʽʣ, ʙʫʜʝʤʦ ʙʨʘʪʠ ʪʫ ʟ ʧʦʣʦʚʠʥ, ʜʣʷ ʷʢʦʾ ʥʘ 
ʢʽʥʮʷʭ ʬʫʥʢʮʽʷ ʙʫʜʝ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ ʟʥʘʢʽʚ. ʗʢʱʦ ʩʝʨʝʜʠʥʘ ʚʽʜʨʽʟʢʘ 
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ʚʠʷʚʠʪʴʩʷ ʥʫʣʝʤ ʬʫʥʢʮʽʾ, ʪʦ ʧʨʦʮʝʩ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʗʢʱʦ ʟʘʜʘʥʘ ʪʦʯʥʽʩʪʴ 
ʦʙʯʠʩʣʝʥʥʷ ʀ, ʪʦ ʚʠʱʝʦʧʠʩʘʥʫ ʧʨʦʮʝʜʫʨʫ ʧʦʜʽʣʫ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʜʦʪʠ, ʜʦʢʠ 
ʜʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ ʥʝ ʩʪʘʥʝ ʤʝʥʰʦʶ ʟʘ ʀȟ ʘ ʥʘʙʣʠʞʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʪʦʜʽ 

ʚʚʘʞʘʶʪʴ ʩʝʨʝʜʠʥʫ ʮʴʦʛʦ ʚʽʜʨʽʟʢʘ. 
ʄʝʪʦʜ ʭʦʨʜ ʧʦʣʷʛʘʻ ʚ ʦʙʯʠʩʣʝʥʽ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ όȡὲ π, 

ʚʠʟʥʘʯʝʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ό ὥȠ

ό ό Ὢό ẗ
ὦ ό

Ὢὦ Ὢό
ȟ ὲ ρ

 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ȿό ό ȿ ‐. 

ʇʨʠʢʣʘʜ 3.27. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʙʽʩʝʢʮʽʾ ʟʥʘʡʪʠ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ 

ÔÁÎὼ ςὼ ʥʘ ʚʽʜʨʽʟʢʫ πȢυȟρȢυ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʀ. 
ʈʦʟʚôʷʟʦʢ. ɿʛʽʜʥʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ 

ʨʦʟʛʣʷʥʝʤʦ ʜʦʧʦʤʽʞʥʫ ʬʫʥʢʮʽʶ ʚʠʛʣʷʜʫ 

Ὢὼ ὸὥὲὼ ςὼȢ 

ʊʦʜʽ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

import  math              # ʧʽʜʢʣʶʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 

eps  = 0.0000000000001   # ʪʦʯʥʽʩʪʴ 

l  = 0.5                 # ʣʽʚʠʡ ʢʽʥʝʮʴ ʚʽʜʨʽʟʢʘ 

r  = 1.5                 # ʧʨʘʚʠʡ ʢʽʥʝʮʴ ʚʽʜʨʽʟʢʘ 

# tan ( l ) -  2 * l  < 0, tan ( r ) -  2 * r  > 0  

 

while  r  -  l  >= eps :  

    x = ( l  + r ) / 2.0  # ʩʝʨʝʜʠʥʘ ʚʽʜʨʽʟʢʘ [l , r ]  

    f = math . tan ( x ) -  2.0 * x  

    if f == 0.0 :  

        break  

    elif f < 0.0 :  

        l = x  # [l,r] = [x,r]  

    else :  

        r = x  # [l,r] = [l,x]  

 

# ʢʦʨʽʥʴ ï ʩʝʨʝʜʠʥʘ ʦʩʪʘʥʥʴʦʛʦ ʚʽʜʨʽʟʢʘ [l , r ]  

x  = ( l  + r ) / 2.0  

print ( x )  

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

3.1. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʘʢʠʡ ʨʷʜʦʢ: 

n! = 1*2*3*4*5*...* n 
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ʜʝ n ï ʚʚʝʜʝʥʝ ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʠʩʣʦ. 

3.2. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʘʙʣʠʮʶ ʤʥʦʞʝʥʥʷ ʥʘ 5: 

1 x 5 = 5  

2 x 5 = 10  

...  

9 x 5 = 45  

3.3. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʘʙʣʠʮʶ: 

 1  |  2  |  3  |...|  n- 1  |  n   

----------------- ... --------------  

a+1 | a+2 | a+3 |...| a+n- 1 | a+n  

ʜʝ a, n ï ʚʚʦʜʷʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. 

3.4. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʨʫʢʫ ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ώ ÓÉÎὼ ʥʘ ʚʽʜʨʽʟʢʫ 

πȠρ ʟ ʢʨʦʢʦʤ Ὤ πȢρ. 
3.5. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʫʪʢʫ ʜʚʦʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ. 
3.6. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʪʝʧʝʥʷ ὲ ʚʽʜ 

ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ ὥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʰʝ ʦʧʝʨʘʮʽʶ ʤʥʦʞʝʥʥʷ. 

3.7. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 
a) ʬʘʢʪʦʨʽʘʣʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲȦ; 
b) ʧʦʜʚʽʡʥʦʛʦ ʬʘʢʪʦʨʽʘʣʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ ὲȦȦ. 
3.8. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʬʘʢʪʦʨʽʘʣʽʚ: 
a) ώ ςὲȦȦ  b) ώ ςὲ ρȦȦ c) ώ ὲȦὲȦȦὲ ρȦȦ 
3.9. ɿʘʜʘʥʽ ʜʽʡʩʥʽ ʯʠʩʣʘ ὼȟώ ὼ πȟώ ρ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ Ὧ (ʜʦʜʘʪʥʦʛʦ, ʚʽʜôʻʤʥʦʛʦ ʘʙʦ ʨʽʚʥʦʛʦ ʥʫʣʶ), ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ ώ ὼ ώ . 
3.10. ɿʘʜʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ  ̔ʮʽʣʽ ʯʠʩʣʘ ὥȟὥȟȢȢȢȟὥ. 

a) ɿʥʘʡʪʠ ʥʦʤʝʨ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥȟȢȢȢȟὥ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ὥ. ʗʢʱʦ 
ʪʘʢʦʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʤʘʻ, ʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʤʘʻ ʙʫʪʠ ʯʠʩʣʦ 0; 

b) ʗʢʱʦ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥȟȢȢȢȟὥ ʻ ʭʦʯʘ ʙ ʦʜʠʥ ʯʣʝʥ, ʱʦ ʜʦʨʽʚʥʶʻ ὥ, ʪʦ 
ʦʪʨʠʤʘʪʠ ʩʫʤʫ ʚʩʽʭ ʯʣʝʥʽʚ, ʷʢʽ ʡʜʫʪʴ ʟʘ ʪʘʢʠʤ ʯʣʝʥʦʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʋ 
ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʜʶ ʤʘʻ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʝ ʪʝʢʩʪʦʚʝ 
ʧʦʚʽʜʦʤʣʝʥʥʷ. 

c) ʆʪʨʠʤʘʪʠ ʩʫʤʫ ʜʦʜʘʪʥʠʭ, ʢʽʣʴʢʽʩʪʴ ʚʽʜôʻʤʥʠʭ ʽ ʯʠʩʣʦ ʥʫʣʴʦʚʠʭ ʯʣʝʥʽʚ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥȟȢȢȢȟὥ. 

d) ɺʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʩʝʨʝʜ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʽʣʴʰʠʭ ʟʘ ʩʚʦʾʭ "ʩʫʩʽʜʽʚ", 
ʪʦʙʪʦ ʟʘ ʧʦʧʝʨʝʜʥʻ ʪʘ ʥʘʩʪʫʧʥʝ ʯʠʩʣʦ. 

3.11. ɿʘʜʘʥʦ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ὲ  ̔ ὴ ʪʘ ʮʽʣʽ ʯʠʩʣʘ ὥȟȢȢȢȟὥ. ʉʢʣʘʩʪʠ 

ʧʨʦʛʨʘʤʫ ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʫʪʢʫ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʢʨʘʪʥʠʭ ὴ. 
3.12. ɿʘʜʘʥʽ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ n, ʜʽʡʩʥʽ ʯʠʩʣʘ ὥȟὥȟȢȢȢȟὥ. ʅʘʧʠʩʘʪʠ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ: 
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a) ÍÉÎὥȟὥȟȢȢȢȟὥ Ƞ    b) ÍÁØȿὥȿȟȢȢ  ȟȿὥȿȠ 
c) ÍÁØὥȟὥȟȢȢȢȠ    d) ÍÉÎὥȟὥȟȢȢȢȠ 
e) ÍÉÎὥȟὥȟȢȢȢ ÍÁØὥȟὥȟȢȢȢȠ f) ÍÁØὥȟὥȟὥȟὥȟȢȢȢȠ 
g) ÍÁØὥȟὥȟὥȟȢȢȢȟ ρ ὥ Ƞ  h) ÍÁØὥȟςὥȟȢȢȢȟὲὥ Ƞ 
i) ÍÉÎὥȟȢȢȢȟὥ ÍÉÎὥȟȢȢȢȟὥ Ƞ j) ÍÁØὥ ὥȟȢȢȢȟὥ ὥ Ȣ 
k) ʪʦʛʦ ʟ ʥʠʭ, ʷʢʝ ʻ ʥʘʡʙʣʠʞʯʠʤ ʜʦ ʮʽʣʦʛʦ ʯʠʩʣʘ. 

3.13. ɿʘʜʘʥʽ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ n, ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ὥȟὥȟȢȢȢȟὥ. ʅʘʧʠʩʘʪʠ 
ʧʨʦʛʨʘʤʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ: 

a) ʢʽʣʴʢʦʩʪʽ ʧʘʨʥʠʭ ʩʝʨʝʜ ὥȟὥȟȢȢȢȟὥ;  
b) ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʠʭ ʢʚʘʜʨʘʪʽʚ ʩʝʨʝʜ ὥȟὥȟȢȢȢȟὥ; 

c) ʢʽʣʴʢʦʩʪʽ ʢʚʘʜʨʘʪʽʚ ʥʝʧʘʨʥʠʭ ʯʠʩʝʣ ʩʝʨʝʜ ὥȟὥȟȢȢȢȟὥ. 

3.14. ɿʘʜʘʥʽ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ, ʜʽʡʩʥʽ ʯʠʩʣʘ ὥȟὥȟȢȢȢȟὥ. ʉʢʣʘʩʪʠ 

ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥȟὥȟȢȢȢȟὥ ʢʽʣʴʢʽʩʪʴ ʩʫʩʽʜʩʪʚ: 

a) ʜʚʦʭ ʜʦʜʘʪʥʠʭ ʯʠʩʝʣ;   b) ʜʚʦʭ ʯʠʩʝʣ ʨʽʟʥʠʭ ʟʥʘʢʽʚ. 
3.15. ɼʘʥʘ ʥʝʧʦʨʦʞʥʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʽʟʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʟʘ ʷʢʦʶ 

ʡʜʝ 0. ɺʠʟʥʘʯʠʪʠ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʥʘʡʤʝʥʰʦʛʦ ʟ ʥʠʭ. 

3.16. ɼʘʥʘ ʥʝʧʦʨʦʞʥʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʽʟʥʠʭ ʜʽʡʩʥʠʭ ʯʠʩʝʣ, ʩʝʨʝʜ ʷʢʠʭ ʻ 

ʭʦʯʘ ʙ ʦʜʥʝ ʚʽʜ`ʻʤʥʝ ʯʠʩʣʦ, ʟʘ ʷʢʦʶ ʡʜʝ 0. ɺʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʥʘʡʙʽʣʴʰʦʛʦ 
ʩʝʨʝʜ ʚʽʜ`ʻʤʥʠʭ ʯʣʝʥʽʚ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

3.17. ɿʘʜʘʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ὼȟὼȟȢȢȢȟὼ (ὲ σ ʟʘʟʜʘʣʝʛʽʜʴ 
ʥʝʚʽʜʦʤʝ), ʟʘ ʷʢʦʶ ʡʜʝ 0. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ: 

a)  ὲὼ ὲ ρὼ ȢȢȢςὼ ὼ; 
a) ὼ ςὼ ὼ ẗὼ ςὼ ὼ ẗȢȢȢẗὼ ςὼ ὼ Ƞ 
b) ὼ ὼ ὼ ẗὼ ȢȢȢ ὼ ὼ ὼ ẗὼ Ȣ 
3.18. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʨʠʟʥʘʯʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ 

ʯʠʩʝʣ, ʩʫʤʘ ʮʠʬʨ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ὲ (ὲ ρ). ʋ ʧʨʦʛʨʘʤʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʦʧʝʨʘʮʽʶ ʜʽʣʝʥʥʷ. 

3.19. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʟôʷʩʦʚʫʻ, ʯʠ ʚʭʦʜʠʪʴ ʟʘʜʘʥʘ ʮʠʬʨʘ ʜʦ 
ʟʘʧʠʩʫ ʟʘʜʘʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. 

3.20. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ 

˚˞ ά̠ȟὲ
άϽὲ

˚˞ άˑȟὲ 
 

ʜʝ ̊˞ άˑȟὲ ï ʥʘʡʙʽʣʴʰʠʭ ʩʧʽʣʴʥʠʡ ʜʽʣʴʥʠʢ ʯʠʩʝʣ ά  ̔ὲ, ʩʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ 
ʦʙʯʠʩʣʝʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʢʨʘʪʥʦʛʦ ʜʚʦʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ά  ̔ὲ. 

3.21. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ά ʽ ὲ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ ʾʭ 

ʩʧʽʣʴʥʠʭ ʜʽʣʴʥʠʢʽʚ.  
3.22. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ά ʽ ὲ. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʚʩʽʭ ʾʭ ʥʘʪʫʨʘʣʴʥʠʭ ʩʧʽʣʴʥʠʭ ʢʨʘʪʥʠʭ, ʤʝʥʰʠʭ ʟʘ άẗὲ. 
3.23. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ά ʽ ὲ. ɿʥʘʡʪʠ ʪʘʢʽ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ὴ  ̔ή, ʥʝ 

ʚʠʢʣʶʯʘʶʯʠ ʩʧʽʣʴʥʠʭ ʜʽʣʴʥʠʢʽʚ, ʱʦ 
ὴ
ή
ά
ὲϳ. 

3.24. ɿʥʘʡʪʠ ʚʩʽ ʧʨʦʩʪʽ ʥʝʩʢʦʨʦʪʥʽ ʜʨʦʙʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʤʽʞ 0 ʽ 1, 

ʟʥʘʤʝʥʥʠʢʠ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 7 (ʜʨʽʙ ʟʘʜʘʻʪʴʩʷ ʜʚʦʤʘ ʯʠʩʣʘʤʠ ï 
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ʯʠʩʝʣʴʥʠʢʦʤ ʪʘ ʟʥʘʤʝʥʥʠʢʦʤ). 
3.25. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ɿʥʘʡʪʠ ʚʩʽ ʪʘʢʽ ʥʘʪʫʨʘʣʴʥʽ ή, ʱʦ ὲ ʜʽʣʠʪʴʩʷ 

ʥʘ ή ʽ ʥʝ ʜʽʣʠʪʴʩʷ ʥʘ ή. 

3.26. ɼʚʘ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʣʘ ʥʘʟʠʚʘʶʪʴʩʷ "ʜʨʫʞʥʽʤʠ", ʷʢʱʦ ʢʦʞʥʝ ʟ ʥʠʭ 
ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʚʩʽʭ ʜʽʣʴʥʠʢʽʚ ʽʥʰʦʛʦ, ʢʨʽʤ ʩʘʤʦʛʦ ʮʴʦʛʦ ʯʠʩʣʘ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ 

ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ ʧʘʨ "ʜʨʫʞʥʽʭ" ʯʠʩʝʣ, ʱʦ ʣʝʞʘʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ςππȟσππ. 
3.27. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ 

ʇʽʬʘʛʦʨʦʚʠʭ ʪʨʽʡʦʢ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ ὲ, ʪʦʙʪʦ 
ʚʩʽʭ ʪʘʢʠʭ ʪʨʽʡʦʢ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ὥȟὦȟὧ, ʱʦ ὥ ὦ ὧ   ὥ ὦ ὧ ὲ. 

3.28. ʅʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʽʟ ὲ ʮʠʬʨ ʻ ʯʠʩʣʦʤ ɸʨʤʩʪʨʦʥʛʘ, ʷʢʱʦ ʩʫʤʘ ʡʦʛʦ 
ʮʠʬʨ, ʧʽʜʥʝʩʝʥʠʭ ʜʦ ὲ-ʛʦ ʩʪʝʧʝʥʷ, ʜʦʨʽʚʥʶʻ ʩʘʤʦʤʫ ʯʠʩʣʫ (ʥʘʧʨʠʢʣʘʜ, 

ρυσρ υ σ).ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ ʯʠʩʝʣ ɸʨʤʩʪʨʦʥʛʘ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ, ʪʨʴʦʭ ʪʘ ʯʦʪʠʨʴʦʭ ʮʠʬʨ. 
3.29. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ, ʯʠ ʤʦʞʥʘ 

ʧʦʜʘʪʠ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʜʚʦʭ ʢʚʘʜʨʘʪʽʚ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ʗʢʱʦ ʮʝ 
ʤʦʞʣʠʚʦ, ʪʦ 

a) ʚʢʘʟʘʪʠ ʧʘʨʫ ὥȟὦ ʪʘʢʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ , ʱʦ ὲ ὥ ὦ; 

b) ʚʢʘʟʘʪʠ ʧʘʨʫ ὥȟὦ ʪʘʢʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʱʦ ὲ ὥ ὦ, ὥ ὦ. 
3.30. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

a) ʧʝʨʝʩʪʘʚʠʪʠ ʧʝʨʰʫ ʪʘ ʦʩʪʘʥʥʶ ʮʠʬʨʠ ʯʠʩʣʘ ὲ; 
b) ʧʨʠʧʠʩʘʪʠ ʧʦ ʦʜʠʥʠʮʽ ʜʦ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʟʘʧʠʩʫ ʯʠʩʣʘ ὲ; 
c) ʦʜʝʨʞʘʪʠ ʩʫʤʫ ά ʦʩʪʘʥʥʽʭ ʮʠʬʨ ʯʠʩʣʘ ὲ. 
3.31. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʝʨʝʜ 

ʯʠʩʝʣ ρȟȢȢȢȟὲ ʫʩʽ ʪʘʢʽ, ʟʘʧʠʩ ʷʢʠʭ ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʩʪʘʥʥʽʤʠ ʮʠʬʨʘʤʠ ʟʘʧʠʩʫ ʾʭʥʽʭ 

ʢʫʙʽʚ (ʥʘʧʨʠʢʣʘʜ, τ φτ, ςυ ρυφςυ). 

3.32. ʅʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʣʽʥʜʨʦʤʦʤ, ʷʢʱʦ ʡʦʛʦ ʟʘʧʠʩ 

ʯʠʪʘʻʪʴʩʷ ʦʜʥʘʢʦʚʦ ʟʣʽʚʘ ʥʘʧʨʘʚʦ ʽ ʩʧʨʘʚʘ ʥʘʣʽʚʦ (ʥʘʧʨʠʢʣʘʜ, 1, 393, 4884). 
ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ, ʯʠ ʻ ʟʘʜʘʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ ʧʘʣʽʥʜʨʦʤʦʤ. 

3.33. ʄʘʻʤʦ ʮʽʣʝ ὲ ς. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ ʧʨʦʩʪʠʭ 

ʯʠʩʝʣ ʽʟ ʜʽʘʧʘʟʦʥʫ  ςȟὲ, ʷʢʽ ʻ 
a) ʯʠʩʣʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ;  
b) ʧʘʣʽʥʜʨʦʤʘʤʠ; 

c) ʯʠʩʣʘʤʠ ʚʠʜʫ ή ρȟ ʜʝ ή ï ʮʽʣʝ ʯʠʩʣʦ. 

3.34. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʟʥʘʭʦʜʞʝʥʥʷ ʚʩʽʭ ʧʨʦʩʪʠʭ ʜʽʣʴʥʠʢʽʚ ʟʘʜʘʥʦʛʦ 
ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. 

3.35. ʏʠʩʣʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʩʢʦʥʘʣʠʤ, ʷʢʱʦ ʚʦʥʦ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʚʩʽʭ ʩʚʦʾʭ 

ʜʽʣʴʥʠʢʽʚ, ʢʨʽʤ ʩʘʤʦʛʦ ʮʴʦʛʦ ʯʠʩʣʘ (ʥʘʧʨʠʢʣʘʜ, ʯʠʩʣʘ φ ʽ ςψ: φ  ρ  ς  σȟ
ςψ  ρ ς τ  χ  ρτ). ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ, ʯʠ ʻ ʟʘʜʘʥʝ 

ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ ʜʦʩʢʦʥʘʣʠʤ. 

3.36. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʽʩʥʫʶʪʴ ʜʦʩʢʦʥʘʣʽ ʯʠʩʣʘ ʟ ʧʨʦʤʽʞʢʫ ςȟὲ, ʢʦʪʨʽ ʻ 
ʧʦʚʥʠʤʠ ʢʚʘʜʨʘʪʘʤʠ. ʗʢʱʦ ʪʘʢ, ʪʦ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʧʝʨʰʝ ʟ ʥʠʭ. 

3.37. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲ. ɺʠʟʥʘʯʠʪʠ, ʯʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ὲȦ ʫ ʚʠʛʣʷʜʽ 
ʜʦʙʫʪʢʫ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʯʠʩʝʣ. 
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3.38. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲȢ ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 
ʟʥʘʯʝʥʴ ʚʠʨʘʟʽʚ: 

a) ς ς Ễ Ѝς  (Î ʢʦʨʝʥʽʚ); 

b) σ φ Ễ σὲ ρ Ѝσὲ; 

3.39. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ὲȢ ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 
ʟʥʘʯʝʥʴ ʚʠʨʘʟʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ὼȡ 

a) ὼ ὼ ȢȢȢὼ ὼ ρȠ 
b) ρ ὼ ρ ὼ ρ ȢȢȢ ὼ ρ Ƞ 

c) ώ ὼ ὼ ȢȢȢὼ ὼ ρȟ 
d) ὲὼ ὲ ρὼ ȢȢȢ ςὼ ὼȢ 

e) ρ ȢȢȢ Ƞ 

f) ρ ÓÉÎὼ ȢȢȢÓÉÎὼȢ 
g) ÃÏÓʌ ÃÏÓÃÏÓȢȢȢÃÏÓȢ 

3.40. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ: 

a) ὼ   Ὧ ρ    b) ὼ   Ὧ ρ 

c) ὼ
Ȧ
  Ὧ π    d) ὼ

Ȧ
ȟ     Ὧ πȠ 

e) ὼ
Ȧ
  Ὧ π    f) ὼ

Ȧ
  Ὧ π 

g) ὼ
Ȧ
  Ὧ π    h) ὼ

Ȧ
  Ὧ π 

i) ὼ
Ȧ
  Ὧ π    j) ὼ

Ȧ
  Ὧ π 

3.41. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤ: 
a) Ὓ ρ ς σ ȢȢȢὲȠ 
b) Ὓ ρ ς σ ȢȢȢ ρ ὲȠ 

c) Ὓ ρ Ễ ρ  

d) Ὓ
ẗ ẗ

Ễ
ẗ

 

e) Ὓ ρ
Ȧ Ȧ

Ễ
Ȧ
Ƞ 

f) Ὓ Ễ Ƞ 

g) Ὓ
ȦȦ ȦȦ ȦȦ

Ễ
ȦȦ
Ƞ 

3.42. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʫʪʢʽʚ: 

h) ὖ ρ ρ ȣ ρ  

i) ὖ Б ρ ρ ρ ȣ ρ Ƞ 

j) ὖ Б ς
Ȧ

;    k) ὖ Б ; 
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l) ὖ Б
Ȧ
;     m) ὖ Б ; 

n) ὖ ẗẗẗẗẗȣ,  n ï ʩʧʽʚʤʥʦʞʥʠʢʽʚ. 

3.43. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʣʘʥʮʶʛʦʚʠʭ ʜʨʦʙʽʚ: 

a) ρ
Ệ

;     b) ρ
Ệ

; 

c) Î
Ệ

;    d) ʇ ς
Ệ

Ȣ. 

3.44. ɼʣʷ ʧʝʨʰʠʭ ὲ ʯʠʩʝʣ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ Ὂ ʧʝʨʝʢʦʥʘʪʠʩʷ 

ʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʚʝʨʜʞʝʥʥʷ: Ὂ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʠʤ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʩʪʠʭ ὲ (ʟʘ 
ʚʠʢʣʶʯʝʥʥʷʤ ὲ τ). 

3.45. ʏʠʩʣʘʤʠ ʪʨʠʙʦʥʘʯʯʽ ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὝȡὯ π, 
ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ: 

Ὕ πȟὝ Ὕ ρȟὝ Ὕ Ὕ Ὕ  ȟ Ὧ σȢ 

ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ Ὕ. 

3.46. ʇʦʩʣʽʜʦʚʥʽʩʪʶ ʇʘʜʦʚʘʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ὖȡὯ π, ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ: 

ὖ ὖ ὖ ρȟὖ ὖ ὖ  ȟ Ὧ σȢ 

ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ὖȢ ɼʣʷ ʚʩʽʭ ὲ ὔ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ 

ʧʝʨʝʚʽʨʢʦʶ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʇʘʜʦʚʘʥʘ ʟʘʜʦʚʦʣʴʥʷʻ ʪʘʢʠʤ 
ʨʝʢʫʨʝʥʪʥʠʤ ʬʦʨʤʫʣʘʤ: 

a) ὖ ὖ ὖ Ƞ    b) ὖ ὖ ὖ ὖ Ƞ 
c) ὖ ςὖ ὖ Ƞ    d) ὖ τὖ ὖ Ȣ 
3.47. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ ʧʝʨʰʠʭ ὲ ʯʣʝʥʽʚ: 

a) ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ; 
b) ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʨʠʙʦʥʘʯʯʽ; 
c) ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʇʘʜʦʚʘʥʘ. 

3.48. ɿʥʘʡʪʠ k-ʪʫ ʮʠʬʨʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

a) 110100100010000 ... , ʫ ʷʢʽʡ ʚʠʧʠʩʘʥʽ ʧʽʜʨʷʜ ʩʪʝʧʝʥʽ 10; 

b) 123456789101112 ... , ʫ ʷʢʽʡ ʚʠʧʠʩʘʥʽ ʧʽʜʨʷʜ ʫʩʽ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ; 

c) 149162536 ... , ʫ ʷʢʽʡ ʚʠʧʠʩʘʥʽ ʧʽʜʨʷʜ ʢʚʘʜʨʘʪʠ ʚʩʽʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ; 

d) 01123581321 ... , ʫ ʷʢʽʡ ʚʠʧʠʩʘʥʽ ʧʽʜʨʷʜ ʫʩʽ ʯʠʩʣʘ ʌʽʙʦʥʘʯʯʽ. 

3.49. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʥʠʢʽʚ ʧʦʨʷʜʢʫ ὲȡ 

a) 

ς σ π ȢȢȢπ
ρ ς σ ȢȢȢπ
π ρ ς ȢȢȢπ
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π ȢȢȢς

Ƞ   b) 

ς ρ π ȢȢȢπ
ρ ς ρ ȢȢȢπ
π ρ ς ȢȢȢπ
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π ȢȢȢς

Ƞ 
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c) 

σ ς π ȢȢȢπ
ρ σ ς ȢȢȢπ
π ρ σ ȢȢȢπ
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π ȢȢȢσ

Ƞ   d) 

χ υ π ȢȢȢπ
ς χ υ ȢȢȢπ
π ς χ ȢȢȢπ
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π ȢȢȢχ

Ƞ 

e) 

π ρ π π ȢȢȢπ π
ρ π ρ π ȢȢȢπ π
π ρ π ρ ȢȢȢπ π
ȢȢȢ ȢȢȢ ȢȢȢȢȢȢȢȢȢȢȢȢ ȢȢȢ
π π π π ȢȢȢ ρ π

Ƞ 

f) 

π ρ π π ȢȢȢπ π
ρ π ρ π ȢȢȢπ π
π ρ π ρ ȢȢȢπ π
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π π ȢȢȢρ π

Ƞ 

g) 

ὥ ὦ ὥὦ π π ȢȢȢπ
ρ ὥ ὦ ὥὦ π ȢȢȢπ
π ρ ὥ ὦ ὥὦȢȢȢπ
ȢȢȢ ȢȢȢ ȢȢȢ ȢȢȢ ȢȢȢȢȢȢ
π π π π ȢȢȢὥ ὦ

Ƞ 

h) 

ρ ς π π π ȢȢȢπ π
σ τ σ π π ȢȢȢπ π
π ς υ σ π ȢȢȢπ π
π π ς υ σ ȢȢȢπ π
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π π π ȢȢȢυ σ
π π π π π ȢȢȢς υ

Ƞ 

i) 

ὥ ρ π π ȢȢȢπ π
ρ ὥ ρ π ȢȢȢπ π
π ρ ὥ ρ ȢȢȢπ π
ȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢȢ
π π π π ȢȢȢρ ὥ

Ƞ 

j) 

ρ ὼ ὼ π π ȢȢȢπ π
ὼ ρ ὼ ὼ π ȢȢȢπ π
π ὼ ρ ὼ ὼ ȢȢȢπ π
ȢȢȢ ȢȢȢ ȢȢȢ ȢȢȢȢȢȢȢȢȢȢȢȢ
π π π π ȢȢȢὼ ρ ὼ

Ȣ 

3.50. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤ: 

a) В ςὥ,  ʜʝ ὥ πȟὥ ρȟ ὥ ὥ Ὧὥ ȟ Ὧ σȠ 

b) Ὓ В ,  ʜʝ ὥ ρȟὥ ρȟ ὥ ὥ ȟ Ὧ σȠ 

c) Ὓ В
Ȧ
,  ʜʝ ὥ ρȟὥ ρȟ ὥ ὥ ȟ Ὧ σȠ 
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d) Ὓ В ὯȦὥ, ʜʝ ὥ πȟὥ ρȟ ὥ ὥ
Ȧ
ȟ Ὧ σȠ 

e) Ὓ В ,  ʜʝ ὥ  ὥ ὥ ρȟ ὥ ὥ ὥ ȟ Ὧ τȠ 

f) В ςὥ,  ʜʝ ὥ ρȟ  ὥ Ὧὥ ȟ Ὧ ςȢ 

3.51. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤ: 

a) Ὓ В , 

   ʜʝ 
ὥ πȟὥ ρȟ

ὥ ὥ ὦ
 

ὦ ρȟὦ ρȟ
ὦ ὦ ὥ

 Ὧ σȠ 

b) Ὓ В
Ȧ
,  

   ʜʝ 
ὥ όȟ
ὥ ςὦ ὥ  

ὦ ὺȟ

ὦ ςὥ ὦ
 Ὧ ςȠ 

όȟὺ ï ʟʘʜʘʥʽ ʜʽʡʩʥʽ ʯʠʩʣʘ; 

c) В
Ȧ
, 

   ʜʝ 
ὥ ρȟ
ὥ σὦ ςὥ

 
ὦ ρȟ

ὦ ςὥ ὦ
Ὠ, Ὧ ςȠ 

d) В  

   ʜʝ 
ὥ ρȟὥ ςȟ

ὥ ὥ
, 

ὦ υȟὦ υȟ

ὦ ὦ ὥ
 Ὧ ςȠ 

e) В , 

   ʜʝ 
ὥ ρȟ
ὥ ὥ ὦ ȟ

 
ὦ ρȟ
ὦ ὥ ὦ ȟ

 Ὧ ρȢ 

3.52. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʙʫʪʢʽʚ: 

a) ὖ Б , 

   ʜʝ 
ὥ ὥ ρȟὥ σȟ

ὥ ὥ
, Ὧ σȠ 

b) ὖ Б ὥὦ, 

   ʜʝ 
ὥ ρȟ

ὥ ὦ ὥ υϳ
,  

    
ὦ ρȟ

ὦ ςὦ υὥ
,  Ὧ ςȢ 

3.53. ɼʣʷ ʜʦʚʽʣʴʥʦʛʦ ʮʽʣʦʛʦ ʯʠʩʣʘ ά ρ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʮʽʣʝ k, ʧʨʠ 

ʷʢʦʤʫ τ ά. 

3.54. ɼʣʷ ʟʘʜʘʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ n ʦʜʝʨʞʘʪʠ ʥʘʡʤʝʥʰʝ ʯʠʩʣʦ 

ʚʠʛʣʷʜʫ ς, ʷʢʝ ʧʝʨʝʚʠʱʫʻ n.  

3.55. ɼʘʥʘ ʥʝʧʦʨʦʞʥʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽʟ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʟʘ ʷʢʦʶ ʡʜʝ 0. 

ʆʙʯʠʩʣʠʪʠ ʩʫʤʫ ʪʠʭ ʽʟ ʥʠʭ, ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʷʢʠʭ ï ʯʠʩʣʘ ʌʽʙʦʥʘʯʯʽ. 

3.56. ʄʘʻʤʦ ʜʽʡʩʥʝ ʯʠʩʣʦ a. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ: 
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a) ʩʝʨʝʜ ʯʠʩʝʣ ρȟρ ȟρ ȟȢȢȢ  ʧʝʨʰʦʛʦ, ʙʽʣʴʰʦʛʦ ʟʘ a; 

b) ʪʘʢʦʛʦ ʥʘʡʤʝʥʰʦʛʦ n, ʱʦ  ρ ȢȢȢ ὥȢ 

3.57. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʦʙʯʠʩʣʝʥʥʷ: 

a) ʥʘʡʙʽʣʴʰʦʛʦ ʯʠʩʣʘ ʌʽʙʦʥʘʯʯʽ, ʷʢʝ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʠʩʣʦ a; 

b) ʥʦʤʝʨʘ ʥʘʡʤʝʥʰʦʛʦ ʯʠʩʣʘ ʌʽʙʦʥʘʯʯʽ, ʷʢʝ ʙʽʣʴʰʝ ʚʽʜ ʯʠʩʣʘ a; 

c) ʩʫʤʠ ʚʩʽʭ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ, ʷʢʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʯʠʩʣʦ a. 

3.58. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʜʘʥʘ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ὼ ὼ ρȟ ὼ πȟ
ὼ ςὼ σὼ ȟὲ σȢ

 

ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʯʣʝʥʘ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ 
ʡʦʛʦ ʥʦʤʝʨʘ, ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʠʩʣʦ ὥȢ 

3.59. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʬʫʥʢʮʽʾ ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʦʙʯʠʩʣʠʪʠ ʟ ʪʦʯʥʽʩʪʶ 
ʀ π ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ: 

a) ώ ÓÉÎὼ ὼ
Ȧ Ȧ

ȢȢȢȠ 

b) ώ ÃÏÓὼ ρ
Ȧ Ȧ

ȢȢȢȠ 

c) ώ ίὬὼ ὼ
Ȧ Ȧ

ȢȢȢȠ 

d) ώ ὧὬὼ ρ
Ȧ Ȧ

ȢȢȢȠ 

e) ώ ÌÎρ ὼ ὼ ȢȢȢȠ   ȿὼȿ ρ Ƞ 

f) ώ ρ ὼ ὼ ὼ ȢȢȢȠ   ȿὼȿ ρ Ƞ 

g) ώ ÌÎ ςẗ ȢȢȢȠ  ȿὼȿ ρ Ƞ 

h) ώ ρ ςẗὼ σẗὼ ȢȢȢȠ  ȿὼȿ ρ Ƞ 

i) ώ ρ
ẗ
ẗὼ

ẗ
ẗὼ

ẗ
ẗὼ ȢȢȢȠ ȿὼȿ ρ Ƞ 

j) ώ ρ ὼ ὼ ὼ ȢȢȢȠ  ȿὼȿ ρ Ƞ 

k) ώ Ѝρ ὼ ρ ẗὼ
ẗ
ẗὼ

ẗ

ẗẗ
ẗὼ ȢȢȢȟ ȿὼȿ ρ Ƞ 

l)  ώ
Ѝ

ρ ẗὼ
ẗ

ẗ
ẗὼ

ẗẗ

ẗẗ
ẗὼ ȢȢȢȠ ȿὼȿ ρ Ƞ 

m)  ώ ÁÒÃÓÉÎὼ ὼ ẗ
ẗ

ẗ
ẗ ȢȢȢȢ  ȿὼȿ ρ Ȣ 

ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʟ 

ʙʽʙʣʽʦʪʝʢʠ math  

3.60. ɼʘʥʦ ʜʽʡʩʥʽ ʯʠʩʣʘ ὼȟʀȟὼ πȟʀ π. ʆʙʯʠʩʣʠʪʠ ʟ ʪʦʯʥʽʩʪʶ ʀ ʥʝ-
ʩʢʽʥʯʝʥʥʫ ʩʫʤʫ ʽ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʨʘʭʦʚʘʥʠʭ ʜʦʜʘʥʢʽʚ: 

a) В
Ȧ
;     b) В ; 

c)  В
Ȧ
;     d) В

Ȧ
. 

3.61. ɼʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ (ȿὼȿ Ѝυ ρȾς) ʟ ʪʦʯʥʽʩʪʶ ὼȟʀȟὼ πȟʀ
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π ʦʙʯʠʩʣʠʪʠ ʛʝʥʝʨʘʪʨʠʩʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ: 

ὼ

ρ ὼ ὼ
Ὂὼȟ 

ʜʝ Ὂȟὲ π ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ. 

3.62. ɼʣʷ ʟʘʜʘʥʠʭ ʀ π ʽ ὼ π ʩʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʨʝʥʷ k-ʛʦ ʩʪʝʧʝʥʷ ώὼ Ѝὼ ʟ ʯʠʩʣʘ ὼ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʨʝʢʫʨʝʥʪʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽ ʛʨʘʥʠʮʶ ÌÉÍ
ᴼ
ὼ ЍὼȢ 

a) ʢʦʨʽʥʴ ʢʚʘʜʨʘʪʥʠʡ ώὼ Ѝὼ, Ὧ ςȡ 

ὼ
ὼ

ς
ȟ

ὼ
ρ

ς
ὼ

ὼ

ὼ
ȟὲ ρȠ

 

b) ʢʦʨʽʥʴ ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥʷ ώὼ ЍὼȟὯ σȡ 

ừ
Ừ

ứὼ
ὼ

σ
ȟ

ὼ
ρ

σ
ςὼ

ὼ

ὼ
ȟὲ ρȠ

 

c) ʢʦʨʝʥʷ ʯʝʪʚʝʨʪʦʛʦ ʩʪʝʧʝʥʷ ώὼ ЍὼȟὯ τȡ 

ừ
Ừ

ứὼ
ὼ

τ
ȟ

ὼ
ρ

τ
σὼ

ὼ

ὼ
ȟὲ ρȠ

 

d) ʢʦʨʝʥʷ ʧôʷʪʦʛʦ ʩʪʝʧʝʥʷ ώὼ ЍὼȟὯ υȡ 

ừ
Ừ

ứὼ
ὼ

υ
ȟ

ὼ
ρ

υ
τὼ

ὼ

ὼ
ȟ ὲ ρȢ

 

ʇʽʜ ʥʘʙʣʠʞʝʥʠʤ ʟ ʪʦʯʥʽʩʪʶ ʀ π ʟʥʘʯʝʥʥʷʤ ώὼ Ѝὼ ʚʚʘʞʘʪʠ ʟʥʘʯʝʥʥʷ 
ʪʘʢʦʛʦ ʯʣʝʥʘ ὼ  ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

a) ȿὼ ὼ ȿ ʀȠ    b) ȿὼ ὼȿ ʀȢ 
ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʟ 

ʙʽʙʣʽʦʪʝʢʠ math . 

3.63. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ 
ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

a) ὥ πȟὥ ȟὭ ρȟςȢȢȢȠ  b) ὥ ρȟὥ ȟ    Ὥ ρȢ 
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3.64. ɿʘʜʘʥʝ ʜʽʡʩʥʝ ʯʠʩʣʦ ὼ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ὥȟὥȟȢȢȢ ʫʪʚʦʨʝʥʘ ʟʘ ʪʘʢʠʤ 
ʟʘʢʦʥʦʤ ὥ ὼ: ʜʘʣʽ ʜʣʷ Ὥ ς ʚʠʢʦʥʘʥʦ: 

a) ὥ τẗὥ ςὼȠ    b) ὥ Ƞ 

c) ὥ ςẗὥ Ƞ    d) ὥ σ Ï̒Ó  ὥ ὼȢ 

ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʽʟ ʟʘʜʘʥʦʶ 

ʪʦʯʥʽʩʪʶ. 
3.65. ɿʘʜʘʥʽ ʨʝʢʫʨʝʥʪʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

ὼ ὥȟώ ὦȟ

ὼ
ρ

ς
ὼ ώ ȟ    ώ ὼ ẗώ ȟ    Ὥ ς    ὥ ὦ πȢ

 

ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʰʦʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὼ ʪʘʢʦʛʦ, 

ʱʦ ȿὼ ώȿ ʀȟ ʀ πȢ 
3.66. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʣʘ ʌ: 

a) ʟʘ ʬʦʨʤʫʣʦʶ ɻʨʝʛʦʨi 

“

τ
ρ
ρ

σ

ρ

υ

ρ

χ
Ễ 

b) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʙʫʪʦʢ 

ς

ʌ

ρ

ς
ẗ
ρ

ς

ρ

ς
ẗ
ρ

ς
ẗ
ρ

ς

ρ

ς
ẗ
ρ

ς

ρ

ς
ẗ
ρ

ς
 

c) ʟʘ ʬʦʨʤʫʣʦʶ ɺʘʣʣʽʩʘ 

“

ς

ςẗςẗτẗτẗφẗφẗψẗψ

ρẗσẗσẗυẗυẗχẗχẗω
ȢȢȢ 

ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢʠʡ ʟ ʤʝʪʦʜʽʚ ʜʘʻ ʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 
ʽʪʝʨʘʮʽʡ. 

3.67. ʄʝʪʦʜʦʤ ʜʽʣʝʥʥʷ ʚʽʜʨʽʟʢʘ ʥʘʚʧʽʣ, ʟʥʘʡʪʠ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ ÓÉÎὼ ὼȾσ ʽʟ 

ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʀ ʥʘ ʚʽʜʨʽʟʢʫ ρȢφȟσ. 
3.68. ɯʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʀ ʟʥʘʡʪʠ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ ὼ τὼ ὼ φ, ʱʦ 

ʥʘʣʝʞʠʪʴ ʚʽʜʨʽʟʢʫ πȟς. 
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Ä4 ȷȵȮȷȰȮ ȸȦ ȰȴȶȸȫȬȝ 
ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 

˞̐̉̒̋̉ 

ʉʧʠʩʦʢ ʫ Python ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʢʦʣʝʢʮʽʷ (ʪʦʙʪʦ ʽʥʜʝʢʩʦʚʘʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ) ʦʙ'ʻʢʪʽʚ ʜʦʚʽʣʴʥʠʭ ʪʠʧʽʚ. 

ɽʣʝʤʝʥʪʠ ʩʧʠʩʢʫ ʫ ʣʽʪʝʨʘʣʘʭ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ ʽ ʟʘʧʠʩʫʶʪʴʩʷ ʫ 
ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ 

[ 0, 1, 2, 3, 4, 5]  

[ ' first ' , ' second ' , 100 , 1. 234 ]  

ʉʧʠʩʢʠ ʫ Python ʥʘʣʝʞʘʪʴ ʜʦ ʟʤʽʥʶʚʘʥʠʭ (mutable) ʪʠʧʽʚ. 

˞̠̓̃̏̑̆̎̎ ̨̒̐̉̒̋̃ 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ 
1. ʉʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʣʘ. ɺʣʘʩʥʝ ʧʦʪʨʽʙʥʦ ʧʨʦʩʪʦ 

ʧʝʨʝʨʘʭʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʯʝʨʝʟ ʢʦʤʫ 

empty _list  = []            # ʇʦʨʦʞʥʽʡ ʩʧʠʩʦʢ 

 

l  = [ '1' , '2' , 3.0 , 4]     # ʉʧʠʩʦʢ ʟ 4-ʭ 

                           # ʨʽʟʥʦʪʠʧʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

 

M = [[ 1, 2, 3] , [ 4, 5, 6]] # ʉʧʠʩʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

                           # ʟ ʜʚʦʭ ʩʧʠʩʢʽʚ 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʩʧʠʩʦʢ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʢʣʶʯʦʚʝ ʩʣʦʚʦ list . 

lst  = list ( collection )  

ʪʫʪ lst  ï ʥʦʚʠʡ ʩʧʠʩʦʢ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʢʦʣʝʢʮʽʾ collection . 

l = list ( range ( 5)) # Cʧʠʩʦʢ [0, 1, 2, 3, 4] 

s = list ( 'list' )   # Cʧʠʩʦʢ ['l', 'i', 's', 't']  
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3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ (ʪʘʢʦʞ ʙʫʜʝʤʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ ʩʧʠʩʢʦʫʪʚʦʨʝʥʥʷ). ʆʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ï ʮʝ 

ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʦʚʦʛʦ ʩʧʠʩʢʫ ʥʘ ʙʘʟʽ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ, ʜʦ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʷʢʦʾ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʷʢʠʡ ʚʠʨʘʟ. ʁʦʛʦ ʩʠʥʪʘʢʩʠʩ ʪʘʢʠʡ 

new_lst =  [ expr ( i ) for i in collection if condition ]  

ʪʫʪ new_lst  ï ʥʦʚʠʡ ʩʧʠʩʦʢ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ, collection  ï ʜʝʷʢʘ ʢʦʣʝʢʮʽʷ. 

ʆʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: 
ʟʤʽʥʥʘ i  ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʙʽʛʘʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʢʦʣʝʢʮʽʾ collection . ʗʢʱʦ ʜʣʷ 

ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ i  ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ  condition , ʪʦ ʚ ʩʧʠʩʦʢ ʜʦʜʘʻʪʴʩʷ 

ʝʣʝʤʝʥʪ expr ( i ), ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽʪʝʨʘʪʦʨʘ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʩʧʠʩʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʚʘʜʨʘʪʽʚ 
ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 30 ʽ ʻ ʢʨʘʪʥʠʤʠ 5: [25, 100, ...] ʧʦʪʨʽʙʥʦ 
ʚʠʢʦʥʘʪʠ ʪʘʢʫ ʽʥʩʪʨʫʢʮʽʶ 

>>> l = [ i ** 2 for i in range ( 5, 31) if i % 5 == 0]  

>>> print ( l )  

[25, 100, 225, 400, 625, 900]  

ʗʢʱʦ ʚ ʦʧʝʨʘʪʦʨʽ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʫʤʦʚʘ ʚʽʜʩʫʪʥʷ, ʪʦ ʙʣʦʢ if  ʦʧʫʩʢʘʶʪʴ 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʩʪʚʦʨʠʤʦ ʩʧʠʩʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʚʘʜʨʘʪʽʚ ʥʘʪʫʨʘʣʴʥʠʭ 
ʯʠʩʝʣ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 4 

>>> l = [ i ** 2 for i in range ( 5)]  

>>> print ( l )  

[0, 1, 4, 9, 16]  

˴̨̗̠̎̅̆̋̒́ 

ʉʧʠʩʦʢ, ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʫ ʷʢʽʡ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʘʥʫʤʝʨʦʚʘʥʽ, ʧʦʯʠʥʘʶʯʠ ʟ 
0. ʅʦʤʝʨ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʜʝʢʩʦʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʪʘʢʦʤʫ ʩʧʠʩʢʫ 

l  = [ 1, 2, 3, 4]  

1 ʤʘʻ ʽʥʜʝʢʩ 0, 2 ï ʽʥʜʝʢʩ 1, 3 ï ʽʥʜʝʢʩ 2, 4 ï ʽʥʜʝʢʩ 3. ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ 

ʦʩʪʘʥʥʽʡ ʝʣʝʤʝʥʪ ʤʘʻ ʥʦʤʝʨ ʥʘ ʦʜʠʥʠʮʶ ʤʝʥʰʠʡ ʥʽʞ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ 
ʩʧʠʩʢʫ.  

ʋ Python ʽʩʥʫʻ ʤʝʭʘʥʽʟʤ ʧʦ-ʝʣʝʤʝʥʪʥʦʾ ʨʦʙʦʪʠ ʟʽ ʩʧʠʩʢʦʤ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʧʠʩʢʫ, ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʘʪʠ ʥʦʤʝʨ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ. 

>>> l [ 0]  
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1 

>>> l [ 3]  

4 

>>> l [ 4]  

Traceback (most recent call last):  

  File "<input> ", line 1, in <module>  

IndexError: list index out of range  

ɿʚʝʨʥʝʥʥʷ ʜʦ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ ʟʘ ʽʥʜʝʢʩʦʤ ʥʘʜʘʻ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʮʴʦʛʦ 
ʝʣʝʤʝʥʪʫ ʫ ʧʘʤôʷʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝʡ ʝʣʝʤʝʥʪ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʥʘ ʽʥʰʠʡ 
ʝʣʝʤʝʥʪ. ʇʨʠ ʮʴʦʤʫ ʩʧʠʩʦʢ ʟʤʽʥʠʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʩʧʠʩʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʟʤʽʥʶʚʘʥʠʭ 
ʪʠʧʽʚ ʜʘʥʠʭ 

>>> l  = [ 1, 2, 3, 4]  

>>> l [ 0] = 111  

>>> l  

[111, 2, 3, 4]  

ɽʣʝʤʝʥʪ ʩʧʠʩʢʫ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʷʭ ʟʛʽʜʥʦ ʟ ʪʠʤʠ 
ʧʨʘʚʠʣʘʤʠ ʷʢʽ ʜʦʟʚʦʣʝʥʽ ʜʣʷ ʦʙôʻʢʪʽʚ ʡʦʛʦ ʪʠʧʫ 

>>> l = [ 1, 2, 3, 4]  

>>> suma = l [ 0] + l [ 1] + l [ 2] + l [ 3]  

>>> print ( suma)  

10 

ɿʚʝʨʥʝʥʥʷ ʜʦ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʚʽʜ'ʻʤʥʠʭ ʽʥʜʝʢʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʫʤʝʨʘʮʽʷ ʨʘʭʫʻʪʴʩʷ ʟ ʢʽʥʮʷ ʩʧʠʩʢʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷ, ʱʦ ï1-ʡ ʝʣʝʤʝʥʪ ʮʝ ʦʩʪʘʥʥʽʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ, ï2-ʡ ï 
ʧʝʨʝʜʦʩʪʘʥʥʽʡ ʽ ʪ.ʜ. 

>>> l  = [ 1, 2, 3, 4]  

>>> l [ - 3]  

2 

>>> l [ - 1] = 555  

>>> l  

[ 1, 2, 3, 555 ]  

˔̨̑̈̉ 

ʂʨʽʤ ʽʥʜʝʢʩʽʚ, ʜʣʷ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʽʚ ʫ Python ʽʩʥʫʶʪʴ 
ʟʨʽʟʠ. ʌʘʢʪʠʯʥʦ ʟʨʽʟ ʩʧʠʩʢʫ ï ʮʝ ʬʨʘʛʤʝʥʪ ʚʠʭʽʜʥʦʛʦ ʩʧʠʩʢʫ. 
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ʅʝʭʘʡ lst  ʜʝʷʢʠʡ ʩʧʠʩʦʢ. ʊʦʜʽ ʟʨʽʟ 

lst[start : end : step]  

ʮʝ ʧʽʜʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ lst , ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʫ ʟ 

ʽʥʜʝʢʩʦʤ start , ʟʘʢʽʥʯʫʻʪʴʩʷ ʝʣʝʤʝʥʪʦʤ ʟ ʽʥʜʝʢʩʦʤ end- 1 ʪʘ ʙʫʜʫʻʪʴʩʷ ʟ 

ʢʨʦʢʦʤ step . 

>>> l  = [ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13]  

>>> l [ 2: 7: 2]  

[3, 5, 7]  

ɼʣʷ ʘʨʛʫʤʝʥʪʽʚ ʟʨʽʟʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ (eng. by 
default). ʊʘʢ ʜʣʷ ʧʘʨʘʤʝʪʨʘ start  ʪʠʧʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʻ 0, ʜʣʷ end  ï ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʠʩʢʫ, ʜʣʷ step  ï ʟʥʘʯʝʥʥʷ 1. ʆʪʞʝ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ 

ʟʨʽʟ, ʱʦ ʤʘʻ ʜʣʷ ʦʜʥʦʛʦ (ʘʙʦ ʢʽʣʴʢʦʭ) ʟ ʘʨʛʫʤʝʥʪʽʚ ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ, ʡʦʛʦ 
ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ ʚ ʢʦʜʽ. ʇʨʠ ʯʦʤʫ ʧʘʨʘʤʝʪʨ step  ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ ʨʘʟʦʤ ʟ 

ʜʨʫʛʦʶ ʜʚʦʢʨʘʧʢʦʶ. ʅʘʧʨʠʢʣʘʜ 

>>> l  = [ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13]  

>>> l [ : ]  

[1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13]  

>>> l [ 1: ]  

[2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13]  

>>> l [ : 3]  

[1, 2, 3]  

>>> l [ :: 2]  

[1, 3, 5, 7, 9, 11, 13]  

ʗʢʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʟʨʽʟʫ, ʟʥʘʯʝʥʥʷ start  >= end  ʘʙʦ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʽʥʜʝʢʩʽʚ ʚʠʷʚʠʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʩʧʠʩʢʫ, ʪʦ ʟʨʽʟ ʙʫʜʝ ʧʦʨʦʞʥʽʤ 

>>> l  = [ 1, 2, 3, 4, 5, 6]  

>>> l [ 5: 3]  

[]  

>>> l [ 10 : 20]  

[]  

>>> l [ 1: 1]  

[]  

ʇʘʨʘʤʝʪʨʠ ʟʨʽʟʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜ'ʻʤʥʠʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʫʤʝʨʘʮʽʷ ʜʣʷ start  ʪʘ end  ʨʘʭʫʻʪʴʩʷ ʟ ʢʽʥʮʷ ʧʦʯʠʥʘʶʯʠ ʚʽʜ - 1. ʗʢʱʦ ʞ step  

ʻ ʚʽʜ'ʻʤʥʠʤ, ʪʦ ʟʥʘʯʝʥʥʷ start  ʪʘ end  ʬʘʢʪʠʯʥʦ ʤʽʥʷʶʪʴʩʷ ʤʽʩʮʷʤʠ 
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>>> l  = [ 1, 2, 3, 4, 5, 6]  

>>> l [ :: - 1]  

[6, 5, 4, 3, 2, 1]  

>>> l [ - 1: 1: - 1]  

[6, 5, 4, 3]  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʨʽʟʠ ʤʦʞʥʘ ʥʝ ʣʠʰʝ ʚʠʜʦʙʫʚʘʪʠ ʧʽʜʩʧʠʩʦʢ, ʘʣʝ ʽ 
ʤʦʜʠʬʽʢʫʚʘʪʠ ʩʧʠʩʦʢ, ʜʦʜʘʶʯʠ ʘʙʦ ʚʠʜʘʣʷʶʯʠ ʝʣʝʤʝʥʪʠ 

>>> l  = [ 1, 2, 3, 4, 5, 6]  

>>> l [ 0: 0] = [ 0]   # ʚʩʪʘʚʣʷʻʪʴʩʷ ʩʧʠʩʦʢ [0]  

                   # ʧʝʨʝʜ ʥʫʣʴʦʚʦʶ ʧʦʟʠʮʽʻʶ 

>>> l  

[0, 1, 2, 3, 4, 5, 6]  

>>> l [ 3: ] = []   # ʚʠʜʘʣʷʶʪʴʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʦʯʠʥʘʶʯʠ ʟ 3-ʛʦ 

>>> l  

[0, 1, 2]  

>>> l [ 3: ] = [ 88, 99] # ʜʦʜʘʶʪʴʩʷ ʚ ʢʽʥʝʮʴ ʩʧʠʩʦʢ ʜʚʘ ʝʣʝʤʝʥʪʠ 

>>> l  

[0, 1, 2, 88, 99]  

˛̨̗̩̐̆̑́ ̎́̅ ̒̐̉̒̋́̍̉ 

ʊʘʙʣʠʮʷ 4.1. ʂʦʥʢʘʪʝʥʘʮʽʷ ʽ ʟʯʝʧʣʝʥʥʷ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

l1 + l2  ʢʦʥʢʘʪʝʥʘʮʽʷ l 1 ʪʘ l 2, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʧʠʩʢʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʰʦʛʦ ʩʧʠʩʢʫ ʜʦ ʢʽʥʮʷ ʷʢʦʛʦ ʜʦʧʠʩʘʥʦ 
ʜʨʫʛʠʡ ʩʧʠʩʦʢ. 

l * n  

n * l  

n ʟʯʝʧʣʝʥʠʭ ʢʦʧʽʡ ʩʧʠʩʢʘ l  

>>> l = [ 1, 2, 3, 4, 5, 6]  

>>> s = [ 10, 20, 30, 40, 50, 60]  

>>> l + s  

[1, 2, 3, 4, 5, 6, 10, 20, 30, 40, 50, 60]  

>>> l * 2 

[1, 2, 3, 4, 5, 6, 1, 2, 3, 4, 5, 6]  

ʊʘʙʣʠʮʷ 4.2. ʇʝʨʝʚʽʨʢʘ ʚʭʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʫ ʫ ʩʧʠʩʦʢ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

x in  l  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ True ,  ʷʢʱʦ ʝʣʝʤʝʥʪ x  ʚʭʦʜʠʪʴ ʜʦ 

ʩʧʠʩʢʫ l  

x not in  l  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ True ,  ʷʢʱʦ ʝʣʝʤʝʥʪ x  ʥʝ ʚʭʦʜʠʪʴ ʜʦ 
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ʩʧʠʩʢʫ l  

>>> l = [ 1, 2, 3, 4, 5, 6]  

>>> 2 in l  

True  

>>> 222 in l  

False  

>>> 222 not in l  

True  

ʊʘʙʣʠʮʷ 4.3. ɸʥʘʣʽʟ ʩʧʠʩʢʫ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

len (l)  ɼʦʚʞʠʥʘ l , ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʠʩʢʫ. 

min ( l )  ʅʘʡʤʝʥʰʠʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ l  

max( l )  ʅʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ l  

l.index(x, i,j)  

ɯʥʜʝʢʩ ʧʝʨʰʦʛʦ ʚʭʦʜʞʝʥʥʷ x  ʜʦ l . 

(ʧʦʯʠʥʘʶʯʠ ʟ ʽʥʜʝʢʩʘ i  ʪʘ ʧʝʨʝʜ ʽʥʜʝʢʩʦʤ j ) 

ʇʘʨʘʤʝʪʨʠ i  ʪʘ j  ʤʘʶʪʴ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ 0 ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʠʩʢʫ ʚʽʜʧʦʚʽʜʥʦ. 

l .count(x)  ʂʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ x  ʜʦ s  

>>> l = [ 1, 2, 3, 4, 5, 6]  

>>> len ( l )  

6 

>>> min ( l )  

1 

>>> l . index ( 3)  

2 

>>> l = [ 1, 2, 2, 2, 2, 3]  

>>> l . count ( 2)  

4 

ʊʘʙʣʠʮʷ 4.4. ʄʦʜʠʬʽʢʘʮʽʷ ʩʧʠʩʢʫ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

s.append(x)  ɼʦʜʘʻ x  ʫ ʢʽʥʝʮʴ ʩʧʠʩʢʫ l . 

l .clear()  ɺʠʣʫʯʘʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʽ ʩʧʠʩʢʫ l  

l .copy()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʩʧʠʩʢʫ l  

l .extend(t)  
ʈʦʟʰʠʨʶʻ ʩʧʠʩʦʢ l  ʩʧʠʩʢʦʤ t  (ʜʦʜʘʻ ʚ ʢʽʥʝʮʴ 

ʩʧʠʩʢʫ l  ʩʧʠʩʦʢ t ) 

l.insert(i, x)  ɺʩʪʘʚʣʷʻ x  ʫ l  ʫ ʧʦʟʠʮʽʶ, ʟʘʜʘʥʫ i  

l .pop(i)  ʇʦʚʝʨʪʘʻ ʝʣʝʤʝʥʪ ʟ ʧʦʟʠʮʽʾ i  ʪʘ ʚʠʣʫʯʘʻ ʡʦʛʦ ʟʽ 
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ʩʧʠʩʢʫ l  

l .pop()  
ʇʦʚʝʨʪʘʻ ʦʩʪʘʥʥʽʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ l , ʪʘ ʚʠʣʫʯʘʻ 

ʡʦʛʦ ʟʽ ʩʧʠʩʢʫ l  

l .remove(x)  
ɺʠʜʘʣʷʻ ʧʝʨʰʠʡ ʪʘʢʠʡ ʝʣʝʤʝʥʪ l , ʜʣʷ ʷʢʦʛʦ  
l[i] == x  

l .reverse()  ʇʝʨʝʩʪʘʚʣʷʻ ʝʣʝʤʝʥʪʠ l  ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ 

l .sort()  ɺʧʦʨʷʜʢʦʚʫʻ ʩʧʠʩʦʢ l  ʟʘ ʥʝʩʧʘʜʘʥʥʷʤ 

>>> l = [ 1, 2, 3, 4, 5, 6]  

>>> l . extend ([ 20, 29])  

>>> l  

[1, 2, 3, 4, 5, 6, 20, 29]  

>>> l . pop ()  

29 

>>> l  

[1, 2, 3, 4, 5, 6, 20]  

>>> l . clear ()  

>>> l  

[]  

ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.4 ʦʧʝʨʘʮʽʾ ʜʣʷ ʩʧʠʩʢʽʚ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʨʽʟʠ ʪʘ/ʘʙʦ ʽʥʰʽ ʦʧʝʨʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʢʮʽʶ ʜʦʜʘʚʘʥʥʷ 
ʝʣʝʤʝʥʪʫ ʜʦ ʩʧʠʩʢʫ 

l . append ( x )  

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 

l [ len ( l ) : len ( l )] = [ x ]  

ɯʥʩʪʨʫʢʮʽʶ 

l . extend ( t )  

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 

l [ len ( l ) : len ( l )] = t  

ɯʥʩʪʨʫʢʮʽʶ ʚʠʜʘʣʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʟʽ ʩʧʠʩʢʫ 

l . clear ()  

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 

l [ :: ] = []  
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ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʡ ʽʥʰʽ ʽʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ 
ʯʠʪʘʯʫ ʩʘʤʦʩʪʽʡʥʦ. 

˛̨̒̏̂̌̉̃̏̒̓ ̑ ̏̂̏̓̉ ̨̈ ̒̐̉̒̋́̍̉ 

ʗʢ ʙʫʣʦ ʩʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʩʧʠʩʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʤʽʥʶʚʘʥʠʭ (mutable) ʪʠʧʽʚ 

ʜʘʥʠʭ. ʆʪʞʝ, ʯʝʨʝʟ ʟʤʽʥʥʫ, ʱʦ ʻ ʽʤ'ʷʤ ʩʧʠʩʢʫ ʥʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʩʪʫʧ, 
ʜʦ ʧʘʤ'ʷʪʽ ʜʝ ʩʧʠʩʦʢ ʟʙʝʨʽʛʘʻ ʩʚʦʾ ʜʘʥʽ. 
ɯʥʢʦʣʠ, ʦʩʦʙʣʠʚʦ ʫ ʥʦʚʘʯʢʽʚ, ʥʝ ʨʦʟʫʤʽʥʥʷ ʮʴʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʦʯʽʢʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ. 
ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʪʘʢʠʡ ʢʦʜ 

>>> l  = [ 1, 2, 3, 4, 5, 6]  

>>> s = l  

>>> s . pop ()  

6 

>>> l  

[1, 2, 3, 4, 5]  

ʗʢ ʙʘʯʠʤʦ ʩʧʠʩʦʢ l  ʟʤʽʥʠʚʩʷ ï ʟʥʠʢ ʝʣʝʤʝʥʪ 6. ɺʠʥʠʢʘʻ ʮʽʣʢʦʤ ʣʦʛʽʯʥʝ 

ʟʘʧʠʪʘʥʥʷ ï ʏʦʤʫ? ɸʜʞʝ ʤʠ ʥʽʯʦʛʦ ʥʝ ʨʦʙʠʣʠ ʟʽ ʩʧʠʩʢʦʤ l .  

ʇʦʷʩʥʝʥʥʷ ʮʴʦʛʦ çʬʝʥʦʤʝʥʫè ʧʦʣʷʛʘʻ ʨʦʟʫʤʽʥʥʽ ʪʦʛʦ ʷʢ ʚʣʘʰʪʦʚʘʥʽ ʟʤʽʥʥʽ ʫ 
Python. ɸ ʩʘʤʝ: ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʫ ʧʝʨʰʦʤʫ ʧʘʨʘʛʨʘʬʽ ï ʟʤʽʥʥʽ ʮʝ ʘʜʨʝʩʠ 

ʧʘʤ'ʷʪʽ (ʧʦʩʠʣʘʥʥʷ). ɯʥʩʪʨʫʢʮʽʷ s = l  ʧʨʦʚʝʣʘ ʢʦʧʽʶʚʘʥʥʷ ʘʜʨʝʩ, ʘ ʥʝ ʩʧʠʩʢʽʚ ʽ 

ʪʦʤʫ ʬʘʢʪʠʯʥʦ s  ʽ l  ʮʝ ʜʚʘ ʨʽʟʥʠʭ ʽʤʝʥʽ ʦʜʥʦʛʦ ʩʧʠʩʢʫ. ɿʤʽʥʠʚʰʠ ʩʧʠʩʦʢ s  ʤʠ 

ʟʤʽʥʠʣʠ ʽ ʩʧʠʩʦʢ l . 

ʗʢʱʦ ʥʘʚʝʜʝʥʘ ʚʠʱʝ ʧʦʚʝʜʽʥʢʘ ʥʝ ʻ ʙʘʞʘʥʦʶ, ʪʦ ʩʧʠʩʦʢ ʪʨʝʙʘ ʢʦʧʽʶʚʘʪʠ 
ʘʙʦ ʽʥʩʪʨʫʢʮʽʻʶ copy  ʘʙʦ ʟ ʜʦʧʦʤʦʛʦʶ ʟʨʽʟʽʚ 

>>> l = [ 1, 2, 3, 4, 5, 6]  

>>> s = l . copy ()    # s = l[:]  

>>> s . pop ()  

6 

>>> l  

[1, 2, 3, 4, 5, 6]  

>>> s  

[1, 2, 3, 4, 5]  

ʗʢ ʙʘʯʠʤʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʧʠʩʦʢ ʣʠʰʠʚʩʷ ʥʝʟʤʽʥʥʠʤ. 

ˏ̠̃̆̅̆̎̎ ̨̒̐̉̒̋̃ ̈ ̨̋̌́̃́̓̔̑̉ 

ʉʧʠʩʦʢ ʤʦʞʥʘ ʚʠʚʦʜʠʪʠ ʥʘ ʝʢʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʽʥʩʪʨʫʢʮʽʾ print . ʇʨʦʪʝ ʚ 

Python ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʛʦʪʦʚʦʾ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʽʚ ʟ ʢʣʘʚʽʘʪʫʨʠ. 
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ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦ-ʝʣʝʤʝʥʪʥʝ ʚʚʝʜʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʢʣ ʧʦ ʧʨʦʤʽʞʢʫ ʟʥʘʯʝʥʴ. 

# ɹʣʦʢ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ 

N = int ( input ("ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ "))  

l = []            # ʉʪʚʦʨʶʻʤʦ ʧʦʨʦʞʥʽʡ ʩʧʠʩʦʢ 

for i in range ( N) :  

    x = float ( input ("ɿʘʜʘʡʪʝ %d-ʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ " % ( i )))  

    l . append ( x )   # ɼʦʜʘʻʤʦ ʝʣʝʤʝʥʪ ʭ ʫ ʩʧʠʩʦʢ 

# ==================================  

# ɺʠʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʥʘ ʝʢʨʘʥ 

print ( l )           

˛̨̖̂̅ ̨̒̐̉̒̋̃ 

1. ˴ ̠̓̆̑̔̃́̎̎ ̒̐̉̒̋̔ 

ʆʩʢʽʣʴʢʠ ʩʧʠʩʦʢ ʻ ʢʦʣʝʢʮʽʻʶ, ʪʦ ʚʩʽ ʡʦʛʦ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ ʧʦʩʣʽʜʦʚʥʦ 
ʧʝʨʝʙʨʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʢʣ for . ʅʝʭʘʡ ʤʘʻʤʦ ʩʧʠʩʦʢ lst . ʊʦʜʽ ʮʠʢʣ 

for  elem  in  lst :  

    process _iteration  

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʻ process _iteration  ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ elem  ʩʧʠʩʢʫ.  

ʅʘʧʨʠʢʣʘʜ, ʟʥʘʡʜʝʤʦ ʩʫʤʫ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ʚʽʜ 
1 ʜʦ 5. 

l  = [ 1, 2, 3, 4, 5]  

suma = 0              # ɿʤʽʥʥʘ ʫ ʷʢʽʡ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʩʫʤʘ 

for elem in l:  

    suma += elem      # ɼʦʜʘʻʤʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ 

print ( suma)  

ʇʨʠʢʣʘʜ 4.1. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ. 

ʈʦʟʚôʷʟʦʢ. ʍʦʯʘ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʫ Python ʻ ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ 

max, ʨʦʟʚôʷʞʝʤʦ ʮʶ ʟʘʜʘʯʫ ʙʝʟ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟʽ ʩʧʠʩʢʘʤʠ. ʉʭʦʞʫ ʟʘʜʘʯʫ, ʧʨʦʪʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʠʩʢʽʚ 
ʤʠ ʚʞʝ ʨʘʥʽʰʝ ʨʦʟʚôʷʟʫʚʘʣʠ, ʪʦʤʫ ʥʘʚʝʜʝʤʦ ʧʨʦʛʨʘʤʫ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ 
ʧʦʷʩʥʝʥʴ ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʫ 

# ɹʣʦʢ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ 

N = int ( input ("ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ "))  

l = []            # ʉʪʚʦʨʶʻʤʦ ʧʦʨʦʞʥʽʡ ʩʧʠʩʦʢ 
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for i in range ( N) :  

    x = float ( input ("ɿʘʜʘʡʪʝ %d-ʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ " % ( i )))  

    l . append ( x )   # ɼʦʜʘʻʤʦ ʝʣʝʤʝʥʪ ʭ ʫ ʩʧʠʩʦʢ 

# =========================== ======= 

# ɿʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ 

max = l [ 0]  # 0 -ʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ ʧʦʢʣʘʜʝʤʦ ʥʘʡʙʽʣʴʰʠʤ 

for  i  in  range ( 1, len ( l )) :  # ʇʨʦʭʦʜʠʤʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ 

    if  max < l [ i ] :  # ʗʢʱʦ ʧʦʪʦʯʥʠʡ ʤʘʢʩʠʤʫʤ 

                    # ʤʝʥʰʠʡ ʟʘ ʧʦʪʦʯʥʠʡ ʝʣʝʤʝʥʪ 

        max = l [ i ]  # ʟʤʽʥʶʻʤʦ ʧʦʪʦʯʥʠʡ ʤʘʢʩʠʤʫʤ 

print ("ʅʘʡʙʽʣʴʥʠʭ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ -  " , max)  

φȢ ˛̨̖̂̅ ̒̐̉̒̋̔ ̈́ ̨̎̅̆̋̒́̍̉ 

ʂʨʽʤ ʧʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʧʨʦʭʦʜʫ ʩʧʠʩʢʫ, ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ ʤʦʞʥʘ ʧʝʨʝʙʨʘʪʠ ʟʘ 
ʾʭʥʽʤʠ ʽʥʜʝʢʩʘʤʠ. ʅʝʭʘʡ lst  ʜʝʷʢʠʡ ʩʧʠʩʦʢ. ʊʦʜʽ ʮʠʢʣ 

for i in range ( len ( lst )) :  

    process_iteration      # ʊʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ lst[i]  

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʻ process_iteration  ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ, 

ʟʚʝʨʪʘʥʥʷ ʜʦ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʟʘ ʾʭʥʽʤʠ ʽʥʜʝʢʩʘʤʠ, ʪʦʙʪʦ lst[i] . 

ʇʨʠʢʣʘʜ 4.2. ɿʥʘʡʪʠ ʽʥʜʝʢʩ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ. 

ʈʦʟʚôʷʟʦʢ. ʆʩʢʽʣʴʢʠ ʘʣʛʦʨʠʪʤ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ ʜʦʩʣʽʚʥʦ 
ʧʦʚʪʦʨʶʻ ʪʘʢʠʡ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʟʘʜʘʯʽ, ʪʦ ʧʨʦʩʪʦ ʟʘʟʥʘʯʠʤʦ ʡʦʛʦ ʩʭʝʤʘʪʠʯʥʦ ï
ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʤʽʩʪʴ ʢʨʘʧʦʢ ʧʦʪʨʽʙʥʦ ʚʩʪʘʚʠʪʠ ʬʨʘʛʤʝʥʪ ʢʦʜʫ ʟ 
ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢʣʘʜʫ. ʋ ʮʠʢʣʽ ʙʫʜʝʤʦ ʧʨʦʭʦʜʠʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʦ ʽʥʜʝʢʩʘʭ. 
ɹʫʜʝʤʦ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʦʯʥʠʡ ʝʣʝʤʝʥʪ, ʘʣʝ ʽ ʡʦʛʦ 
ʽʥʜʝʢʩ 

# ɹʣʦʢ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ 

ééééééééééééééééééééééééééééééééééé 

# ɿʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ ʨʘʟʦʤ ʟ ʡʦʛʦ ʽʥʜʝʢʩʦʤ 

max_elem  = l [ 0] # 0 -ʡ ʝʣʝʤʝʥʪ ʩʧʠʩʢʫ ʧʦʢʣʘʜʝʤʦ ʥʘʡʙʽʣʴʰʠʤ 

max_index  = 0   # ɯʥʜʝʢʩ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ 

for  i  in  range ( 1, len ( l )) : # ʇʨʦʭʦʜʠʤʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ 

    if  max_elem  < l [ i ] : # ʗʢʱʦ ʧʦʪʦʯʥʠʡ ʤʘʢʩʠʤʫʤ 

                        # ʤʝʥʰʠʡ ʟʘ ʧʦʪʦʯʥʠʡ ʝʣʝʤʝʥʪ 

        max_elem  = l [ i ] # ʟʤʽʥʶʻʤʦ ʧʦʪʦʯʥʠʡ ʤʘʢʩʠʤʫʤ 

        max_index  = i    # ʟʤʽʥʶʻʤʦ ʽʥʜʝʢʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʣ-ʪʫ 

print ("ʅʘʡʙʽʣʴʥʠʭ ʝʣʝʤʝʥʪ %d ʤʘʻ ʽʥʜʝʢʩ %d" % ( max_elem , max_index ))  
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3Ȣ ˛̨̖̂̅ ̒̐̉̒̋̔ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̗̩̔̎̋̕ enumerate . 

ʌʫʥʢʮʽʷ enumerate , ʜʦʟʚʦʣʷʻ ʧʨʦʙʽʛʘʪʠ ʮʠʢʣʦʤ for  ʩʧʠʩʦʢ ʷʢ ʢʦʣʝʢʮʽʶ ʽ 

ʧʨʠ ʮʴʦʤʫ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʽʥʜʝʢʩʽʚ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ 

for i , elem in enumerate ( lst ) :  

    process_iteration # ʊʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ i ʪʘ elem 

ʊʫʪ i  ï ʽʥʜʝʢʩ ʝʣʝʤʝʥʪʫ ʩʧʠʩʢʫ, elem  ï ʧʦʪʦʯʥʠʡ ʝʣʝʤʝʥʪ ʢʦʣʝʢʮʽʾ. 

ʆʪʞʝ, ʮʠʢʣ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ 
ʤʦʞʝʤʦ ʧʝʨʝʧʠʩʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ 

for i , elem in enumerate ( l ) :  

    if max_elem  < elem:  

        max_elem = elem  

        max_index  = i  

ʇʨʠʢʣʘʜ 4.3. ɿʥʘʡʪʠ ʩʫʤʫ ʝʣʝʤʝʥʪʽʚ ʜʽʡʩʥʦʛʦ ʚʝʢʪʦʨʘ. 

ʈʦʟʚôʷʟʦʢ. ʗʢ ʚʽʜʦʤʦ ʚʝʢʪʦʨ ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʥʘʙʽʨ ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ʆʪʞʝ 
ʮʶ ʟʘʜʘʯʫ ʟʨʫʯʥʦ ʨʦʟʚôʷʟʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʠʩʦʢ. ʗʢ ʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ 
ʧʨʠʢʣʘʜʽ, ʨʦʟʽʙôʻʤʦ ʟʘʜʘʯʫ ʥʘ ʜʚʘ ʢʨʦʢʠ ï ʚʚʝʜʝʥʥʷ ʚʝʢʪʦʨʘ ʟ ʢʣʘʚʽʘʪʫʨʠ ʽ 
ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʥʦʛʦ ʚʝʢʪʦʨʘ. ɸʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʴʦʤʫ 
ʧʨʠʢʣʘʜʫ ʢʦʜ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ ʟʘʟʥʘʯʠʤʦ ʩʭʝʤʘʪʠʯʥʦ. ʉʫʤʫ 
ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘ ʟʥʘʡʜʝʤʦ ʧʨʦʙʽʛʘʶʯʠ ʡʦʛʦ ʝʣʝʤʝʥʪʠ ʮʠʢʣʦʤ ʧʦ ʢʦʣʝʢʮʽʾ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

# ɹʣʦʢ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ 

ééééééééééééééééééééééééééééééééééé 

# ʆʙʯʠʩʣʝʥʥʷ ʩʫʤʠ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʥʦʛʦ ʚʝʢʪʦʨʘ 

suma = 0         # ʟʤʽʥʥʘ ʫ ʷʢʽʡ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʩʫʤʘ 

for  elem  in  l :   # ʧʨʦʙʽʛʘʻʤʦ ʩʧʠʩʦʢ ʧʦ-ʝʣʝʤʝʥʪʥʦ 

    suma += elem  # ʜʦʜʘʻʤʦ ʜʦ ʩʫʤʠ ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʠ 

print ("ʉʫʤʘ ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘ =", suma)  

˙̟̠̏̅̆̌̃́̎̎ ̑̏̂̏̓̉ ̈ ̗̠̍́̓̑̉̍̉ ̈́ ̟̅̏̐̏̍̏̄̏ ̨̒̐̉̒̋̃ 

ʗʢ ʚʽʜʦʤʦ, ʙʫʜʴ-ʷʢʫ ʤʘʪʨʠʮʶ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʚʝʢʪʦʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʚʝʢʪʦʨʽʚ. 

ὥ ȣ ὥȟ
ȣ ȣ ȣ
ὥ ȟ ȣ ὥ ȟ

ὥ ȣ ὥȟ
ȣ ȣ ȣ
ὥ ȟ ȣ ὥ ȟ
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ʊʦʜʽ, ʦʯʝʚʠʜʥʦ, ʱʦ ʟ ʤʘʪʨʠʮʷʤʠ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʫ Python ʷʢ ʟʽ ʩʧʠʩʢʘʤʠ, 
ʝʣʝʤʝʥʪʘʤʠ ʷʢʠʭ ʻ ʩʧʠʩʢʠ ʜʽʡʩʥʠʭ ʯʠʩʝʣ. ʅʘʧʨʠʢʣʘʜ, ʤʘʪʨʠʮʶ 

ὓ
ρ ς σ
τ υ φ

 

ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʩʧʠʩʢʦʤ ʟ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʽʩʪʠʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 
ʨʷʜʦʢ ʤʘʪʨʠʮʽ 

M = [ [ 1, 2, 3] , [ 4, 5, 6] ]  

ʊʘʢʝ ʟʦʙʨʘʞʝʥʥʷ ʩʧʠʩʢʽʚ ʥʘʙʣʠʞʘʻ ʨʦʙʦʪʫ ʟ ʥʠʤʠ ʜʦ ʨʦʙʦʪʠ ʟʽ ʟʚʠʯʘʡʥʠʤʠ 
ʤʘʪʨʠʮʷʤʠ. ʌʘʢʪʠʯʥʦ ʻʜʠʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʙʫʜʝ ʪʝ, ʱʦ ʚ ʤʘʪʝʤʘʪʠʮʽ, ʷʢ 
ʧʨʘʚʠʣʦ ʥʦʤʝʨʠ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʯʠʢʽʚ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʦʜʠʥʠʮʽ, ʘ ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʽʚ 
ʥʫʤʝʨʫʶʪʴʩʷ ʟ ʥʫʣʷ. ʆʪʞʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ 
ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʝʨʝʪʠʥʽ Ὥ-ʛʦ ʨʷʜʢʘ ʽ Ὦ-ʛʦ ʩʪʦʚʧʯʠʢʘ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʽʚ ʟ ʥʦʤʝʨʘʤʠ ʨʷʜʢʘ ʽ ʩʪʦʚʧʯʠʢʘ Ὥ ρ ʽ Ὦ ρ 
ʚʽʜʧʦʚʽʜʥʦ. 
ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʣʷ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʤʘʪʨʠʮʽ ʪʨʝʙʘ ʚʟʷʪʠ ʝʣʝʤʝʥʪ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʽ ʧʝʨʰʦʤʫ ʩʪʦʚʧʯʠʢʫ (ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ 4) 
ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʝʣʝʤʝʥʪ M[1][0] . 

>>> M = [ [ 1, 2, 3] , [ 4, 5, 6] ]  

>>> M[1][0]  

4 

ɿʦʙʨʘʞʝʥʥʷ ʤʘʪʨʠʮʴ ʷʢ ʩʧʠʩʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚʢʣʘʜʝʥʽ ʩʧʠʩʢʠ ʧʽʜʢʘʟʫʻ 
ʘʣʛʦʨʠʪʤ ʦʙʨʦʙʢʠ ʤʘʪʨʠʮʴ, ʘ ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ ʧʦ ʢʦʣʝʢʮʽʾ. 
ʇʨʠ ʮʴʦʤʫ, ʽʪʝʨʘʪʦʨ ʟʦʚʥʽʰʥʴʦʛʦ ʮʠʢʣʫ ʙʽʞʠʪʴ "ʧʦ ʨʷʜʢʘʭ ʤʘʪʨʠʮʽ", ʘ ʽʪʝʨʘʪʦʨ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʢʣʫ ï ʧʦ ʝʣʝʤʝʥʪʘʭ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʷʜʢʘ: 

for  row  in  M:           # row  ʙʽʞʠʪʴ ʧʦ ʨʷʜʢʘʭ ʤʘʪʨʠʮʽ M 

    for elem in row:    # elem ʧʨʦʙʽʛʘʻ ʝʣʝʤʝʥʪʠ ʨʷʜʢʘ row 

        # ʪʫʪ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ ʟ  

        # ʧʦʪʦʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʤʘʪʨʠʮʽ M 

ʊʫʪ ʜʝʷʢʘ M ʟʘʜʘʥʘ ʤʘʪʨʠʮʷ. 

ɸʥʘʣʦʛʽʯʥʦ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʢʣʘʜʝʥʽ ʮʠʢʣʠ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ 
ʤʘʪʨʠʮʴ ʟ ʢʣʘʚʽʘʪʫʨʠ 

# ɺʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʟ ʢʣʘʚʽʘʪʫʨʠ 

N = int ( input ("ʂʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʤʘʪʨʠʮʽ "))  

L = int ( input ("ʂʽʣʴʢʽʩʪʴ ʩʪʦʚʧʯʠʢʽʚ ʤʘʪʨʠʮʽ "))  

M = []            # ʉʪʚʦʨʶʻʤʦ ʧʦʨʦʞʥʶ ʤʘʪʨʠʮʶ 

for i in range ( N) :  



Ä4 ʉʧʠʩʢʠ ʪʘ ʢʦʨʪʝʞʽ 

95 

    row  = []      # ʉʪʚʦʨʶʻʤʦ ʧʦʨʦʞʥʽʡ ʩʧʠʩʦʢ -  ʨʷʜʦʢ ʤʘʪʨʠʮʽ 

    # ɿʘʧʦʚʥʶʻʤʦ ʨʷʜʦʢ ʤʘʪʨʠʮʽ ʟ ʢʣʘʚʽʘʪʫʨʠ 

    for  j  in  range ( L) :  

        elem = float ( input ( "M[%d][%d] = " % ( i , j )))  

        row . append ( elem )  

    M. append ( row ) # ɼʦʜʘʻʤʦ ʟʘʧʦʚʥʝʥʠʡ ʨʷʜʦʢ ʜʦ ʤʘʪʨʠʮʽ 

ʆʩʢʽʣʴʢʠ ʚʚʦʜʠʪʠ ʜʘʥʽ ʫ ʤʘʪʨʠʮʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʢʦʜʫ 
ʧʦʪʨʽʙʥʦ ʧʦ-ʝʣʝʤʝʥʪʥʦ, ʪʦ ʪʘʢʝ ʚʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʥʝ ʟʨʫʯʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 
ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʦʨʠʩʪʫʚʘʯʫ ʟʨʫʯʥʽʰʝ ʚʚʦʜʠʪʠ ʟʨʘʟʫ ʚʝʩʴ ʨʷʜʦʢ 
ʤʘʪʨʠʮʽ. ʅʘʚʝʜʝʤʦ ʙʝʟ ʧʦʷʩʥʝʥʴ (ʦʩʢʽʣʴʢʠ ʮʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʨʦʟʛʣʷʥʫʪʠʭ 
ʪʝʤ) ʢʦʜ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʚʦʜʠʪʠ ʤʘʪʨʠʮʶ ʧʦ ʨʷʜʢʘʭ, ʨʦʟʜʽʣʷʶʯʠ ʝʣʝʤʝʥʪʠ 
ʨʷʜʢʘ, ʩʠʤʚʦʣʦʤ (ʘʙʦ ʢʽʣʴʢʦʤʘ ʩʠʤʚʦʣʘʤʠ) ʧʨʦʧʫʩʢʫ 

# ɹʣʦʢ ʚʚʝʜʝʥʥʷ ʩʧʠʩʢʫ ʟ ʢʣʘʚʽʘʪʫʨʠ 

N = int ( input ("ʂʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʤʘʪʨʠʮʽ "))  

M = []            # ʉʪʚʦʨʶʻʤʦ ʧʦʨʦʞʥʶ ʤʘʪʨʠʮʶ 

for i in range ( N) :  

    # ɺʚʦʜʠʤʦ ʨʷʜʦʢ ʤʘʪʨʠʮʽ row  ʟ ʢʣʘʚʽʘʪʫʨʠ 

    row = map( float , input ( "%d: " % i ) . split ())  

    M. append ( row )  # ɼʦʜʘʻʤʦ ʨʷʜʦʢ ʜʦ ʤʘʪʨʠʮʽ 

ɺʚʝʜʝʥʫ ʤʘʪʨʠʮʶ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʾ print . 

ʇʨʦʪʝ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʚʝʜʝʥʥʷ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʷʢ ʜʣʷ ʩʧʠʩʢʫ 

>>> print ( M)  

[[1, 2, 3], [4, 5, 6]]  

ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʠʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʧʦ ʨʷʜʢʘʭ 

for row in M: 

    for elem in row:  

        print ( elem , end=" " )  

    print ()  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ ʜʣʷ ʟʘʜʘʥʦʾ ʚʠʱʝ ʤʘʪʨʠʮʽ M ʙʫʜʝ 

1 2 3  

4 5 6  

ʇʨʠʢʣʘʜ 4.4. ɺʠʟʥʘʯʠʪʠ ʥʘʡʤʝʥʰʠʡ ʟ ʝʣʝʤʝʥʪʽʚ ʢʚʘʜʨʘʪʥʦʾ ʜʽʡʩʥʦʾ ʤʘʪʨʠʮʽ 

ʧʦʨʷʜʢʫ .. 
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ʈʦʟʚôʷʟʦʢ. ʈʦʟʽʙôʻʤʦ ʟʘʜʘʯʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʇʝʨʰʘ ï ʚʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʟ 
ʢʣʘʚʽʘʪʫʨʠ. ɼʨʫʛʘ ï ʮʝ ʧʦʰʫʢ ʤʽʥʽʤʫʤʫ ʫ ʤʘʪʨʠʮʽ. ɸʣʛʦʨʠʪʤ ʚʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʟ 
ʢʣʘʚʽʘʪʫʨʠ ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʱʝ. ʊʦʤʫ ʫ ʧʨʦʛʨʘʤʽ ʚʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ ʧʦʟʥʘʯʠʤʦ 
ʩʭʝʤʘʪʠʯʥʦ.  
ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʤʝʥʰʦʛʦ ʝʣʝʤʝʥʪʫ ʤʘʪʨʠʮʽ ʙʫʜʝʤʦ ʧʨʦʙʽʛʘʪʠ ʚʩʽ 

ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ. 
ɺʠʢʦʨʠʩʪʘʻʤʦ ʜʦʜʘʪʢʦʚʫ ʟʤʽʥʥʫ min, ʷʢʘ ʙʫʜʝ ʤʽʩʪʠʪʠ ʧʦʪʦʯʥʠʡ ʤʽʥʽʤʫʤ ʩʝʨʝʜ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʞʝ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ. 

# ɺʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ M ʟ ʢʣʘʚʽʘʪʫʨʠ 

éééééééééééééééééééééééééééééééééééééé 

# ʇʦʰʫʢ ʥʘʡʤʝʥʰʦʛʦ 

min = M [ 0][ 0]  

for row in M: 

    for elem in row:  

        if elem <= min:  

            min = elem  

 

print ( min )  

ʇʨʠʢʣʘʜ 4.5.  ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʻ ʟʘʜʘʥʘ ʤʘʪʨʠʮʷ ʩʠʤʝʪʨʠʯʥʦʶ. 

ʈʦʟʚôʷʟʦʢ. ʋʤʦʚʘ ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ ʤʘʻ ʚʠʛʣʷʜ: ὥ ὥ  

ʜʣʷ ʚʩʽʭ ὭȟὮ. ʊʦʤʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʜʘʯʫ ʧʦʰʫʢʫ ʪʘʢʠʭ ὭȟὮ, ʱʦ 
ὥ ὥ . ʗʢʱʦ ʪʘʢʠʭ ʽʥʜʝʢʩʽʚ ʥʝʤʘʻ, ʪʦ ʤʘʪʨʠʮʷ ʩʠʤʝʪʨʠʯʥʘ. ʋ ʧʨʦʛʨʘʤʽ 

ʚʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ res , ʷʢʘ ʙʫʜʝ ʤʽʩʪʠʪʠ True , ʷʢʱʦ ʥʝ ʽʩʥʫʻ ʪʘʢʠʭ ὭȟὮ, ʱʦ 

ὥ ὥ   ̔ False , ʷʢʱʦ ʪʘʢʽ ὭȟὮ ʙʫʜʝ ʟʥʘʡʜʝʥʦ. 

# ɺʚʝʜʝʥʥʷ ʤʘʪʨʠʮʽ M ʟ ʢʣʘʚʽʘʪʫʨʠ 

éééééééééééééééééééééééééééééééééééééé 

# ɺʠʟʥʘʯʝʥʥʷ ʯʠ ʻ ʤʘʪʨʠʮʷ ʩʠʤʝʪʨʠʯʥʘ 

n = len ( M)  

res = True  

for i in range ( n) :  

    for j in range ( n) :  

        if M[ i ][ j ] != M [ j ][ i ] :  

            res = False  

 

print ( res )  
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˗̨̏̑̓̆̇ 

ʂʦʨʪʝʞ ʫ Python ï ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʥʝʟʤʽʥʶʚʘʥʘ (immutable) ʢʦʣʝʢʮʽʷ 

ʦʙ'ʻʢʪʽʚ ʜʦʚʽʣʴʥʠʭ ʪʠʧʽʚ. 

ɽʣʝʤʝʥʪʠ ʢʦʨʪʝʞʫ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ ʽ ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʢʨʫʛʣʠʭ 
ʜʫʞʢʘʭ 

( 0, 1, 2, 3, 4, 5)  

( ' first ' , ' second ' , 100 , 1. 234 )  

ʌʘʢʪʠʯʥʦ ʢʦʨʪʝʞ ʮʝ ʥʝʟʤʽʥʶʚʘʥʠʡ ʩʧʠʩʦʢ. 
ɺʠʥʠʢʘʻ ʟʘʧʠʪʘʥʥʷ, ʥʘʚʽʱʦ ʧʦʪʨʽʙʥʽ ʢʦʨʪʝʞʽ, ʷʢʱʦ ʻ ʩʧʠʩʢʠ? ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ 

ʟʘʧʠʪʘʥʥʷ ʪʘʢʘ: 
1. ʂʦʨʪʝʞʽ ʥʘʜʘʶʪʴ ʟʘʭʠʩʪ ʢʦʣʝʢʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʟʤʽʥʠ. 
2. ʂʦʨʪʝʞʽ ʤʘʶʪʴ ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʠʩʢʘʤʠ. 
3. ʂʦʨʪʝʞʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʧʠʩʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ ʢʣʶʯʘ 
ʩʣʦʚʥʠʢʘ (ʧʝʚʥʠʡ ʪʠʧ ʜʘʥʠʭ Python, ʱʦ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʧʽʟʥʽʰʝ). 

ʈʦʙʦʪʘ ʟ ʢʦʨʪʝʞʘʤʠ ʧʦʜʽʙʥʘ ʜʦ ʨʦʙʦʪʠ ʟʽ ʩʧʠʩʢʘʤʠ. ɺʣʘʩʥʝ ʜʣʷ ʢʦʨʪʝʞʽʚ 
ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ ʱʦ ʽ ʜʣʷ ʩʧʠʩʢʽʚ, ʷʢʽ ʥʝ ʟʤʽʥʶʶʪʴ ʩʘʤ 
ʢʦʨʪʝʞ. 

>>> l  = ( 1, 2, 3, 4, 5)  

>>> print ( l [ 4])  

5 

ʗʢʱʦ ʞ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʢʦʨʪʝʞ, ʪʦ ʩʪʚʦʨʶʶʪʴ ʥʦʚʠʡ ʢʦʨʪʝʞ ʥʘ ʙʘʟʽ 
ʚʠʭʽʜʥʦʛʦ ʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʧʨʠʩʚʦʻʥʥʷ ʧʦʜʽʙʥʦ ʜʦ ʧʨʦʩʪʠʭ ʪʠʧʽʚ. ʉʧʨʦʙʫʻʤʦ 
ʟʤʽʥʠʪʠ ʦʩʪʘʥʥʽʡ ʝʣʝʤʝʥʪ ʢʦʨʪʝʞʫ l . 

>>> l [ 4] = 333  

Traceback  ( most  recent  call  last ):  

  File "<input>", line 1, in <module>  

TypeError: 'tuple' object does not support item assignment  

ʗʢ ʙʘʯʠʤʦ ʩʠʩʪʝʤʘ ʚʠʚʦʜʠʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ. ʇʨʦʪʝ, ʟʤʽʥʘ ʢʦʨʪʝʞʫ, 
ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʧʦʤʠʣʦʢ 

>>> l  = l  + ( 555 , 666 ) # ɼʦʜʘʻʤʦ ʜʚʘ ʝʣʝʤʝʥʪʠ ʜʦ ʢʦʨʪʝʞʫ 

>>> print ( l )  

( 1, 2, 3 , 4, 5, 555, 666)  
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˞̠̓̃̏̑̆̎̎ ̨̋̏̑̓̆̇̃ 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʢʦʨʪʝʞʽʚ. 
1. ʉʪʚʦʨʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʣʘ. ɺʣʘʩʥʝ ʧʦʪʨʽʙʥʦ ʧʝʨʝʨʘʭʫʚʘʪʠ 

ʝʣʝʤʝʥʪʠ ʢʦʨʪʝʞʫ ʫ ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ ʯʝʨʝʟ ʢʦʤʫ 

empty _tuple  = ()     # ʇʦʨʦʞʥʽʡ ʢʦʨʪʝʞ 

 

one_element  = ( 333 , ) # ʂʦʨʪʝʞ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

 

l  = ( '1' , '2' , 3.0 , 4) # ʂʦʨʪʝʞ ʟ 4-ʭ ʝʣʝʤʝʥʪʽʚ 

 

M = (( 1, 2, 3) , ( 4, 5, 6)) # ʂʦʨʪʝʞ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

                           # ʟ ʜʚʦʭ ʢʦʨʪʝʞʽʚ  

                           # ï ʥʝʟʤʽʥʶʚʘʥʘ ʤʘʪʨʠʮʷ 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʨʪʝʞʫ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

one_element  = ( 333 , ) # ʂʦʨʪʝʞ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

ʂʦʤʘ ʚ ʜʫʞʢʘʭ ʧʽʩʣʷ ʯʠʩʣʘ 333 ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ ʚʠʧʘʜʢʦʚʦ. ʉʧʨʘʚʘ ʫ ʪʦʤʫ, ʱʦ 

ʙʝʟ ʥʝʾ Python ʙʫʜʝ ʨʦʟʛʣʷʜʘʪʠ ʜʫʞʢʠ ʚʠʢʣʶʯʥʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʟʤʽʥʠ ʧʨʽʦʨʠʪʝʪʫ 
ʘʨʠʬʤʝʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʘ ʥʝ ʩʪʚʦʨʝʥʥʷ ʢʦʨʪʝʞʫ. ɯ ʪʘʢʠʤ ʯʠʥʦʤ, ʙʝʟ ʢʦʤʠ ʧʽʩʣʷ 
ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʫ ʟʤʽʥʥʘ one_element  ʙʫʜʝ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʘ ʥʝ ʢʦʨʪʝʞʦʤ. 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʢʦʨʪʝʞ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʩʪʨʫʢʮʽʶ tuple . 

tpl  = tuple ( collection )  

ʊʫʪ tpl  ï ʥʦʚʠʡ ʢʦʨʪʝʞ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʢʦʣʝʢʮʽʾ collection . 

t = tuple ( range ( 5))        # ʂʦʨʪʝʞ (0, 1, 2, 3, 4)  

s = tuple ([ 1, 2, 3, 4, 5]) # ʂʦʨʪʝʞ (1, 2, 3, 4, 5) 

˜̠́̋̔̃́̎̎ ̨̗̋̏̌̆̋̊ 

ʇʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ ï ʮʝ ʧʨʠʩʚʦʻʥʥʷ ʚʠʜʫ 

t  = ( x1,  é, xN)  

ʜʝ t  ï ʽʤôʷ ʟʘʧʘʢʦʚʘʥʦʛʦ ʢʦʨʪʝʞʫ, x1, é, xN ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥʥʠʭ (ʚʠʨʘʟʽʚ, 

ʦʙôʻʢʪʽʚ ʪʦʱʦ). ʆʪʞʝ, ʧʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ, ʮʝ ʩʪʚʦʨʝʥʥʷ ʢʦʨʪʝʞʫ ʟ ʜʝʢʽʣʴʢʦʭ 
ʟʤʽʥʥʠʭ ʘʙʦ ʚʠʨʘʟʽʚ. 

ʈʦʟʧʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ ï ʮʝ ʧʨʠʩʚʦʻʥʥʷ ʚʠʜʫ 
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x1, é, xN = t  

ʜʝ x1, é, xN ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥʥʠʭ. t  ï ʜʝʷʢʠʡ ʢʦʨʪʝʞ. ɼʣʷ ʨʦʟʧʘʢʫʚʘʥʥʷ 

ʢʦʨʪʝʞʫ, ʚʘʞʣʠʚʦ, ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ, ʱʦ ʩʪʦʾʪʴ ʟʣʽʚʘ ʚʽʜ ʟʥʘʢʫ ʨʽʚʥʦʩʪʽ 
ʜʦʨʽʚʥʶʚʘʣʘ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʪʝʞʽ. 

>>> a = 1 

>>> b = 2 

>>> c = 3 

>>> tpl  = ( a, b, c )  # ʇʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ 

>>> print ( tpl )  

(1, 2, 3)  

>>> x , y , z = tpl     # ʈʦʟʧʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ ʫ ʟʤʽʥʥʽ x, y, z 

>>> print ( x , y , z )  

1 2 3  

ɼʣʷ ʩʧʠʩʢʽʚ ʦʧʝʨʘʮʽʾ ʧʘʢʫʚʘʥʥʷ ʪʘ ʨʦʟʧʘʢʫʚʘʥʥʷ ʪʘʢʦʞ ʜʦʧʫʩʪʠʤʽ. ɰʭʥʽʡ 
ʩʠʥʪʘʢʩʠʩ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʰʝ ʪʠʤ, ʱʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʤʽʩʪʴ 
ʢʨʫʛʣʠʭ ʜʫʞʦʢ ï ʢʚʘʜʨʘʪʥʽ. 

ʇʘʢʫʚʘʥʥʷ ʪʘ ʨʦʟʧʘʢʫʚʘʥʥʷ ʢʦʨʪʝʞʫ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʚ 
ʦʜʥʦʤʫ ʚʠʨʘʟʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʧʫʩʪʠʤʽ ʪʘʢʽ ʧʨʠʩʚʦʻʥʥʷ: 

x, y = u, v 

ʊʘʢʘ ʽʥʩʪʨʫʢʮʽʷ ʧʨʠʩʚʦʻʥʥʷ ʨʽʚʥʦʩʠʣʴʥʘ ʪʘʢʦʤʫ ʣʘʥʮʶʛʫ ʧʨʠʩʚʦʻʥʴ 

t  = ( u, v )  

x, y = t  

ʇʨʠʢʣʘʜ 4.6.  ʆʙʤʽʥʷʪʠ ʟʥʘʯʝʥʥʷ ʜʚʦʭ ʟʤʽʥʥʠʭ. 

ʈʦʟʚôʷʟʦʢ. ʂʣʘʩʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 
ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʦʾ ʟʤʽʥʥʦʾ. ʇʨʦʪʝ ʦʧʝʨʘʮʽʾ 
ʧʘʢʫʚʘʥʥʷ/ʨʦʟʧʘʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚôʷʟʘʪʠ ʮʶ ʟʘʜʘʯʫ (ʥʝ ʨʘʭʫʶʯʠ 
ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʪʘ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ) ʦʜʥʠʤ ʨʷʜʢʦʤ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ 

a = int ( input ( "a = " ))  

b = int ( input ( "b = " ))  

a, b = b , a 

print ( "a =" , a, "b = " , b)  
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ʆʧʝʨʘʮʽʾ ʧʘʢʫʚʘʥʥʷ/ʨʦʟʧʘʢʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 
ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟʘʜʘʥʠʭ ʨʝʢʫʨʝʥʪʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥ-
ʥʷʤʠ ʩʪʘʨʰʠʭ ʧʦʨʷʜʢʽʚ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʠʤʠ. 

ʇʨʠʢʣʘʜ 4.7.  ʆʙʯʠʩʣʠʪʠ ʟʘʜʘʥʝ ʯʠʩʣʦ ʌʽʙʦʥʘʯʯʽ. 
ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʢʦʜʫ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʧʝʨʘʮʽʻʶ 

ʧʘʢʫʚʘʥʥʷ/ʨʦʟʧʘʢʫʚʘʥʥʷ. 

N = int ( input ('ʚʚʝʜʽʪʴ N: ' ))  

F2 = 1      #F2 -  ʥʫʣʴʦʚʝ ʯʠʩʣʦ ʌʽʙʦʥʘʯʯʽ 

F1 = 1      #F1 -  ʧʝʨʰʝ ʯʠʩʣʦ ʌʽʙʦʥʘʯʯʽ 

 

for  n in  range ( 2, N+1) :  

    F2, F1 = F1, F1 + F2  # ʪʨʝʪʷ ʟʤʽʥʥʘ ʩʪʘʻ ʥʝʧʦʪʨʽʙʥʦʶ 

 

print  ('ʈʝʟʫʣʴʪʘʪ', F1)  

ʇʨʠʢʣʘʜ 4.8. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʩʧʽʣʴʥʦʛʦ 

ʜʽʣʴʥʠʢʘ ʜʚʦʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. 

ʈʦʟʚôʷʟʦʢ. ʎʷ ʟʘʜʘʯʘ ʙʫʣʘ ʨʦʟʚôʷʟʘʥʘ ʫ ʧʨʠʢʣʘʜʽ 3.4. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʢʦʜʫ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʦʧʝʨʘʮʽʷʤʠ ʧʘʢʫʚʘʥʥʷ/ʨʦʟʧʘʢʫʚʘʥʥʷ. 

N = int ( input ("ɺʚʝʜʽʪʴ ʧʝʨʰʝ ʯʠʩʣʦ "))  

M = int ( input ("ɺʚʝʜʽʪʴ ʜʨʫʛʝ ʯʠʩʣʦ "))  

 

# ɿʘʧʘʤ'ʷʪʦʚʫʻʤʦ ʚʭʽʜʥʽ ʟʤʽʥʥʽ 

U = N 

V = M 

# ʄʦʜʠʬʽʢʫʻʤʦ ʟʤʽʥʥʽ U ʪʘ V ʪʘʢ, ʱʦʙ U >= V 

if  U < V:  

    U, V = V, U 

 

# ɸʣʛʦʨʠʪʤ ɽʚʢʣʽʜʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʫʚʘʥʥʷ/ʨʦʟʧʘʢʫʚʘʥʥʷ 

while V > 0:  

    V, U = U % V , V 

 

# ɺʠʚʦʜʠʤʦ ʨʝʟʫʣʴʪʘʪ ʥʘ ʝʢʨʘʥ 

print ("ʅʉɼ(%d, % d) = % d" % ( N, M, U))  

ː̆̎̆̑́̓̏̑-̃̉̑́̈̉ ̠̅̌ ̨̐̏̒̌̅̏̃̎̏̒̓̆̊ 

ɻʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ ʫ Python ʜʦʟʚʦʣʷʶʪʴ ʧʦʙʫʜʫʚʘʪʠ ʪʘ ʦʧʨʘʮʶʚʘʪʠ ʜʝʷʢʫ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘ ʙʘʟʽ ʚʞʝ ʩʪʚʦʨʝʥʦʾ ʢʦʣʝʢʮʽʾ ʘʙʦ ʟʛʽʜʥʦ ʟ ʜʝʷʢʠʤ ʟʘʢʦʥʦʤ. 
ʉʠʥʪʘʢʩʠʩ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʫ ʪʘʢʠʡ 
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generator =  ( expr ( i ) for i in collection if condition )  

ʜʝ generator  ï ʥʦʚʠʡ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟ, collection  ï ʜʝʷʢʘ ʢʦʣʝʢʮʽʷ, ʟʤʽʥʥʘ 

i  ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʙʽʛʘʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʢʦʣʝʢʮʽʾ, condition  ï ʜʝʷʢʘ ʫʤʦʚʘ, 

expr(i)  ï ʚʠʨʘʟ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ i . ʗʢ ʽ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ, 

ʙʣʦʢ ʟ ʫʤʦʚʦʶ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ. 

ʅʘʩʪʫʧʥʠʡ ʙʣʦʢ ʢʦʜʫ, ʫ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʦ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟ generator  

ʚʠʚʝʜʝ ʚʩʽ ʥʝʧʘʨʥʽ ʯʠʩʣʘ ʟ ʜʽʘʧʘʟʦʥʫ ʚʽʜ 1 ʜʦ 10. 

generator = ( k for k in range ( 1, 10, 2))  

for a in generator:  

    print ( a)  

ʗʢ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟ ʧʦʜʽʙʥʽ ʜʦ ʦʧʝʨʘʪʦʨʘ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ 
ï ʽ ʪʦʡ ʽ ʽʥʰʠʡ ʙʫʜʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘ ʙʘʟʽ ʜʝʷʢʦʾ ʢʦʣʝʢʮʽʾ. ʇʨʦʪʝ, ʥʘ ʚʽʜʤʽʥʫ 
ʚʽʜ ʦʧʝʨʘʪʦʨʘ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ, ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ ʥʝ ʙʫʜʫʶʪʴ ʚʩʶ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʜʨʘʟʫ ï ʚʦʥʠ ʧʦʚʝʨʪʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦ-ʝʣʝʤʝʥʪʥʦ ʧʨʠ 
ʢʦʞʥʦʤʫ ʟʚʝʨʥʝʥʥʽ ʜʦ ʦʙôʻʢʪʫ ʛʝʥʝʨʘʪʦʨʘ. ʎʝ ʨʦʙʠʪʴ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ 
ʥʝʟʘʤʽʥʥʠʤʠ ʫ ʚʠʧʘʜʢʫ ʢʦʣʠ ʪʨʝʙʘ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʷʢʱʦ 
ʦʜʥʦʯʘʩʥʦ ʟ ʮʴʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ. 
ʇʨʠʢʣʘʜ 4.9. ʅʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʣʘ ʌ ʟʘ 

ʬʦʨʤʫʣʦʶ ɻʨʝʛʦʨi 

“

τ
ρ
ρ

σ

ρ

υ

ρ

χ
Ễ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʽʚ. 
ʈʦʟʚôʷʟʦʢ. ɿʥʘʭʦʜʠʪʠ ʯʠʩʣʦ ʌ ʟʘ ʬʦʨʤʫʣʦʶ ɻʨʝʛʦʨi ʥʝ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ 

ʚʘʨʽʘʥʪ, ʦʩʢʽʣʴʢʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʘʩʪʢʦʚʠʭ ʩʫʤ ʜʣʷ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʨʷʜʫ ʜʫʞʝ 
ʧʦʚʽʣʴʥʦ ʟʙʽʛʘʻʪʴʩʷ. ʊʦʤʫ ʜʣʷ ʧʨʠʡʥʷʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʨʝʙʘ ʙʨʘʪʠ ʟʥʘʯʥʫ 
ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ρȟ
ρ

σ
ȟ
ρ

υ
ȟ
ρ

χ
ȟȣ  

N = 99999  # ʅʘʡʙʽʣʴʰʠʡ ʟʥʘʤʝʥʥʠʢ ʧʦʩʣʽʜ {1/k}  

 

# ɻʝʨʝʥʝʨʘʪʦʨ-ʚʠʨʘʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ {1/k}  

generator  = ( 1.0 / k for  k in  range ( 1, N + 1, 2))  

 

# ʆʙʯʠʩʣʝʥʥʷ pi  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʫ 

pi_4 = 0.0 # ɿʤʽʥʥʘ ʜʣʷ pi/4 

sign = 1.0 # ɿʤʽʥʥʘ ʜʣʷ ʯʝʨʛʫʚʘʥʥʷ ʟʥʘʢʫ 
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for a in generator:  

    pi_4 += sign * a  

    sign = - sign  

 

print ( 4.0 * pi_4 )  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʚʠʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ 

3.1415726535897814  

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

4.1. ɼʘʥʦ ʩʧʠʩʦʢ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ɿʥʘʡʪʠ ʢʽʣʴʢʽʩʪʴ: 
a)  ʧʘʨʥʠʭ ʢʦʤʧʦʥʝʥʪ; 
b) ʢʦʤʧʦʥʝʥʪ, ʱʦ ʜʽʣʷʪʴʩʷ ʥʘ 3 ʘʙʦ 5; 
c) ʥʫʣʴʦʚʠʭ ʢʦʤʧʦʥʝʥʪ; 
d) ʢʦʤʧʦʥʝʥʪ, ʱʦ ʻ ʧʨʦʩʪʠʤʠ ʯʠʩʣʘʤʠ. 
e) ʢʦʤʧʦʥʝʥʪ, ʱʦ ʻ ʯʠʩʣʘʤʠ ʌʽʙʦʥʘʯʯ̔ . 
4.2. ɼʘʥʦ ʩʧʠʩʦʢ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ 

ʩʧʠʩʢʫ, ʧʦʙʫʜʫʚʘʪʠ ʩʧʠʩʦʢ, ʱʦ ʤʽʩʪʠʪʴ: 
a) ʚʩʽ ʧʘʨʥʽ ʝʣʝʤʝʥʪʠ ʟʘʜʘʥʦʛʦ ʩʧʠʩʢʫ; 
b) ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʘʜʘʥʦʛʦ ʩʧʠʩʢʫ, ʱʦ ʻ ʧʦʚʥʠʤʠ ʢʚʘʜʨʘʪʘʤʠ; 
c) ʢʚʘʜʨʘʪʠ ʥʝʧʘʨʥʠʭ ʢʦʤʧʦʥʝʥʪ ʟʘʜʘʥʦʛʦ ʩʧʠʩʢʫ. 
4.3. ɼʘʥʦ ʩʧʠʩʦʢ ʯʠʩʝʣ. ɿʥʘʡʪʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʧʠʩʢʫ,  
a) ʙʽʣʴʰʠʭ   b) ʤʝʥʰʠʭ 
ʟʘ ʟʘʜʘʥʝ ʯʠʩʣʦ. 
4.4. ʆʙʯʠʩʣʠʪʠ ʩʫʤʫ ʝʣʝʤʝʥʪʽʚ ʯʠʩʣʦʚʦʛʦ ʩʧʠʩʢʫ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ 

ʧʦʟʠʮʽʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʽʚ. ɺʚʘʞʘʪʠ, ʱʦ ʚʩʽ 
ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ ʨʽʟʥʽ. 

4.5. ɿʥʘʡʪʠ: 
a) ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʽʡʩʥʦʛʦ ʚʝʢʪʦʨʘ; 
b) ʜʦʚʞʠʥʫ ʜʽʡʩʥʦʛʦ ʚʝʢʪʦʨʘ; 

c) ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʫ n-ʤʽʨʥʦʤʫ ʝʚʢʣʽʜʦʚʦʤʫ ʧʨʦʩʪʦʨʽ; 

d) ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʜʚʦʭ ʜʽʡʩʥʠʭ ʚʝʢʪʦʨʽʚ. 
4.6. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ: 
a) ʤʥʦʞʝʥʥʷ ʜʽʡʩʥʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ; 
b) ʥʦʨʤʫʚʘʥʥʷ ʜʽʡʩʥʦʛʦ ʚʝʢʪʦʨʘ; 
c) ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʤʠ ʜʚʦʭ ʜʽʡʩʥʠʭ ʚʝʢʪʦʨʽʚ; 
d) ʦʙʤʽʥʫ ʟʥʘʯʝʥʴ ʜʚʦʭ ʜʽʡʩʥʠʭ ʚʝʢʪʦʨʽʚ; 
e) ʧʦʰʫʢʫ ʦʜʥʘʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪ. 
f) ʧʝʨʝʩʪʘʥʦʚʢʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. 
4.7. ɿʘʜʘʥʠʡ ʩʧʠʩʦʢ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ὥȟὥȟȢȢȢȟὥ. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ: 
a) ÍÉÎὥȟὥȟȢȢȢȟὥ Ƞ    b) ÍÁØȿὥȿȟȢȢ  ȟȿὥȿȠ 
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c) ÍÁØὥȟὥȟȢȢȢȠ    d) ÍÉÎὥȟὥȟȢȢȢȠ 
e) ÍÉÎὥȟὥȟȢȢȢ ÍÁØὥȟὥȟȢȢȢȠ f) ÍÁØὥȟὥȟὥȟὥȟȢȢȢȠ 
g) ÍÁØὥȟὥȟὥȟȢȢȢȟ ρ ὥ Ƞ  h) ÍÁØὥȟςὥȟȢȢȢȟὲὥ Ƞ 
i) ÍÉÎὥȟȢȢȢȟὥ ÍÉÎὥȟȢȢȢȟὥ Ƞ j) ÍÁØὥ ὥȟȢȢȢȟὥ ὥ Ȣ 
4.8. ɿʥʘʡʪʠ ʩʧ̔ʣʴʥʫ ʢʦʤʧʦʥʝʥʪʫ ʜʚʦʭ ʩʧʠʩʢʽʚ. 
4.9. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʯʠʩʣʦʚʠʡ ʩʧʠʩʦʢ ʟʘ ʟʨʦʩʪʘʥʥʷʤ. 
4.10. ɺʠʟʥʘʯʠʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʩʧʽʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʜʚʦʭ 

ʫʧʦʨʷʜʢʦʚʘʥʠʭ ʚʝʢʪʦʨʽʚ. 

4.11. ɿʘʜʘʥʽ ʢʦʦʨʜʠʥʘʪʠ n ʪʦʯʦʢ ʥʘ ʧʣʦʱʠʥʽ. ɿʥʘʡʪʠ ʥʦʤʝʨʠ ʜʚʦʭ ʪʦʯʦʢ, 
ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ ʥʘʡʙʽʣʴʰʘ (ʚʚʘʞʘʪʠ, ʱʦ ʪʘʢʘ ʧʘʨʘ ʪʦʯʦʢ ʻʜʠʥʘ). 

4.12. ɼʘʥʦ ʜʚʘ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʩʧʠʩʢʠ. ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ 
ʩʦʨʪʫʚʘʥʥʷ, ʦʙ'ʻʜʥʘʪʠ ʮʽ ʩʧʠʩʢʠ ʫ ʦʜʠʥ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʩʧʠʩʦʢ. 

4.13. ɼʘʥʦ ʩʧʠʩʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʥʦʛʦʯʣʝʥʘ 

ὖ ὼ ὥ ὼz ὥ ὼz ȢȢȢὥ ὼz ὥ 

ʆʙʯʠʩʣʠʪʠ: 

a) ʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʧʨʠ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ʭ; 

b)  ʧʦʭʽʜʥʦʾ ʚʽʜ ʤʥʦʛʦʯʣʝʥʘ ʧʨʠ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ʭ; 
c)  ʽʥʪʝʛʨʘʣʘ ʚʽʜ ʤʥʦʛʦʯʣʝʥʘ ὖ ὼ ʥʘ ʟʘʜʘʥʦʤʫ ʚʽʜʨʽʟʢʫ. 

4.14. ɺʚʘʞʘʶʯʠ, ʱʦ ʤʥʦʛʦʯʣʝʥ ʟʘʜʘʻʪʴʩʷ ʩʧʠʩʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ, 
ʧʦʙʫʜʫʚʘʪʠ ʩʫʤʫ ʡ ʜʦʙʫʪʦʢ ʜʚʦʭ ʤʥʦʛʦʯʣʝʥʽʚ 

ὃὼ ὥ ὥὼ ȢȢȢὥὼ  ̨  ὄὼ ὦ ὦὼ ȢȢȢὦὼ . 

4.15. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ: 
a) ʩʫʤʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ; 
b) ʩʫʤʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʦʙʽʯʥʽʡ ʜʽʘʛʦʥʘʣʽ; 
c) ʩʫʤʠ ʚʩʽʭ ʥʝʜʽʘʛʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ; 
d) ʢʽʣʴʢʦʩʪʽ ʥʫʣʴʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ. 

4.16. ɿʥʘʡʜʽʪʴ ʥʦʨʤʠ ʤʘʪʨʠʮʽ ὃ ὥ
ȟ ȟȢȢȢȟ

: 

a) ᴁ̱ᴁ ÍÁØ
ȟ ȟȢȢȢ

ȿὥȿȠ    b) ᴁ̱ᴁ В ȿὥȿȟ Ƞ 

c) ᴁ̱ᴁ ÍÁØ
ȟȢȢȢ
В ȿὥȿȠ   d) ᴁ̱ᴁ ÍÁØ

ȟȢȢȢ
В ȿὥȿȠ 

e) ᴁ̱ᴁ В ὥȟ Ƞ    f) ᴁ̱ᴁ В ὥȟ Ȣ 

4.17. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʧʦʰʫʢʫ ʟʘʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʤʘʪʨʠʮʽ. 
4.18. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʧʦʰʫʢʫ ʚ ʤʘʪʨʠʮʽ: 
a) ʽʥʜʝʢʩʽʚ ʫʩʽʭ ʾʾ ʥʝʥʫʣʴʦʚʠʭ ʝʣʝʤʝʥʪʽʚ; 
b) ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʾʾ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
4.19. ɽʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʥʘʟʠʚʘʻʪʴʩʷ "ʦʩʦʙʣʠʚʠʤ", ʷʢʱʦ: 
1) ʚʽʥ ʙʽʣʴʰʠʡ ʟʘ ʩʫʤʫ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʚʦʛʦ ʩʪʦʚʧʯʠʢʘ; 
2) ʫ ʡʦʛʦ ʨʷʜʢʫ ʟʣʽʚʘ ʚʽʜ ʥʴʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʝʣʝʤʝʥʪʠ, ʤʝʥʰʽ ʟʘ ʥʴʦʛʦ, ʘ 
ʩʧʨʘʚʘ ï ʙʽʣʴʰʽ. 

ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʧʦʰʫʢʫ ʢʽʣʴʢʦʩʪʽ "ʦʩʦʙʣʠʚʠʭ" ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ. 
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4.20. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ Ὂȟ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʨʠʯʥʫ ʚʣʘʩʪʠʚʽʩʪʴ 

ρ ρ
ρ π

Ὂ Ὂ
Ὂ Ὂ

ȟὲ²π. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʽʚʥʦʩʪʽ ʧʨʠ ὲ πȟ ʚʚʘʞʘʪʠ, ʱʦ Ὂ πȢ 
4.21. ɺʠʟʥʘʯʠʪʠ ʧʨʦʛʨʘʤʠ: 
a) ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʤʘʪʨʠʮʽ; 
b) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ ʥʘ ʚʝʢʪʦʨ; 
c) ʧʝʨʝʩʪʘʥʦʚʢʠ ʜʚʦʭ ʟʘʜʘʥʠʭ ʨʷʜʢʽʚ (ʩʪʦʚʧʯʠʢʽʚ) ʤʘʪʨʠʮʽ; 
d) ʧʝʨʝʩʪʘʥʦʚʢʠ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ ʽʟ ʟʘʜʘʥʠʤ ʾʾ 
ʩʪʦʚʧʯʠʢʦʤ; 

e)  ʧʦʙʫʜʦʚʠ ʮʽʣʦʯʠʩʣʦʚʦʾ ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ ʧʦʨʷʜʢʫ 7, ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ 

ʯʠʩʣʘ 1, 2, ..., 49, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʥʽʡ ʟʘ ʩʧʽʨʘʣʣʶ; 

f)  ʚʠʜʘʣʝʥʥʷ ʟ ʤʘʪʨʠʮʽ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʡ ʟʘʜʘʥʦʛʦ ʩʪʦʚʧʯʠʢʘ. 

4.22. ɿʘʜʘʥʘ ʮʽʣʦʯʠʩʣʦʚʘ ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ ʧʦʨʷʜʢʫ n ʽ ʮʽʣʦʯʠʩʝʣʴʥʠʡ 

ʚʝʢʪʦʨ ʨʦʟʤʽʨʥʦʩʪʽ m. ɿʘʤʽʥʠʪʠ ʥʫʣʷʤʠ ʚ ʤʘʪʨʠʮʽ ʪʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ 

ʟʘʜʘʥʦʛʦ ʚʝʢʪʦʨʘ. 
4.23. ɽʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʥʘʟʚʝʤʦ ʩʜ̔ʣʦʚʦʶ ʪʦʯʢʦʶ, ʷʢʱʦ ʚʽʥ ʻ ʥʘʡʤʝʥʰʠʤ ʫ 

ʩʚʦʻʤʫ ʨʷʜʢʫ ʡ ʚʦʜʥʦʯʘʩ ʥʘʡʙʽʣʴʰʠʤ ʫ ʩʚʦʻʤʫ ʩʪʦʚʧʯʠʢʫ. ɼʣʷ ʟʘʜʘʥʦʾ ʮʽʣʦ-
ʯʠʩʣʦʚʦʾ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʠʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʽʥʜʝʢʩʽʚ ʫʩʽʭ ʩʽʜʣʦʚʠʭ ʪʦʯʦʢ. 

4.24. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 4.1 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

4.25. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.48 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

4.26. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.56 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 
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˞̉̍̃̏̌̉ ̓́ ̨̗̓́̂̌̉ ̠̋̏̅̔̃́̎̎ 

ʉʠʤʚʦʣ ï ʮʝ ʫʤʦʚʥʠʡ ʟʥʘʢ, ʱʦ ʧʦʟʥʘʯʘʻ ʧʝʚʥʫ ʩʫʪʥʽʩʪʴ. ʇʦʭʦʜʠʪʴ ʚʽʜ 

ʜʨʝʚʥʴʦ-ʛʨʝʮʴʢʦʛʦ ʩʣʦʚʘ ůɨɛɓɞɚɞɜ ï çʫʤʦʚʥʠʡ ʟʥʘʢè , çʩʠʛʥʘʣè. 

 

ʂʦʤʧ'ʶʪʝʨʥʠʡ ʩʠʤʚʦʣ ï ʮʝ ʝʣʝʤʝʥʪ ʤʥʦʞʠʥʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ (ʢʦʤʧ'ʶʪʝʨʥʠʭ) ʜʘʥʠʭ. 

ɼʦ ʪʘʢʦʾ ʤʥʦʞʠʥʠ ʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢʘʭ ʚʽʜʥʦʩʷʪʴ ʙʫʢʚʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʘʣʬʘʚʽʪʽʚ, ʟʥʘʢʠ ʧʫʥʢʪʫʘʮʽʾ, ʮʠʬʨʠ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʧʦʤʽʞʥʽ ʽ ʪʝʭʥʽʯʥʽ ʩʠʤʚʦʣʠ. 

 

ʈʠʩ. 5.1. ʂʦʤʧôʶʪʝʨʥʽ ʩʠʤʚʦʣʠ 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʫ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ ʧʽʜ ʪʝʨʤʽʥʦʤ ʩʠʤʚʦʣ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ 

ʢʦʤʧ'ʶʪʝʨʥʠʡ ʩʠʤʚʦʣ, ʘ ʚʠʱʝʟʘʟʥʘʯʝʥʫ ʤʥʦʞʠʥʫ ʩʠʤʚʦʣʽʚ, ʙʝʟ ʦʙʤʝʞʝʥʥʷ 
ʟʘʛʘʣʴʥʦʩʪʽ, ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʘʣʬʘʚʽʪʦʤ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʫ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ ʢʦʞʥʦʤʫ ʩʠʤʚʦʣʫ ʩʧʽʚʩʪʘʚʣʷʻʪʴʩʷ 
ʜʝʷʢʝ ʯʠʩʣʦ, ʷʢʝ ʥʘʟʠʚʘʶʪʴ ʢʦʜʦʤ ʩʠʤʚʦʣʘ, ʘ ʙʽʻʢʪʠʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʦʙʤʝʞʝʥʦʾ ʤʥʦʞʠʥʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʫ ʤʥʦʞʠʥʫ ʩʠʤʚʦʣʽʚ ʥʘʟʠʚʘʻʪʴʩʷ 
ʪʘʙʣʠʮʝʶ ʢʦʜʫʚʘʥʥʷ ʩʠʤʚʦʣʽʚ (eng. character set). 

ʊʘʙʣʠʮʴ ʢʦʜʫʚʘʥʥʷ ʽʩʥʫʻ ʙʘʛʘʪʦ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʦʜʥʽʻʾ ʟ 
ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʘ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʘʙʣʠʮʴ ʢʦʜʫʚʘʥʥʷ ï ʪʘʙʣʠʮʷ ASCII. 
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ʈʠʩ. 5.2. ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ ASCII 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʮʠʬʨʠ ʤʘʶʪʴ ʢʦʜʠ 48..57 (ʘ ʥʝ 0,...,9), ʚʝʣʠʢʽ ʪʘ ʤʘʣʝʥʴʢʽ 
ʣʽʪʝʨʠ ʤʘʶʪʴ ʨʽʟʥʽ ʢʦʜʠ, ʙʦ ʮʝ ʨʽʟʥʽ ʩʠʤʚʦʣʠ. 

˞̉̍̃̏̌̉ ̔ Python   

ʋ Python ʩʠʤʚʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʢʦʜʫʚʘʥʥʽ UTF-8. 
ʇʽʜ ʪʝʨʤʽʥʦʤ ʩʠʤʚʦʣʴʥʠʡ ʣʽʪʝʨʘʣ (ʘʙʦ ʩʠʤʚʦʣʴʥʘ ʩʪʘʣʘ) ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ 

ʢʦʥʢʨʝʪʥʠʡ ʩʠʤʚʦʣ ʽʟ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ. ʉʠʤʚʦʣʴʥʽ ʣʽʪʝʨʘʣʠ ʙʝʨʫʪʴ ʫ 
ʘʧʦʩʪʨʦʬʠ ʘʙʦ ʧʦʜʚʽʡʥʽ ʣʘʧʢʠ, ʱʦʙ ʚʽʜʨʽʟʥʷʪʠ ʾʭ ʚʽʜ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʮʠʬʨ ʪʘ 
ʽʥʰʠʭ ʩʠʤʚʦʣʴʥʠʭ ʟʥʘʢʽʚ. 

a = " a" # ɿʤʽʥʥʘ a ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʴʥʦʛʦ ʣʽʪʝʨʘʣʫ "ʘ" 

A = " A" # ɿʤʽʥʥʘ A ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʴʥʦʛʦ ʣʽʪʝʨʘʣʫ "A"  

A = ";" # ɿʤʽʥʥʘ A ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʴʥʦʛʦ ʣʽʪʝʨʘʣʫ ";" 

ɼʣʷ ʟʘʜʘʚʘʥʥʷ ʩʠʤʚʦʣʫ ʘʧʦʩʪʨʦʬʘ ʫ Python ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʪʝʨʘʣ "'" ,  

ʘ ʜʣʷ ʟʘʜʘʚʘʥʥʷ ʩʠʤʚʦʣʫ ʧʦʜʚʽʡʥʠʭ ʣʘʧʦʢ ï ʣʽʪʝʨʘʣ '"' . 

˞̨̨̗̝̐̆́̌̎ ɉ̨̆̋̑́̎̏̃́̎Ɋ ̒̉̍̃̏̌̉ ̔ Python  

ʉʧʝʮʽʘʣʴʥʽ ʘʙʦ ʝʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (escape-ʧʦʩʣʽʜʦʚʥʦʩʪʽ) 
ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʘʚʘʪʠ ʩʠʤʚʦʣʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʚʝʩʪʠ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʂʨʽʤ ʮʴʦʛʦ 
ʝʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʜʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ, ʱʦ 
ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʠʤʚʦʣʽʚ " \ ", ʧʦʜʚʽʡʥʠʭ 

ʣʘʧʦʢ, ʘʧʦʩʪʨʦʬʘ, ʪʦʱʦ). ɽʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʯʠʥʘʶʪʴʩʷ ʩʠʤʚʦʣʦʤ 

" \ "  (ʦʙʝʨʥʝʥʘ ʢʦʩʘ ʨʠʩʢʘ) 
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ʊʘʙʣʠʮʷ 5.1. ɽʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʉʠʤʚʦʣ ɿʥʘʯʝʥʥʷ 

\ <ʥʦʚʠʡ ʨʷʜʦʢ> ɯʛʥʦʨʫʻʪʴʩʷ (ʧʨʦʜʦʚʞʝʥʥʷ ʨʷʜʢʘ ʥʘ ʥʘʩʪʫʧʥʠʡ) 

\ \   ʆʙʝʨʥʝʥʘ ʢʦʩʘ ʨʠʩʢʘ(ʟʙʝʨʽʛʘʻ \) 
\ '  ɸʧʦʩʪʨʦʬ (ʟʙʝʨʽʛʘʻ ') 

\ "  ʇʦʜʚʽʡʥʽ ʣʘʧʢʠ (ʟʙʝʨʽʛʘʻ ") 
\ a ɼʟʚʽʥʦʢ 

\ b ʂʨʦʢ ʥʘʟʘʜ 

\ f  ɿʘʚʝʨʰʝʥʥʷ ʬʦʨʤʠ 
\ n ʂʽʥʝʮʴ ʨʷʜʢʘ 

\ r  ʇʦʚʝʨʥʝʥʥʷ ʢʘʨʝʪʢʠ 
\ t  ʊʘʙʫʣʷʮʽʷ 

\ v ɺʝʨʪʠʢʘʣʴʥʘ ʪʘʙʫʣʷʮʽʷ 
\ 0 ʉʠʤʚʦʣ Null 

 

>>> S = "ʂʘʚ\ ' ʷʨʥʷ \ "ʃʴʚʽʚʩʴʢʘ ʢʘʟʢʘ\ " . \ nʊʫʪ ʥʘʡʢʨʘʱʘ ʢʘʚʘ!" 

>>> print ( S)  

ʂʘʚ'ʷʨʥʷ "ʃʴʚʽʚʩʴʢʘ ʢʘʟʢʘ". 

ʊʫʪ ʥʘʡʢʨʘʱʘ ʢʘʚʘ! 

ʈʝʞʠʤ ʝʢʨʘʥʘʮʽʾ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʤʢʥʝʥʠʡ, ʷʢʱʦ ʧʝʨʝʜ 
ʨʷʜʢʦʚʠʤ ʣʽʪʝʨʘʣʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʝʢʨʘʥʦʚʘʥʽ ʩʠʤʚʦʣʠ ʧʦʩʪʘʚʠʪʠ ʩʠʤʚʦʣ r . 

>>> S = r"ʂʘʚ\ ' ʷʨʥʷ \ "ʃʴʚʽʚʩʴʢʘ ʢʘʟʢʘ\ " . \ nʊʫʪ ʥʘʡʢʨʘʱʘ ʢʘʚʘ!" 

>>> print ( S)  

ʂʘʚ\ 'ʷʨʥʷ \ "ʃʴʚʽʚʩʴʢʘ ʢʘʟʢʘ\ ". \ nʊʫʪ ʥʘʡʢʨʘʱʘ ʢʘʚʘ! 

ʗʢ ʙʘʯʠʤʦ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʷʜʦʢ ʤʽʩʪʠʪʴ ʚʩʽ ʩʠʤʚʦʣʠ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ ʫ ʷʢʦʤʫ 
ʡʦʛʦ ʟʘʜʘʣʠ. 

ʂʨʽʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʴʥʠʭ ʣʽʪʝʨʘʣʽʚ, ʦʧʠʩʘʥʦʛʦ 
ʚʠʱʝ, ʩʠʤʚʦʣʴʥʽ ʣʽʪʝʨʘʣʠ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʯʝʨʝʟ ʾʭʥʽ ʢʦʜʠ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 

ʊʘʙʣʠʮʷ 5.2. ɽʢʨʘʥʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʉʠʤʚʦʣ ɿʥʘʯʝʥʥʷ 

\ N{id}  ɯʜʝʥʪʠʬʽʢʘʪʦʨ ID ʙʘʟʠ ʜʘʥʠʭ ʖʥʠʢʦʜʫ 

\ uhhhh  16-ʙʽʪʥʠʡ ʩʠʤʚʦʣ ʖʥʽʢʦʜʫ (ʚ 16-ʢʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ) 
\ Uhhhhhhhh  32-ʙʽʪʥʠʡ ʩʠʤʚʦʣ ʖʥʽʢʦʜʫ (ʚ 16-ʢʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ) 

\ xhh  16-ʚʝ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʘ (ʚ 16-ʢʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ) 
\ ooo  8-ʚʝ ʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʘ 
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>>> " \ u0063 "  

'c'  

˛̨̗̩̐̆̑́ ̈ ̒̉̍̃̏̌́̍̉ 

ʊʘʙʣʠʮʷ 5.3. ʅʘʡʧʨʦʩʪʽʰʽ ʦʧʝʨʘʮʽʾ ʟ ʩʠʤʚʦʣʘʤʠ 

ʆʧʝʨʘʮʽʷ ɿʥʘʯʝʥʥʷ 

ord (c )  ʂʦʜ ʩʠʤʚʦʣʘ c  ʟ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ 

chr (n)  ʉʠʤʚʦʣ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʫ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ ʢʦʜʫ n 

int ( c)  ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʠʤʚʦʣʘ c  ʫ ʮʠʬʨʫ, ʱʦ ʡʦʤʫ ʚʽʜʧʦʚʽʜʘʻ 

str (n)  ʇʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʠ n ʫ ʩʠʤʚʦʣ 

>>> ord ( "A" )  

65 

>>> chr ( 65)  

' A'  

>>> int ( " 5" )  

5 

ʉʠʤʚʦʣʽʚ ʚʠʟʥʘʯʝʥʽ 6 ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʥʦʰʝʥʴ 

==, !=, >, <, >=, <=  

ʷʢʽ ʬʘʢʪʠʯʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʜ ʢʦʜʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʤʚʦʣʽʚ 

>>> " A" >= " C" # ʢʦʜ "ɸ" ʤʝʥʰʠʡ ʟʘ ʢʦʜ "ʉ" 

False  

>>> "1" < "4"  # ʢʦʜ "1" ʤʝʥʰʠʡ ʟʘ ʢʦʜ "4" 

True  

ʇʨʠʢʣʘʜ 5.1.  ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʚʩʽ ʚʝʣʠʢʽ ʣʽʪʝʨʠ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ. 

ʈʦʟʚôʷʟʦʢ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʣʘʪʠʥʩʴʢʽ ʣʽʪʝʨʠ ʚ ʪʘʙʣʠʮʽ 
ʢʦʜʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʮʠʢʣʦʤ ʧʦ 
ʧʨʦʤʽʞʢʫ ʚʽʜ ʢʦʜʫ ʩʠʤʚʦʣʘ "A" ʜʦ ʢʦʜʫ ʩʠʤʚʦʣʘ "Z": 

for i in range ( ord ( "A" ) , ord ( "Z" ) + 1) :  

    print ( chr ( i ) , end = '' )  

ʅʘʛʘʜʘʻʤʦ, ʱʦ ʧʘʨʘʤʝʪʨ end  ʚ ʽʥʩʪʨʫʢʮʽʾ print  ʚʢʘʟʫʻ ʷʢʠʤ ʩʠʤʚʦʣʦʤ 

ʟʘʚʝʨʰʫʚʘʪʠ ʽʥʩʪʨʫʢʮʽʶ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ. ʊʠʧʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʻ ʩʠʤʚʦʣ 
' \ n'  ï ʩʠʤʚʦʣ ʥʦʚʦʛʦ ʨʷʜʢʘ. ʋ ʮʽʡ ʧʨʦʛʨʘʤʽ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʧʦʨʦʞʥʽʡ ʩʠʤʚʦʣ, 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʠʤʚʦʣʠ ʘʣʬʘʚʽʪʫ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʚ ʦʜʥʦʤʫ ʨʷʜʢʫ. 
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ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ʇʨʠʢʣʘʜ 5.2. ɺʠʟʥʘʯʠʪʠ, ʯʠ ʻ ʜʘʥʠʡ ʩʠʤʚʦʣ ʣʘʪʠʥʩʴʢʦʶ ʣʽʪʝʨʦʶ (ʚʝʣʠʢʦʶ 

ʘʙʦ ʤʘʣʝʥʴʢʦʶ), ʮʠʬʨʦʶ ʘʙʦ ʥʽ ʪʠʤ ʥʽ ʽʥʰʠʤ. 
ʈʦʟʚôʷʟʦʢ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʶ ʟʘʜʘʯʫ ʣʝʛʢʦ ʨʦʟʚ'ʷʟʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʪʘʥʜʘʨʪʥʽ ʬʫʥʢʮʽʾ Python. ʇʨʦʪʝ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ ʟ ʩʠʤʚʦʣʘʤʠ 
ʥʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ ʙʝʟ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ 
ʣʽʪʝʨʠ ʫ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ, ʘ ʮʠʬʨʠ ï ʚ 
ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ. 

Ch = input ("ɿʘʜʘʡʪʝ ʩʠʤʚʦʣ ")  

if Ch >= 'a' and Ch <= 'z' :  

    print ( "%c ï ʤʘʣʝʥʴʢʘ ʣʽʪʝʨʘ" % Ch)  

elif Ch >= 'A' and Ch <= 'Z' :  

    print ( "%c ï ʚʝʣʠʢʘ ʣʽʪʝʨʘ" % Ch)  

elif Ch >= '0' and Ch <= '9' :  

    print ( "%c ï ʮʠʬʨʘ" % Ch)  

else :  

    print ( "%c ï ʥʽ ʣʽʪʝʨʘ, ʥʽ ʮʠʬʨʘ" % Ch)  

ʇʨʠʢʣʘʜ 5.3. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʧʝʨʝʚʦʜʠʪʴ ʤʘʣʝʥʴʢʽ ʣʘʪʠʥʩʴʢʽ ʣʽʪʝʨʠ 

ʫ ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʢʽ ʣʽʪʝʨʠ (ʫ ʚʝʨʭʥʽʡ ʨʝʛʽʩʪʨ). 
ʈʦʟʚ'ʷʟʦʢ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʾ ʟʘʜʘʯʽ, ʨʦʟʚôʷʞʝʤʦ ʧʦʪʦʯʥʫ ʟʘʜʘʯʫ, 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʪʦʚʽ ʬʫʥʢʮʽʾ Python. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ 
ʧʨʠʢʣʘʜʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘʙʣʠʮʽ ʢʦʜʫʚʘʥʥʷ. ʇʦʤʽʪʠʤʦ, ʱʦ 
ʨʽʟʥʠʮʷ ʢʦʜʽʚ ʤʽʞ ʩʠʤʚʦʣʘʤʠ ʤʘʣʝʥʴʢʦʾ ʽ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ ʦʜʥʘʢʦʚʘ ʽ ʩʪʘʥʦʚʠʪʴ 

ord (' A')  ï ord (' a')  

ʊʦʜʽ ʧʨʦʛʨʘʤʘ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

Ch = input ("ɿʘʜʘʡʪʝ ʩʠʤʚʦʣ ")  

if Ch >= 'a' and Ch <= 'z' :  

    UpperCh = chr ( ord ( Ch) + ord ( 'A' ) -  ord ( 'a' ))  

    print ( "%c ï> %c" % ( Ch, UpperCh ))  

else :  

    print ("ɺʚʝʜʝʥʠʡ ʩʠʤʚʦʣ ʥʝ ʻ ʣʘʪʠʥʩʴʢʦʶ ʣʽʪʝʨʦʶ")  

˝̠̅̋̉ 

ʈʷʜʦʢ ï ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ 
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ʈʷʜʢʠ ʫ Python ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʟʤʽʥʶʚʘʥʠʭ (immutable) ʪʠʧʽʚ. 
ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʩʠʤʚʦʣʽʚ, ʱʦʙ ʚʽʜʨʽʟʥʷʪʠ ʣʽʪʝʨʘʣʠ ʨʷʜʢʽʚ ʚʽʜ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, 

ʮʠʬʨ ʪʘ ʽʥʰʠʭ ʩʠʤʚʦʣʴʥʠʭ ʟʥʘʢʽʚ ʨʷʜʢʦʚʽ ʣʽʪʝʨʘʣʠ (ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʩʠʤʚʦʣʽʚ) ʦʪʦʯʫʶʪʴ ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ: 

¶ ʘʧʦʩʪʨʦʬʘʤʠ ʘʙʦ ʧʦʜʚʽʡʥʠʤʠ ʣʘʧʢʘʤʠ ʜʣʷ ʨʷʜʢʽʚ, ʱʦ 
ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʦʜʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʨʷʜʢʫ; 

¶ ʧʦʪʨʽʡʥʠʤʠ ʘʧʦʩʪʨʦʬʘʤʠ ʘʙʦ ʧʦʪʨʽʡʥʠʤʠ ʧʦʜʚʽʡʥʠʤʠ ʣʘʧʢʘʤʠ ʜʣʷ 
ʨʷʜʢʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʢʽʣʴʢʦʭ ʬʽʟʠʯʥʠʭ ʨʷʜʢʘʭ. 

'ʈʷʜʦʢ-ʣʽʪʝʨʘʣ' 

"ʈʷʜʦʢ-ʣʽʪʝʨʘʣ" 

 

'''ʎʝ ʨʷʜʦʢ-ʣʽʪʝʨʘʣ, ʷʢʠʡ 

   ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʢʽʣʴʢʦʭ ʨʷʜʢʘʭ''' 

 

"""ʎʝ ʪʘʢʦʞ ʨʷʜʦʢ-ʣʪ̔ʝʨʘʣ, ʷʢʠʡ 

   ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʢʽʣʴʢʦʭ ʨʷʜʢʘʭ""" 

˞̠̓̃̏̑̆̎̎ ̨̠̑̅̋̃ 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ 
1. ʉʪʚʦʨʝʥʥʷ ʨʷʜʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʣʘ.  

empty _string  = ""    # ʇʦʨʦʞʥʽʡ ʨʷʜʦʢ 

 

symbol  = " a"      # ʈʷʜʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ. 

 

few _lines  = '''ʈʷʜʢʠ ʜʫʞʝ ʧʦʪʫʞʥʠʡ ʤʝʭʘʥʽʟʤ 

ʦʙʨʦʙʢʠ ʪʝʢʩʪʽʚ.''' 

2. ʉʪʚʦʨʝʥʥʷ ʨʷʜʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʨʷʜʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʫʥʢʮʽʶ str . 

>>> s = str ( 12345 )  

>>> print ( s)  

'12345'  

˝̏̂̏̓́ ̈ ̠̑̅̋̏̍ 

ʌʘʢʪʠʯʥʦ ʨʷʜʦʢ ï ʮʝ ʢʦʨʪʝʞ ʩʠʤʚʦʣʽʚ, ʪʦʤʫ ʨʦʙʦʪʘ ʟ ʨʷʜʢʦʤ ʜʫʞʝ ʧʦʜʽʙʥʘ 
ʜʦ ʨʦʙʦʪʠ ʟ ʢʦʨʪʝʞʦʤ. ʆʪʞʝ, 

¶ ʜʦ ʩʠʤʚʦʣʽʚ ʨʷʜʢʘ ʤʦʞʥʘ ʟʚʝʨʪʘʪʠʩʷ ʟʘ ʾʭʥʽʤʠ ʽʥʜʝʢʩʘʤʠ; 
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¶ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ ʤʦʞʥʘ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʙʨʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʮʠʢʣ ʧʦ ʢʦʣʝʢʮʽʾ for ; 

¶ ʜʣʷ ʨʷʜʢʘ ʤʦʞʥʘ ʙʨʘʪʠ ʟʨʽʟ; 

¶ ʽʥʰʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʪʝʞʽʚ. 

ʇʽʜʩʫʤʫʻʤʦ ʫ ʪʘʙʣʠʮʽ ʦʧʝʨʘʮʽʾ ʜʣʷ ʨʷʜʢʽʚ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʢʦʨʪʝʞʽʚ 

ʊʘʙʣʠʮʷ 5.4. ʆʧʝʨʘʮʽʾ ʜʣʷ ʨʷʜʢʽʚ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʢʦʨʪʝʞʽʚ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

s[i]  

i -ʡ ʩʠʤʚʦʣ ʨʷʜʢʘ s  ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʢʦʨʪʝʞʽʚ, i  ʤʦʞʝ ʙʫʪʠ 

ʚʽʜôʻʤʥʠʤ, ʪʦʜʽ ʪʘʢʘ ʦʧʝʨʘʮʽʷ ʧʦʚʝʨʪʘʻ ( - i )  ʩʠʤʚʦʣ ʟ 

ʨʘʭʫʶʯʠ ʟ ʢʽʥʮʷ ʨʷʜʢʘ. 

s[i:j]  
ɿʨʽʟ ʟ s  ʚʽʜ i  ʜʦ j  (ʧʽʜʨʷʜʦʢ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ i ïʛʦ 

ʩʠʤʚʦʣʘ ʪʘ ʟʘʢʽʥʯʫʻʪʴʩʷ j - 1-ʤ ʩʠʤʚʦʣʦʤ) 

s[i:j:k]  ɿʨʽʟ ʟ s  ʚʽʜ i  ʜʦ j  ʟ ʢʨʦʢʦʤ k   

len (s)  ʜʦʚʞʠʥʘ s  

min (s)  ʅʘʡʤʝʥʰʠʡ ʩʠʤʚʦʣ ʨʷʜʢʘ s  

max(s)  ʅʘʡʙʽʣʴʰʠʡ ʩʠʤʚʦʣ ʨʷʜʢʘ s  

>>> s = " Python "  

>>> s [ 2]  

't'  

>>> for c in s:  

        print ( c )  

P 

y 

t  

h 

o 

n 

>>> s [ 2: ]  

'thon'  

>>> s [ :: - 1]  

'nohtyP'  

>>> len ( s )  

6 

>>> max( s )  

' y '  

ʇʨʦʪʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʨʪʝʞʽʚ, ʜʣʷ ʨʷʜʢʽʚ ʚʠʟʥʘʯʝʥʦ ʽʥʩʪʨʫʢʮʽʶ input  

ʚʚʝʜʝʥʥʷ ʨʷʜʢʘ ʟ ʢʣʘʚʽʘʪʫʨʠ, ʚʽʜʦʤʦʾ ʥʘʤ ʟ ʧʦʧʝʨʝʜʥʽʭ ʪʝʤ 

s = input ( prompt )  
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ʜʝ s  ï ʟʤʽʥʥʘ-ʨʷʜʦʢ, ʫ ʷʢʫ ʙʫʜʝ ʟʘʧʠʩʘʥʦ ʨʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ, 

prompt   ï  ʨʷʜʦʢ ʧʽʜʢʘʟʢʘ, ʷʢʫ ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʥʘ ʝʢʨʘʥ ʧʽʜ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʟ ʢʣʘʚʽʘʪʫʨʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʨʦʙʦʪʠ ʟ ʨʷʜʢʘʤʠ. 

ʇʨʠʢʣʘʜ 5.4. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʨʷʜʦʢ ʩʠʤʝʪʨʠʯʥʠʤ 

ʈʦʟʚ'ʷʟʦʢ. ʈʷʜʦʢ ʻ ʩʠʤʝʪʨʠʯʥʠʤ ʷʢʱʦ ʡʦʛʦ ʟʘʧʠʩ ʩʧʨʘʚʘ ʥʘ ʣʽʚʦ ʟʙʽʛʘʻʪʴʩʷ 

ʟ ʟʘʧʠʩʦʤ ʟ ʣʽʚʘ ʥʘ ʧʨʘʚʦ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʻʤʦ ʪʝ, ʱʦ ʜʦ 
ʨʷʜʢʘ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʟʨʽʟ (ʟ ʚʽʜôʻʤʥʠʤ ʢʨʦʢʦʤ). ʆʪʞʝ, ʦʪʨʠʤʘʻʤʦ ʪʘʢʫ ʧʨʦʩʪʫ 
ʧʨʦʛʨʘʤʫ. 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

 

if  S == S[ :: - 1] :  

    print  ("ɿʘʜʘʥʠʡ ʨʷʜʦʢ ʻ ʩʠʤʝʪʨʠʯʥʠʤ")  

else :  

    print  ("ɿʘʜʘʥʠʡ ʨʷʜʦʢ ʅɽ ʻ ʩʠʤʝʪʨʠʯʥʠʤ")  

ʇʨʠʢʣʘʜ 5.5. ʆʙʯʠʩʣʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʩʠʤʚʦʣʘ a ʫ ʨʷʜʦʢ S. 

ʈʦʟʚ'ʷʟʦʢ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʧʨʦʽʪʝʨʫʻʤʦ ʨʷʜʦʢ ʧʦ-ʩʠʤʚʦʣʴʥʦ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʮʠʢʣʫ ʧʦ ʢʦʣʝʢʮʽʾ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʣʽʯʠʣʴʥʠʢ, ʷʢʠʡ ʙʫʜʝʤʦ 
ʟʙʽʣʴʰʫʚʘʪʠ ʥʘ ʦʜʠʥ ʢʦʞʥʦʛʦ ʨʘʟʫ ʢʦʣʠ ʙʫʜʝʤʦ ʟʫʩʪʨʽʯʘʪʠ ʩʠʤʚʦʣ a. ʆʪʞʝ 

ʧʨʦʛʨʘʤʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

a = input ("ɺʚʝʜʽʪʴ ʩʠʤʚʦʣ ")  

 

n = 0            # ɿʤʽʥʥʘ ʣʽʯʠʣʴʥʠʢ 

for  ch  in  S:     # ɿʤʽʥʥʘ ch  ʧʨʦʙʽʛʘʻ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ S 

    if  ch  == a:  # ʗʢʱʦ ch  == a 

        n += 1     # ʟʙʽʣʴʰʫʻʤʦ ʣʽʯʠʣʴʥʠʢ ʥʘ ʦʜʠʥʠʮʶ 

 

print ( " \ " %s\ "  ʚʭʦʜʠʪʴ ʫ ʨʷʜʦʢ \ " %s\ "  %d ʨʘʟʽʚ" % ( a, S, n))  

ʇʨʠʢʣʘʜ 5.6. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʧʨʘʚʠʣʴʥʦ ʚ ʟʘʜʘʥʦʤʫ ʚʠʨʘʟʽ ʨʦʟʩʪʘʚʣʝʥʽ 

ʢʨʫʛʣʽ ʜʫʞʢʠ (ʪʦʙʪʦ, ʯʠ ʩʪʦʾʪʴ ʩʧʨʘʚʘ ʚʽʜ ʢʦʞʥʦʾ ʚʽʜʢʨʠʪʦʾ ʜʫʞʢʠ ʚʽʜʧʦʚʽʜʥʘ ʜʦ 
ʥʝʾ ʟʘʢʨʠʪʘ ʜʫʞʢʘ, ʘ ʟʣʽʚʘ ʚʽʜ ʢʦʞʥʦʾ ʟʘʢʨʠʪʦʾ ï ʚʽʜʧʦʚʽʜʥʘ ʜʦ ʥʝʾ ʚʽʜʢʨʠʪʘ). 

ʈʦʟʚ'ʷʟʦʢ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ k  ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʨʽʟʥʠʮʽ ʢʽʣʴʢʦʩʪʽ ʚʽʜʢʨʠʪʠʭ 

ʽ ʟʘʢʨʠʪʠʭ ʜʫʞʦʢ. ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ r, ʷʢʘ ʙʫʜʝ ʥʘʙʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ False , ʷʢʱʦ ʟʘʢʨʠʪʽʡ ʜʫʞʮʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʞʦʜʥʘ ʽʟ ʚʽʜʢʨʠʪʠʭ ʜʫʞʦʢ, 

ʱʦ ʾʡ ʧʝʨʝʜʫʶʪʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʝʢʩʪ ʤʘʻ ʚʠʛʣʷʜ 
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" a * ( b + c ) ) * ( d"  

ʪʦ, r  = False , ʭʦʯʘ ʧʨʠ ʮʴʦʤʫ k = 0, ʙʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʜʫʞʦʢ 

ʦʜʥʘʢʦʚʘ. 

expresion  = input ("ɺʚʝʜʽʪʴ ʚʠʨʘʟ ")  

k  = 0    # ʨʽʟʥʠʮʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʜʫʞʦʢ 

r  = True  # ʟʘʢʨʠʪʽʡ ʜʫʞʮʽ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʢʨʠʪʘ 

for c in expresion:  

    if c == '(' :  

        k += 1 

    if c == ')' :  

        k - = 1 

    if k < 0: # ʟʘʢʨʠʪʽʡ ʜʫʞʮʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʢʨʠʪʘ 

        r = False  

        break  

 

if ( k == 0 and r ) :  

    print ("ɼʫʞʢʠ ʨʦʟʩʪʘʚʣʝʥʽ ʧʨʘʚʠʣʴʥʦ")  

else :  

    print ("ɼʫʞʢʠ ʨʦʟʩʪʘʚʣʝʥʽ ʥʝʧʨʘʚʠʣʴʥʦ")  

ʇʨʠʢʣʘʜ 5.7. ʋ ʟʘʜʘʥʠʡ ʪʝʢʩʪ ʚʭʦʜʷʪʴ ʪʽʣʴʢʠ ʮʠʬʨʠ ʪʘ ʣʽʪʝʨʠ. ɺʠʟʥʘʯʠʪʠ, 

ʯʠ ʧʨʘʚʜʘ, ʱʦ ʩʫʤʘ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʮʠʬʨ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʪʝʢʩʪ, ʜʦʨʽʚʥʶʻ 
ʜʦʚʞʠʥʽ ʪʝʢʩʪʫ. 

ʈʦʟʚ'ʷʟʦʢ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʟʤʽʥʥʫ m ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʩʫʤʠ ʮʠʬʨ, ʱʦ ʤʽʩʪʷʪʴʩʷ 

ʫ ʟʘʜʘʥʦʤʫ ʪʝʢʩʪʽ. 

S = input ("ɺʚʝʜʽʪʴ ʚʠʨʘʟ ")  

m = 0 

for c in S:  

    if c >= '0' and c <= '9' :  

        m = m + int ( c )  # ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ int(c)  

                       # ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʤʚʦʣʘ c ʫ ʯʠʩʣʦ 

 

if  len ( S) == m:  

    print ("ʊʘʢ")  

else :  

    print ("ʅʽ")  
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˛̨̗̩̐̆̑́ ̎́̅ ̠̑̅̋́̍̉ 

ʊʘʙʣʠʮʷ 5.5. ʂʦʥʢʘʪʝʥʘʮʽʷ ʽ ʟʯʝʧʣʝʥʥʷ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

s1 + s2 ʢʦʥʢʘʪʝʥʘʮʽʷ ʨʷʜʢʽʚ s1 ʪʘ s2, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʨʷʜʢʘ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʜʦʧʠʩʫʚʘʥʥʷʤ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ 
ʨʷʜʢʘ ʩʠʤʚʦʣʽʚ ʜʨʫʛʦʛʦ. 

s * n  

n * s 

n ʟʯʝʧʣʝʥʠʭ ʢʦʧʽʡ ʨʷʜʢʘ s  

>>> s1 = "ʽʥʬʦʨʤʘʪʠʢʘ" 

>>> s2 = " ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" 

>>> print ( s1 + s2)  

ʽʥʬʦʨʤʘʪʠʢʘ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

>>> print ( s1 * 2)  

ʽʥʬʦʨʤʘʪʠʢʘʽʥʬʦʨʤʘʪʠʢʘ 

ʇʨʠʢʣʘʜ 5.8. ʅʘʜʨʫʢʫʚʘʪʠ ʟʘʜʘʥʠʡ ʪʝʢʩʪ, ʚʠʢʣʶʯʠʚʰʠ ʟ ʥʴʦʛʦ ʚʩʽ ʟʥʘʢʠ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 
ʈʦʟʚ'ʷʟʦʢ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʯʠ ʻ ʜʝʷʢʠʡ ʩʠʤʚʦʣ ʘʨʠʬʤʝʪʠʯʥʦʶ 

ʦʧʝʨʘʮʽʻʶ, ʩʪʚʦʨʠʤʦ ʢʦʨʪʝʞ, ʱʦ ʤʽʩʪʠʪʴ ʩʠʤʚʦʣʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 
ɼʘʣʽ, ʦʩʢʽʣʴʢʠ ʨʷʜʦʢ ʮʝ ʢʦʣʝʢʮʽʷ, ʤʦʞʝʤʦ ʧʨʦʙʽʛʪʠ ʡʦʛʦ ʧʦ-ʩʠʤʚʦʣʴʥʦ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʮʠʢʣʫ for . ʗʢʱʦ ʧʦʪʦʯʥʠʡ ʩʠʤʚʦʣ ʥʝ ʻ ʟʥʘʢʦʤ ʘʨʠʬʤʝʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʙʫʜʝʤʦ ʜʦʧʠʩʫʚʘʪʠ ʡʦʛʦ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ ʢʦʥʢʘʪʝʥʘʮʽʾ) ʜʦ 
ʨʷʜʢʘ-ʨʝʟʫʣʴʪʘʪʫ. 

expresion  = input ("ɺʚʝʜʽʪʴ ʚʠʨʘʟ ")  

operators  = ( '+' , ' - ' , '*' , '/' ) # ʢʦʨʪʝʞ ʦʧʝʨʘʮʽʡ 

result  = ""                      # ʨʷʜʦʢ-ʨʝʟʫʣʴʪʘʪ 

for  c in  expresion :         # ʧʨʦʙʽʛʘʻʤʦ ʨʷʜʦʢ ʧʦ-ʩʠʤʚʦʣʴʥʦ 

    if c not in operators:   # ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʩʠʤʚʦʣ ʥʝ ʻ  

                            # ʘʨʠʬʤʝʪʠʯʥʦʶ ʦʧʝʨʘʮʽʻʶ 

        result  = result  + c # ʜʦʧʠʩʫʻʤʦ ʡʦʛʦ ʜʦ ʨʝʟʫʣʴʪʘʪʫ 

 

print ( result )  

ʊʘʙʣʠʮʷ 5.6. ʇʝʨʝʚʽʨʢʘ ʚʭʦʜʞʝʥʥʷ ʩʠʤʚʦʣʽʚ ʜʦ ʨʷʜʢʘ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 
ʩ in  S ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ True ,  ʷʢʱʦ ʩʠʤʚʦʣ c  ʤʽʩʪʠʪʴʩʷ ʫ 

ʨʷʜʢʫ S 

ʩ not in  S ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ True ,  ʷʢʱʦ ʩʠʤʚʦʣ c  ʥʝ ʤʽʩʪʠʪʴʩʷ ʫ 

ʨʷʜʢʫ S 
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>>> S = "ʽʥʬʦʨʤʘʪʠʢʘ" 

>>> "ʨ" in S 

True  

>>> "2" in S 

False  

>>> "2" not in S 

True  

ʊʘʙʣʠʮʷ 5.7. ʇʦʰʫʢ ʟʘ ʟʘʤʽʥʘ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

s.count( p)  ʇʦʚʝʨʪʘʻ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʨʷʜʢʘ p ʜʦ 

ʨʷʜʢʘ s  

s.find( p, i,j)  ɯʥʜʝʢʩ ʧʝʨʰʦʛʦ ʚʭʦʜʞʝʥʥʷ ʨʷʜʢʘ p ʫ ʨʷʜʦʢ 

s . ʇʦʰʫʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʨʽʟʽ s[ i : j ].  

ʇʘʨʘʤʝʪʨʠ i  ʽ j  ʤʘʶʪʴ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ï 

0 ʽ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ -1 ʷʢʱʦ p ʥʝ ʟʥʘʡʜʝʥʦ. 

s.index( p,i,j)  ɯʥʜʝʢʩ ʧʝʨʰʦʛʦ ʚʭʦʜʞʝʥʥʷ ʨʷʜʢʘ p ʫ ʨʷʜʦʢ 

s . ʇʦʰʫʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʨʽʟʽ s[ i : j ].  

ʇʘʨʘʤʝʪʨʠ i  ʽ j  ʤʘʶʪʴ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ï 

0 ʽ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʫ ʚʽʜʧʦʚʽʜʥʦ. 
ʇʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ, ʷʢʱʦ p ʥʝ ʟʥʘʡʜʝʥʦ. 

s.replace(old, new, count)  ʇʦʚʝʨʪʘʻ ʨʷʜʦʢ s, ʫ ʷʢʦʤʫ ʚʩʽ ʚʭʦʜʞʝʥʥʷ 
ʨʷʜʢʘ old  ʟʘʤʽʥʝʥʦ ʨʷʜʢʦʤ new. 

ʇʘʨʘʤʝʪʨ count  ʤʦʞʥʘ ʦʧʫʩʪʠʪʠ. ʗʢʱʦ 

ʟʘʜʘʥʦ count , ʪʦ ʟʘʤʽʥʶʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 

count  ʧʝʨʰʠʭ ʚʭʦʜʞʝʥʴ. 

>>> s = "Pentium 4"  

>>> s . find ( "4" )  

8 

>>> s . replace ( "4" , "Pro" )  

' Pentium  Pro '  

ʇʨʠʢʣʘʜ 5.9. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʷʜʢʘ, ʟʘʤʽʥʠʚʰʠ ʚ ʥʴʦʤʫ 

ʢʦʞʥʫ ʢʨʘʧʢʫ ʪʨʴʦʤʘ ʢʨʘʧʢʘʤʠ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʦʩʠʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʫʥʢʮʽʻʶ 

replace  ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ. 
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S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ " )  

S = S . replace ( '.' , '...' )  

print ( S)  

ʊʘʙʣʠʮʷ 5.8. ʌʫʥʢʮʽʾ ʘʥʘʣʽʟʫ ʨʷʜʢʘ 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

s.isalnum()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ ʣʽʪʝʨʘʤʠ 

ʘʙʦ ʮʠʬʨʘʤʠ.  
s.isalpha()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ ʣʽʪʝʨʘʤʠ. 

s.isdigit()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ ʮʠʬʨʘʤʠ.  

s.isidentifier()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʨʷʜʦʢ s  ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ.  

s.islower()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʣʽʪʝʨʠ ʨʷʜʢʘ s  ʫ ʥʠʞʥʴʦʤʫ 

ʨʝʛʽʩʪʨʽ 
s.isnumeric()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ ʯʠʩʣʦʚʠʤʠ. 

s.isprintable()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ 

ʜʨʫʢʦʚʘʥʠʤʠ.  

s.isspace()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ s  ʻ 

ʧʨʦʧʫʩʢʘʤʠ. 
s.istitle()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʨʷʜʦʢ s  ʻ ʟʘʛʦʣʦʚʢʦʤ 

(ʫʩʽ ʩʣʦʚʘ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ). 

s.isupper()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʚʩʽ ʣʽʪʝʨʠ ʨʷʜʢʘ s  ʫ ʚʝʨʭʥʴʦʤʫ 

ʨʝʛʽʩʪʨʽ 

>>> s = "ʽʥʬʦʨʤʘʪʠʢʘ" 

>>> s . islower ()  

True  

>>> S1 = "Pentium 4"  

>>> S1. isalnum ()  

False  

>>> S2 = "Pentium4"  

>>> S2. isalnum ()  

True  

ʇʨʠʢʣʘʜ 5.10. ʅʘʜʨʫʢʫʚʘʪʠ ʣʠʰʝ ʚʝʣʠʢʽ ʣʘʪʠʥʩʴʢʽ ʣʽʪʝʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ. 

ʈʦʟʚ'ʷʟʦʢ. ʇʨʦʽʪʝʨʫʻʤʦ ʨʷʜʦʢ ʧʦ-ʩʠʤʚʦʣʴʥʦ ʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʫʥʢʮʽʻʶ 

isupper ()  ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʷʩʥʠʪʠ ʯʠ ʻ ʧʦʪʦʯʥʠʡ 

ʩʠʤʚʦʣ ʚʝʣʠʢʦʶ ʣʘʪʠʥʩʴʢʦʶ ʣʽʪʝʨʦʶ. 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  
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for ch in S:  

    if ch . isupper () :  

        print ( ch )  

ʊʘʙʣʠʮʷ 5.9. ʌʫʥʢʮʽʾ ʤʦʜʠʬʽʢʘʮʽʾ ʨʷʜʢʘ 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

s.capitalize()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʨʷʜʢʘ s, ʫ ʷʢʽʡ ʧʝʨʰʠʡ ʩʠʤʚʦʣ ï ʚʝʣʠʢʘ 

ʣʽʪʝʨʘ, ʘ ʽʥʰʽ ï ʤʘʣʝʥʴʢʽ.  
s.lower()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʨʷʜʢʘ s, ʫ ʷʢʽʡ ʚʩʽ ʣʽʪʝʨʠ ʨʷʜʢʘ s 

ʧʝʨʝʚʝʜʝʥʽ ʜʦ ʥʠʞʥʴʦʛʦ ʨʝʛʽʩʪʨʫ 

s.swapcase()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʨʷʜʢʘ s, ʚ ʷʢʽʡ ʤʘʣʝʥʴʢʽ ʣʽʪʝʨʠ ʟʤʽʥʝʥʽ ʥʘ 

ʚʝʣʠʢʽ ʪʘ ʥʘʚʧʘʢʠ.  
s.title()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʨʷʜʢʘ s  ʫ ʬʦʨʤʘʪʽ ʟʘʛʦʣʦʚʢʫ (ʫʩʽ ʩʣʦʚʘ 

ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ ʣʽʪʝʨʠ).  

s.uppe r()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʨʷʜʢʘ s  ʫ ʬʦʨʤʘʪʽ ʟ ʫʩʽʤʘ ʚʝʣʠʢʠʤʠ 

ʣʽʪʝʨʘʤʠ.  

>>> s1 = "ʽʥʬʦʨʤʘʪʠʢʘ" 

>>> s1. upper ()  

'ɯʅʌʆʈʄɸʊʀʂɸ' 

ʊʘʙʣʠʮʷ 5.10. ʈʦʟʙʠʪʪʷ ʪʘ ʩʢʣʝʡʢʘ 

ʌʫʥʢʮʽʷ ʆʧʠʩ 

s.join(t)  ɹʫʜʫʻ ʪʘ ʧʦʚʝʨʪʘʻ ʨʷʜʦʢ ʟ ʫʩʽʤʘ ʝʣʝʤʝʥʪʘʤʠ t  (t  ï 

ʢʦʣʝʢʮʽʷ ʨʷʜʢʽʚ ï ʢʦʨʪʝʞ ʘʙʦ ʩʧʠʩʦʢ), ʤʽʞ ʷʢʠʤʠ ʚ ʷʢʦʩʪʽ 
ʨʦʟʜʽʣʶʚʘʯʘ ʩʪʦʾʪʴ ʨʷʜʦʢ s  

s.split(sep )  ʇʦʚʝʨʪʘʻ ʩʧʠʩʦʢ, ʫ ʷʢʦʤʫ ʨʷʜʦʢ s  ʨʦʟʙʠʪʦ ʥʘ ʧʽʜʨʷʜʢʠ 

ʨʷʜʢʘʤʠ-ʨʦʟʜʽʣʶʚʘʯʘʤʠ sep. ʗʢʱʦ sep  ʥʝ ʚʢʘʟʘʥʦ, ʪʦ 

ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʨʷʜʦʢ ʟ ʜʦʚʽʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʧʫʩʢʽʚ 
s.splitlines()  ʇʦʚʝʨʪʘʻ ʩʧʠʩʦʢ ʨʷʜʢʽʚ, ʷʢʠʡ ʻ ʨʦʟʙʠʪʪʷʤ s  ʥʘ ʧʽʜʨʷʜʢʠ, 

ʦʙʤʝʞʝʥʽ ʩʠʤʚʦʣʘʤʠ ʢʽʥʮʷ ʨʷʜʢʘ (\ n, \ r  ʘʙʦ \ r \ n). 

>>> l  = [ "ʽʥʬʦʨʤʘʪʠʢʘ", "ʪʘ", "ʧʨʦʛʨʘʤʫʚʘʥʥʷ"]  

>>> separator  = "____"  

>>> separator . join ( l )  

'ʽʥʬʦʨʤʘʪʠʢʘ____ʪʘ____ʧʨʦʛʨʘʤʫʚʘʥʥʷ' 

>>> separator 1 = " "  

>>> s = separator 1. join ( l )  

>>> s 

'ʽʥʬʦʨʤʘʪʠʢʘ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ' 

>>> s . split ()  

[ 'ʽʥʬʦʨʤʘʪʠʢʘ', 'ʪʘ', 'ʧʨʦʛʨʘʤʫʚʘʥʥʷ']  
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ʇʨʠʢʣʘʜ 5.11. ʇʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʣʽʚ ʫ ʚʚʝʜʝʥʦʤʫ ʟ ʢʣʘʚʽʘʪʫʨʠ ʨʷʜʢʫ. 
ʈʦʟʚ'ʷʟʦʢ. ʋ ʮʽʡ ʟʘʜʘʯʽ ʩʣʦʚʦʤ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ 

ʚʽʜʦʢʨʝʤʣʝʥʘ ʩʠʤʚʦʣʘʤʠ ʧʨʦʧʫʩʢʫ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʜʦʩʪʘʪʥʴʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʤʝʪʦʜ split , ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʧʦʙʫʜʫʻ ʩʧʠʩʦʢ 

ʚʩʽʭ ʩʣʽʚ ʨʷʜʢʘ. ʆʪʞʝ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

# ʅʘʧʨʠʢʣʘʜ, S = "  ʽʥʬʦʨʤʘʪʠʢʘ   ʪʘ  ʧʨʦʛʨʘʤʫʚʘʥʥʷ   " 

l  = S. split () # l  = ['ʽʥʬʦʨʤʘʪʠʢʘ', 'ʪʘ', 'ʧʨʦʛʨʘʤʫʚʘʥʥʷ'] 

print ("ʂʽʣʴʢʽʩʪʴ ʩʣʽʚ ʫ ʨʷʜʢʫ", len ( l ))  

ʇʨʠʢʣʘʜ 5.12. ʅʝʭʘʡ ʫ ʨʷʜʢʫ ʤʽʩʪʠʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ, ʱʦ ʨʦʟʜʽʣʝʥʘ 

ʦʜʥʠʤ ʯʠ ʜʝʢʽʣʴʢʦʤʘ ʩʠʤʚʦʣʘʤʠ ʧʨʦʧʫʩʢʫ. ʅʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ ʟʘʡʚʽ ʧʨʦʧʫʩʢʠ 
ʤʽʞ ʩʣʦʚʘʤʠ, ʪʘʢ, ʱʦʙ ʩʣʦʚʘ ʨʦʟʜʽʣʷʣʠʩʷ ʣʠʰʝ ʦʜʥʠʤ ʩʠʤʚʦʣʦʤ ʧʨʦʧʫʩʢʫ. 
ʊʘʢʦʞ ʚʠʜʘʣʠʪʠ ʚʩʽ ʧʨʦʧʫʩʢʠ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʚʢʽʥʮʽ ʨʷʜʢʘ. 

ʈʦʟʚ'ʷʟʦʢ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ï ʨʦʟʙʠʣʠ ʨʷʜʦʢ ʥʘ 

ʩʣʦʚʘ, ʘ ʜʘʣʽ ʩʢʣʝʾʪʠ ʦʪʨʠʤʘʥʠʡ ʩʧʠʩʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ join  

ʟʘʩʪʦʩʫʚʘʚʰʠ ʾʾ ʜʦ ʩʠʤʚʦʣʘ ʧʨʦʧʫʩʢʘ ʫ ʷʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʯʘ. 
ʆʪʞʝ ʧʨʦʛʨʘʤʘ 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

                 # S = "  ʽʥʬʦʨʤʘʪʠʢʘ   ʪʘ  ʧʨʦʛʨʘʤʫʚʘʥʥʷ   " 

l  = S. split ()    # l  = ['ʽʥʬʦʨʤʘʪʠʢʘ', 'ʪʘ', 'ʧʨʦʛʨʘʤʫʚʘʥʥʷ'] 

result  = " " . join ( l )  

                 # result  = "ʽʥʬʦʨʤʘʪʠʢʘ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" 

print ( result )  

ʇʨʠʢʣʘʜ 5.13. ʋ ʟʘʜʘʥʦʤʫ ʨʷʜʢʫ ʚʩʽ ʩʠʤʚʦʣʠ '0'  ʟʘʤʽʥʠʪʠ ʥʘ '1' , ʘ 

ʩʠʤʚʦʣʠ '1'  ʥʘ '0' . 

ʈʦʟʚôʷʟʦʢ. ʋ ʮʽʡ ʟʘʜʘʯʽ ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʧʝʨʘʮʽʻʶ replace , 

ʗʢʱʦ ʤʠ ʩʧʦʯʘʪʢʫ ʟʘʤʽʥʠʤʦ ʩʠʤʚʦʣʠ '0'  ʥʘ '1' , ʪʦ ʨʷʜʦʢ ʥʝ ʙʫʜʝ ʤʽʩʪʠʪʠ 

ʥʫʣʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ, ʢʦʣʠ ʤʠ ʧʦʪʽʤ ʥʘʚʧʘʢʠ ʟʘʤʽʥʠʤʦ '1'  ʥʘ '0',  ʪʦ ʨʷʜʦʢ ʥʝ 

ʙʫʜʝ ʤʽʩʪʠʪʠ ʦʜʠʥʠʮʴ. ʆʪʞʝ, ʥʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʦʩʪʘʚʣʝʥʫ 
ʟʘʜʘʯʫ ʟʜʽʡʩʥʶʶʯʠ ʟʘʤʽʥʫ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʩʠʤʚʦʣʘ ʨʷʜʢʘ. 
ʅʘʛʘʜʘʻʤʦ, ʨʷʜʦʢ ʥʘʣʝʞʠʪʴ ʜʦ ʥʝʟʤʽʥʶʚʘʥʠʭ ʪʠʧʽʚ, ʪʦʤʫ ʤʠ ʥʝ ʤʦʞʝʤʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʤʽʥʶʚʘʪʠ ʩʠʤʚʦʣʠ ʫ ʨʷʜʢʫ. ʋ ʮʽʡ ʟʘʜʘʯʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 
ʧʽʜʭʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʫ ʇʨʠʢʣʘʜʽ 5.8. ʇʨʦʪʝ ʟʘʩʪʦʩʫʻʤʦ ʽʥʰʠʡ ʧʽʜʭʽʜ, ʘ 
ʩʘʤʝ ʧʝʨʝʪʚʦʨʠʤʦ ʨʷʜʦʢ ʫ ʩʧʠʩʦʢ ʩʠʤʚʦʣʽʚ, ʧʨʦʚʝʜʝʤʦ ʥʝʦʙʭʽʜʥʫ ʟʘʤʽʥʫ ʫ 
ʦʪʨʠʤʘʥʦʤʫ ʩʧʠʩʢʫ ʩʠʤʚʦʣʽʚ ʽ ʩʢʣʝʾʤʦ ʩʠʤʚʦʣʠ ʜʦ ʢʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʧʝʨʘʮʽʶ join .  

ɿʘʤʽʥʫ ʙʫʜʝʤʦ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʙʫʜʝʤʦ ʧʨʦʙʽʛʘʪʠ ʩʧʠʩʦʢ ʩʠʤʚʦʣʽʚ 

ʽ ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʩʠʤʚʦʣ ʙʫʜʝ '0'  ʘʙʦ '1' , ʪʦ ʙʫʜʝʤʦ ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʥʘ '1'  

ʘʙʦ '0'  ʚʽʜʧʦʚʽʜʥʦ. 



Ä5 ʉʠʤʚʦʣʠ ʪʘ ʨʷʜʢʠ 

119 

ʆʪʞʝ, ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

l = list ( S) # l -  ʩʧʠʩʦʢ ʩʠʤʚʦʣʽʚ ʨʷʜʢʘ S 

for i in range ( len ( l )) :  

    if l [ i ] == '0' :  

        l [ i ] = '1'  

    elif l [ i ] == '1' :  

        l [ i ] = '0'  

 

S = "" . join ( l )  

 

print ( S)  

˜̨̠̠̏̑̃̎̎̎ ̨̠̑̅̋̃ 

ʈʷʜʢʠ ʫ Python ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ. ʇʦʨʽʚʥʷʥʥʷ ʨʷʜʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 
ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦ. 

ɹʫʜʝʤʦ ʢʘʟʘʪʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥ ὥὥȢȢȢὥ  ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦ ʤʝʥʰʘ 

(ʘʙʦ ʧʨʦʩʪʦ ʤʝʥʰʘ) ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὦ ὦὦȢȢȢὦ , ʷʢʱʦ ʽʩʥʫʻ ʪʘʢʝ 
ʥʘʪʫʨʘʣʴʥʝ Ὧ, ʱʦ ʜʣʷ ʚʩʽʭ Ὥ Ὧ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ ὥ ὦ, ʘ ʜʣʷ Ὥ Ὧ ρ 
ʩʧʨʘʚʝʜʣʠʚʘ ʥʝʨʽʚʥʽʩʪʴ ὥ ὦ . ʗʢʱʦ ʜʣʷ ʚʩʽʭ Ὥ ὲ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 
ὥ ὦ, ʪʦ ʙʫʜʝʤʦ ʢʘʟʘʪʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὥ ʽ ὦ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦ ʨʽʚʥʽ (ʘʙʦ 

ʧʨʦʩʪʦ ʨʽʚʥʽ). 

ʅʘʧʨʠʢʣʘʜ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ πρς ʤʝʥʰʘ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴπςρ. ʊʘʢʦʞ ʷʢʱʦ 
ʟʛʘʜʘʪʠ, ʱʦ ʩʠʤʚʦʣʠ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ, ʧʦʨʽʚʥʶʶʯʠ ʾʭʥ ̔ʥʦʤʝʨʠ ʚ ʘʣʬʘʚʽʪʽ, 
ʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ὥὥὥ ʤʝʥʰʘ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ὥὦὥ. 
ɺʠʱʝʥʘʚʝʜʝʥʝ ʦʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʥʘ ʚʠʧʘʜʦʢ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʫ 

ʷʢʽ ʚʭʦʜʠʪʴ ʥʝʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʯʣʝʥʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ 
ʧʦʨʦʞʥʽʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʪʦʙʪʦ ʡʦʛʦ ʚʽʜʩʫʪʥʽʩʪʴ) ʤʝʥʰʠʡ ʟʘ ʙʫʜʴ-ʷʢʠʡ 
ʥʘʷʚʥʠʡ. ʆʪʞʝ, ʟ ʮʴʦʛʦ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ὥὥὥ ʤʝʥʰʘ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ὥὦὧὨ. 

ʃʝʢʩʠʢʦʛʨʘʬʽʯʥʠʡ ʧʦʨʷʜʦʢ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ï ʮʝ ʧʦʨʷʜʦʢ, ʧʨʠ ʷʢʦʤʫ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜʩʦʨʪʦʚʘʥʽ ʟʘ (ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʤ) ʟʨʦʩʪʘʥʥʷʤ. 

ʇʨʠʢʣʘʜʦʤ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦʛʦ ʧʦʨʷʜʢʫ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ ʫ ʩʣʦʚʥʠʢʫ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʜ̫ʢʽʚ, ʫ Python ʷʢ ʽ ʜʣʷ ʩʠʤʚʦʣʽʚ ʚʠʟʥʘʯʝʥʽ 6 ʩʪʘʥʜʘʨʪʥʠʭ 
ʚʽʜʥʦʰʝʥʴ 

==, !=, >, <, >=, <=  
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>>> "Pentium Pro" >= "Pentium"  

True  

>>> "True" <= "False"  

False  

ʇʨʠʢʣʘʜ 5.14. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʩʣʦʚʘ, ʱʦ ʟʘʧʠʩʘʥʽ ʫ ʨʷʜʢʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʩʣʦʚʥʠʢʦʚʦʤʫ ʧʦʨʷʜʢʫ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʜʦʩʪʘʪʥʴʦ ʨʦʟʙʠʪʠ ʨʷʜʦʢ ʥʘ ʩʣʦʚʘ ʽ 
ʜʘʣʽ, ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʧʝʨʘʮʽʻʶ ʧʦʨʽʚʥʷʥʥʷ ʨʷʜʢʽʚ ʜʣʷ ʩʣʽʚ ʦʪʨʠʤʘʥʦʛʦ ʩʧʠʩʢʫ. 
ʎʶ ʟʘʜʘʯʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʟʘʜʘʯ ʧʦʰʫʢʫ. ɼʽʡʩʥʦ, ʧʨʠʧʫʩʪʠʤʦ ʩʧʦʯʘʪʢʫ, ʱʦ 
ʩʣʦʚʘ ʫ ʨʷʜʢʫ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ. ɼʘʣʽ ʙʫʜʝʤʦ ʰʫʢʘʪʠ 
ʧʦʩʣʽʜʦʚʥʫ ʧʘʨʫ ʩʣʽʚ, ʪʘʢʫ, ʱʦ ʧʝʨʰʝ ʩʣʦʚʦ ʙʽʣʴʰʝ ʟʘ ʜʨʫʛʝ. ʗʢʱʦ ʪʘʢʫ ʧʘʨʫ 
ʤʠ ʟʥʘʡʜʝʤʦ, ʪʦ ʩʣʦʚʘ ʫ ʨʷʜʢʫ ʥʝ ʚʧʦʨʷʜʢʦʚʘʥʽ. ʆʪʞʝ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ 
ʚʠʛʣʷʜ 

S = input ("ɺʚʝʜʽʪʴ ʨʷʜʦʢ ")  

l  = S. split ()  

ok  = True  

for  i  in  range ( 1, len ( l )) :  

    if  l [ i  -  1] > l [ i ] :  

        ok  = False  

        break  

 

if  ok :  

    print ("ʉʣʦʚʘ ʚ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ")  

else :  

    print ("ʉʣʦʚʘ ʅɽ ʚ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ")  

ˡ̠̏̑̍́̓̔̃́̎̎ ̨̠̑̅̋̃ 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʨʷʜʦʢ, ʫ ʷʢʠʭ 
ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʜʝʷʢʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʆʜʥʠʤ ʟʽ 
ʩʧʦʩʦʙʽʚ ʪʘʢʦʾ ʧʽʜʩʪʘʥʦʚʢʠ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʦʨʘ %, ʤʠ ʚʞʝ 
ʥʝʦʜʥʦʨʘʟʦʚʦ ʢʦʨʠʩʪʫʚʘʣʠʩʷ. ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʦʧʝʨʘʮʽʻ ʻ ʪʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ 
ʥʘʧʝʨʝʜ ʟʥʘʪʠ ʪʠʧʠ ʜʘʥʠʭ, ʷʢʽ ʦʯʽʢʫʶʪʴʩʷ ʜʣʷ ʧʽʜʩʪʘʥʦʚʢʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʘʜʢʫ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʽʥʩʪʨʫʢʮʽʾ 

    print ( "%c ï ʚʝʣʠʢʘ ʣʽʪʝʨʘ" % Ch)  

Python ʦʯʽʢʫʻ ʜʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʩʘʤʝ ʩʠʤʚʦʣʴʥʠʡ ʣʽʪʝʨʘʣ ʫ ʟʤʽʥʥʽʡ Ch. ʋ 
ʚʠʧʘʜʢʫ, ʷʢʱʦ ʞ ʪʠʧ ʟʤʽʥʥʦʾ ʥʘʧʝʨʝʜ ʥʝ ʚʽʜʦʤʠʡ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ 
ʽʥʩʪʨʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʥʝʦʯʽʢʫʚʘʥʠʤ. ɿʚʠʯʘʡʥʦ, ʤʦʞʥʘ ʧʝʨʝʜ ʧʽʜʩʪʘʥʦʚʢʦʶ 
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ʨʦʙʠʪʠ ʟʚʝʜʝʥʥʷ ʣʽʪʝʨʘʣʫ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ, ʥʘʧʨʠʢʣʘʜ, ʚʠʱʝʥʘʚʝʜʝʥʫ 
ʽʥʩʪʨʫʢʮʽʶ ʟʤʽʥʠʪʠ ʥʘ ʪʘʢʫ 

    print ( "%s ï ʚʝʣʠʢʘ ʣʽʪʝʨʘ" % str ( Ch) )  

ʧʨʦʪʝ, ʟʨʫʯʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʜʦʣʘʥʥʷ ʟʛʘʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ format () . 

ʄʝʪʦʜ format ()  ʧʦʜʽʙʥʠʡ ʜʦ ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʷʜʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʘ %, ʪʦʙʪʦ ʚʽʥ ʪʘʢʦʞ ʟʘʜʘʻ ʩʧʦʩʽʙ ʧʽʜʩʪʘʥʦʚʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʫ 

ʨʷʜʦʢ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʠʮʽʾ. ʇʨʦʪʝ ʚʽʥ ʤʘʻ ʽʥʰʠʡ ʩʠʥʪʘʢʩʠʩ ʽ ʥʝ ʚʠʤʘʛʘʻ 
ʚʢʘʟʫʚʘʥʥʷ ʪʠʧʽʚ ʜʘʥʠʭ, ʱʦ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ. 
ʈʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʩʠʥʪʘʢʩʠʩ ʫ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ. 
ʅʝʭʘʡ ʟʘʜʘʥʦ ʨʷʜʦʢ s, ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ {}  (ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʠʤʚʦʣʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʢʨʠʪʦʾ ʪʘ ʟʘʢʨʠʪʦʾ ʬʽʛʫʨʥʦʾ ʜʫʞʢʠ), ʥʘʧʨʠʢʣʘʜ  

>>> s = "ʄʽʡ ʫʣʶʙʣʝʥʠʡ ʧʨʝʜʤʝʪ {}" 

ʄʝʪʦʜ ʬʦʨʤʘʪ, ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ ʨʷʜʢʘ, ʧʽʜʩʪʘʚʣʷʻ ʘʨʛʫʤʝʥʪʠ ʫ ʨʷʜʦʢ ʟʘʤʽʩʪʴ 
ʧʦʟʠʮʽʡ ʚʠʜʽʣʝʥʠʭ ʬʽʛʫʨʥʠʤʠ ʜʫʞʢʘʤʠ {} . 

>>> s . format ("ʧʨʦʛʨʘʤʫʚʘʥʥʷ")  

'ʄʽʡ ʫʣʶʙʣʝʥʠʡ ʧʨʝʜʤʝʪ ʧʨʦʛʨʘʤʫʚʘʥʥʷ' 

ʂʽʣʴʢʽʩʪʴ ʧʽʜʩʪʘʥʦʚʦʢ ʫ ʨʷʜʦʢ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʘ, ʛʦʣʦʚʥʝ, ʱʦʙ ʢʽʣʴʢʽʩʪʴ 
ʘʨʛʫʤʝʥʪʽʚ ʜʦʨʽʚʥʶʚʘʣʘ ʢʽʣʴʢʦʩʪʽ ʧʽʜʩʪʘʥʦʚʦʢ ʚʠʜʽʣʝʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ {}  ʫ 

ʨʷʜʢʫ ʜʦ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ format () . 

>>> '{}, {}, {}' . format ( ' a' , ' b' , ' c ' )  

' a, b, c '  

ʇʨʠ ʟʘʜʘʚʘʥʥʽ ʨʷʜʢʘ, ʜʦ ʷʢʦʛʦ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʤʝʪʦʜ format () , ʫ 

ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠʩʷ ʷʢʠʡ ʟʘ ʥʦʤʝʨʦʤ ʘʨʛʫʤʝʥʪ ʙʫʜʝ 
ʧʽʜʩʪʘʚʣʝʥʦ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ ʤʝʪʦʜʫ format ()  ʤʦʞʝ 

ʙʫʪʠ ʤʝʥʰʦʶ ʟʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʩʪʘʥʦʚʦʢ ʨʷʜʢʘ 

>>> '{0}, {1}, {2}' . format ( 'a' , 'b' , 'c' )  

'a, b, c'  

>>> '{2}, {1}, {0}' . format ( 'a' , 'b' , 'c' )  

'c, b, a'  

>>> '{0} - {1} {0}' . format ( 'abra' , 'cad' )  

' abra - cadabra '  
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ʄʦʞʣʠʚʦʩʪʽ ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʷʜʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ % ʘʙʦ ʤʝʪʦʜʫ 
format ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʧʠʩʘʥʠʤʠ ʫ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ. ɿʦʢʨʝʤʘ, 
ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʞʥʘ ʚʢʘʟʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʜʣʷ ʜʽʡʩʥʠʭ ʯʠʩʝʣ, 
ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʚʠʜʽʣʝʥʠʭ ʜʣʷ ʧʽʜʩʪʘʥʦʚʢʠ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʷʜʢʘ, ʪʦʱʦ. ɼʣʷ 
ʜʝʪʘʣʴʥʽʰʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʦʬʽʮʽʡʥʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ [1] ʘʙʦ ʽʥʰʦʾ ʜʦʜʘʪʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. 

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

5.1. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʪʘʢʫ ʪʘʙʣʠʮʶ ʩʠʤʚʦʣʽʚ: 

Aa Bb Cc Dd Ee Ff  Gg Hh 

Ii Jj Kk Ll Mm Nn Oo Pp  

Qq Rr Ss Tt Uu Vv Ww Xx  

5.2. ɺʠʟʥʘʯʠʪʠ, ʷʢʘ ʟ ʜʚʦʭ ʟʘʜʘʥʠʭ ʣʽʪʝʨ ʫ ʜʘʥʦʤʫ ʪʝʢʩʪʽ ʪʨʘʧʣʷʻʪʴʩʷ 
ʯʘʩʪʽʰʝ. 

5.3. ɺʠʟʥʘʯʠʪʠ, ʯʠ ʚʭʦʜʠʪʴ ʜʦ ʜʘʥʦʛʦ ʪʝʢʩʪʫ  

a) ʢʦʞʥʘ ʟ ʣʽʪʝʨ ʩʣʦʚʘ " key " ; 

b) ʢʦʞʥʘ ʟ ʣʽʪʝʨ ʟʘʜʘʥʦʛʦ ʩʣʦʚʘ. 
5.4. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʽʜʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʭʦʜʞʝʥʴ ʩʠʤʚʦʣʽʚ 

ʦʩʥʦʚʥʠʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ('+' , ' - ' , '*' , '/')  ʫ ʨʷʜʢʫ. 

5.5. ɼʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʥʫ ʮʠʬʨʫ. ɿʥʘʡʪʠ 
a) ʤʘʢʩʠʤʘʣʴʥʫ ʮʠʬʨʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʨʷʜʢʫ; 
b) ʮʠʬʨʫ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʨʷʜʢʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ; 
c) ʩʫʤʫ ʮʠʬʨ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ. 
d) ʮʠʬʨʠ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʨʷʜʢʫ ʨʽʚʥʦ ʜʚʘ ʨʘʟʠ; 
e) ʮʠʬʨʠ, ʱʦ ʥʝ ʤʽʩʪʠʪʴʩʷ ʫ ʨʷʜʢʫ; 
5.6. ɺʠʟʥʘʯʠʪʠ, ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʫ. 
5.7. ɿʥʘʡʪʠ ʩʠʤʚʦʣ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʫ ʪʝʢʩʪ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ. 
5.8. ɺʠʟʥʘʯʠʪʠ, ʯʠ ʻ ʟʘʜʘʥʠʡ ʪʝʢʩʪ ʧʨʘʚʠʣʴʥʠʤ ʟʘʧʠʩʦʤ ʮʽʣʦʛʦ ʯʠʩʣʘ 

(ʤʦʞʣʠʚʦ, ʟʽ ʟʥʘʢʦʤ). 
5.9. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʜʘʥʠʡ ʨʷʜʦʢ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ, ʥʘʪʫʨʘʣʴʥʠʤ ʯʠʩʣʦʤ, 

ʯʠ ʥʽ ʪʠʤ ʥʽ ʽʥʰʠʤ. 
5.10. ɿʘʜʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʮʷ ʘʜʨʝʩʘ ʻ ʢʦʨʝʢʪʥʦʶ (ʥʘʷʚʥʽʩʪʴ ʩʠʤʚʦʣʘ @ ʽ ʢʨʘʧʢʠ, ʘ 
ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʧʨʠʥʘʡʤʥʽ ʜʚʦʭ ʩʠʤʚʦʣʽʚ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ ʢʨʘʧʢʠ) 

5.11. ʋ ʟʘʜʘʥʠʡ ʪʝʢʩʪ ʚʭʦʜʷʪʴ ʪʽʣʴʢʠ ʮʠʬʨʠ ʪʘ ʣʽʪʝʨʠ. ɺʠʟʥʘʯʠʪʠ, ʯʠ 
ʟʘʜʦʚʦʣʴʥʷʻ ʚʽʥ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

a) ʪʝʢʩʪ ʻ ʜʝʩʷʪʢʦʚʠʤ ʟʘʧʠʩʦʤ ʯʠʩʣʘ, ʢʨʘʪʥʦʛʦ 9 (6, 4); 
b) ʪʝʢʩʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʝʷʢʦʾ ʥʝʥʫʣʴʦʚʦʾ ʮʠʬʨʠ, ʟʘ ʷʢʦʶ ʩʪʦʷʪʴ ʪʽʣʴʢʠ 
ʣʽʪʝʨʠ, ʽ ʾʭʥ  ̫ʢʽʣʴʢʽʩʪʴ ʜʦʨʽʚʥʶʻ ʯʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʥʶ ʮʽʻʾ ʮʠʬʨʠ; 

c) ʪʝʢʩʪ ʤʽʩʪʠʪʴ (ʢʨʽʤ ʣʽʪʝʨ) ʪʽʣʴʢʠ ʦʜʥʫ ʮʠʬʨʫ, ʧʨʠʯʦʤʫ ʾʾ ʯʠʩʣʦʚʝ 
ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʪʝʢʩʪʫ; 

d) ʩʫʤʘ ʧʘʨʥʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʮʠʬʨ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʪʝʢʩʪ, ʜʦʨʽʚʥʶʻ 
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ʜʦʚʞʠʥʽ ʪʝʢʩʪʫ; 
e) ʪʝʢʩʪ ʟʙ̔ʛʘʻʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʤ (ʢʽʥʮʝʚʠʤ, ʙʫʜʴ-ʷʢʠʤ) ʚʽʜʨʽʟʢʦʤ ʨʷʜʫ 

0123456789; 
f) ʪʝʢʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʮʠʬʨ, ʧʨʠʯʦʤʫ ʾʭʥ ̔ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ 

ʩʢʣʘʜʘʶʪʴ ʘʨʠʬʤʝʪʠʯʥʫ ʧʨʦʛʨʝʩʽʶ (ʥʘʧʨʠʢʣʘʜ, 3 5 7 9, 8 5 2, 2). 
5.12. ʇʝʨʝʪʚʦʨʠʪʠ ʟʘʜʘʥʠʡ ʪʝʢʩʪ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

a) ʚʠʢʣʶʯʠʪʠ ʚʩʽ ʮʠʬʨʠ ʪʘ ʧʦʜʚʦʾʚʰʠ ʟʥʘʢʠ '+'  ʪʘ ' ï' ; 

b) ʚʠʢʣʶʯʠʪʠ ʚʩʽ ʟʥʘʢʠ '+' , ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʷʢʠʤʠ ʩʪʦʾʪʴ ʮʠʬʨʘ; 

c) ʚʠʢʣʶʯʠʪʠ ʚʩʽ ʣʽʪʝʨʠ ὥ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʷʢʠʤʠ ʩʪʦʾʪʴ ʣʽʪʝʨʘ ὧ; 
d) ʟʘʤʽʥʠʪʠ ʚʩʽ ʧʘʨʠ " ph"  ʥʘ ʣʽʪʝʨʫ ' f ' ; 

e) ʟʘʤʽʥʠʪʠ ʢʦʞʥʠʡ ʩʠʤʚʦʣ, ʱʦ ʡʜʝ ʟʘ s, ʟʘʜʘʥʠʤ ʩʠʤʚʦʣʦʤ ʩ. 
f) ʚʠʢʣʶʯʠʪʠ ʚʩʽ ʟʘʡʚʽ ʧʨʦʧʫʩʢʠ (ʪʦʙʪʦ ʟ ʢʽʣʴʢʦʭ, ʱʦ ʡʜʫʪʴ ʧʽʜʨʷʜ, 
ʟʘʣʠʰʠʪʠ ʦʜʠʥ); 

g) ʚʠʢʣʶʯʠʪʠ ʛʨʫʧʠ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʩʪʦʷʪʴ ʤʽʞ ʩʠʤʚʦʣʘʤʠ '('  ʪʘ ')' . ʉʘʤʽ 

ʜʫʞʢʠ ʪʝʞ ʚʠʢʣʶʯʠʪʠ. ɺʚʘʞʘʪʠ, ʱʦ ʜʫʞʢʠ ʨʦʟʩʪʘʚʣʝʥʦ ʧʨʘʚʠʣʴʥʦ 
(ʧʘʨʘʤʠ) ʪʘ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʧʘʨʠ ʜʫʞʦʢ ʥʝʤʘʻ ʽʥʰʠʭ ʜʫʞʦʢ. 

h) ʟʘʤʽʥʠʪʠ ʚʩʽ ʟʥʘʢʠ ʦʢʣʠʢʫ '!'  ʟʥʘʢʘʤʠ ʧʠʪʘʥʥʷ '?' , ʘ ʢʦʞʝʥ ʟʥʘʢ 

ʧʠʪʘʥʥʷ '?'  ï ʜʚʦʤʘ ʟʥʘʢʘʤʠ " ??" . 

i) ʚʠʜʘʣʠʪʠ ʢʦʞʥʠʡ ʩʠʤʚʦʣ '*'  ʪʘ ʧʦʜʚʦʾʪʠ ʢʦʞʥʠʡ ʩʠʤʚʦʣ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ 

'*' . 

j) ʚʠʜʘʣʠʪʠ ʚʩʽ ʢʦʤʠ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʧʝʨʰʽʡ ʢʨʘʧʮʽ, ʪʘ ʟʘʤʽʥʠʪʠ ʟʥʘʢʦʤ '+'  

ʫʩʽ ʮʠʬʨʠ '3' , ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʧʽʩʣʷ ʧʝʨʰʦʾ ʢʨʘʧʢʠ. 

5.13. ɼʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʥʫ ʮʠʬʨʫ. ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, 
ʷʢʘ: 

a) ʧʦʯʠʥʘʶʯʠ ʽʟ ʟʘʜʘʥʦʾ ʧʦʟʠʮʽʾ, ʟʙʽʣʴʰʫʻ ʚʩʽ ʧʘʨʥʽ ʮʠʬʨʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ 
ʨʷʜʢʫ, ʥʘ 1. 

b) ʚʩʽ ʮʠʬʨʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʨʷʜʢʫ, ʟʘʤʽʥʶʻ ʾʭ ʢʚʘʜʨʘʪʘʤʠ. 
5.14. ɼʘʥʦ ʨʷʜʦʢ. ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʠ, ʱʦ ʚʠʜʘʣʷʶʪʴ ʟ ʥʴʦʛʦ 
a) ʩʠʤʚʦʣʠ, ʱʦ ʩʪʦʷʪʴ ʥʘ ʧʘʨʥʠʭ ʤʽʩʮʷʭ; 

b) ʩʠʤʚʦʣʠ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʩʠʤʚʦʣʫ c; 

c) ʮʠʬʨʠ; 
d) ʮʠʬʨʠ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʨʷʜʢʫ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ; 
e) ʩʠʤʚʦʣʠ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʨʷʜʢʫ ʨʽʚʥʦ ʜʚʘ ʨʘʟʠ ; 
f) ʩʠʤʚʦʣʠ, ʱʦ ʥʝ ʻ ʮʠʬʨʘʤʠ; 

g) ʩʠʤʚʦʣʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʚʽʜʨʽʟʢʫ [c1, c2]. 
h) ʩʠʤʝʪʨʠʯʥʽ ʧʦʯʘʪʦʢ ʪʘ ʢʽʥʝʮʴ. ʅʘʧʨʠʢʣʘʜ, ʨʷʜʦʢ " abcdefba "  ʤʘʻ 

ʧʝʨʝʪʚʦʨʠʪʠʩʷ  ʫ ʨʷʜʦʢ " cdef " .  

5.15. ɿʘʤʽʥʠʪʠ ʚʩʽ ʧʘʨʠ ʦʜʥʘʢʦʚʠʭ ʩʠʤʚʦʣʽʚ ʨʷʜʢʘ, ʷʢʽ ʡʜʫʪʴ ʧʽʜʨʷʜ, ʦʜʥʠʤ 

ʩʠʤʚʦʣʦʤ. ʅʘʧʨʠʢʣʘʜ, ʨʷʜʦʢ " aabcbb "  ʤʘʻ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʨʷʜʦʢ 

" abcb " . 

5.16. ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʫ "ʩʪʠʩʢʘʥʥʷ" ʨʷʜʢʘ: ʢʦʞʥʠʡ ʧʽʜʨʷʜʦʢ, ʷʢʠʡ ʩʢʣʘ-
ʜʘʻʪʴʩʷ ʟ ʢʣ̔ʴʢʦʭ ʚʭʦʜʞʝʥʴ ʜʝʷʢʦʛʦ ʩʠʤʚʦʣʘ, ʟʘʤʥ̔ʶʻʪʴʩʷ ʥʘ ʮʝʡ ʩʠʤʚʦʣ. 

5.17. ɺʠʜʘʣʠʪʠ ʟ ʨʷʜʢʘ ʚʩʽ ʧʦʚʪʦʨʥʽ ʚʭʦʜʞʝʥʥʷ ʩʠʤʚʦʣʽʚ. 
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5.18. ʇʦʙʫʜʫʚʘʪʠ ʨʷʜʦʢ S ʽʟ ʨʷʜʢʽʚ S1, S2 ʪʘʢ, ʱʦʙ ʫ S ʚʭʦʜʠʣʠ  

i) ʪʽ ʩʠʤʚʦʣʠ S1, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʫ S2; 

j) ʫʩʽ ʩʠʤʚʦʣʠ S1, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʫ S2, ʪʘ ʚʩʽ ʩʠʤʚʦʣʠ S2, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʫ 

S1. 

5.19. ʉʢʣʘʩʪʠ ʧʽʜʧʨʦʛʨʘʤʫ, ʷʢʘ ʟ ʧʝʨʰʦʛʦ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʚʠʜʘʣʷʻ ʢʦʞʥʠʡ 
ʩʠʤʚʦʣ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ i ʜʨʫʛʦʤʫ ʟʘʜʘʥʦʤʫ ʨʷʜʢʫ. 

5.20. ɿʘʜʘʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ n . ʇʝʨʝʪʚʦʨʠʪʠ ʡʦʛʦ ʜʦ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ 

ʟ ʦʩʥʦʚʦʶ b (2 < b < 16). 
5.21. ɿʥʘʡʪʠ ʫ ʜʘʥʦʤʫ ʨʷʜʢʫ ʩʠʤʚʦʣ ʪʘ ʜʦʚʞʠʥʫ ʥʘʡʜʦʚʰʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʦʜʥʘʢʦʚʠʭ ʩʠʤʚʦʣʽʚ, ʱʦ ʡʜʫʪʴ ʧʽʜʨʷʜ. 
5.22. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʽʜʨʘʭʫʥʢʫ ʥʘʡʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʮʠʬʨ, ʱʦ ʡʜʫʪʴ 

ʧʽʜʨʷʜ ʫ ʨʷʜʢʫ. 
5.23. ɿʘʜʘʥʠʡ ʨʷʜʦʢ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʣʽʪʝʨ ʣʘʪʠʥʩʴʢʦʛʦ 

ʘʣʬʘʚʽʪʫ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʝʨʝʚʽʨʢʠ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʮʠʭ ʣʽʪʝʨ ʟʘ 
ʘʣʬʘʚʽʪʦʤ. 

5.24. ʈʷʜʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʥʦʪʦʥʥʠʤ, ʷʢʱʦ ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʟʨʦʩʪʘʶʯʦʾ 
ʘʙʦ ʩʧʘʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʝʨʝʚʽʨʢʠ ʤʦʥʦʪʦʥʥʦʩʪʽ 
ʨʷʜʢʘ. 

5.25. ɺʠʜʽʣʠʪʠ ʟ ʨʷʜʢʘ ʥʘʡʙʽʣʴʰʠʡ ʤʦʥʦʪʦʥʥʠʡ ʧʽʜʨʷʜʦʢ, ʢʦʜʠ 

ʧʦʩʣʽʜʦʚʥʠʭ ʩʠʤʚʦʣʽʚ ʷʢʦʛʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 1. 

5.26. ɼʘʥʦ ʯʠʩʣʦ n ʟ ʧʨʦʤʽʞʢʫ ʚʽʜ 0 ʜʦ ρπ. ʅʘʜʨʫʢʫʚʘʪʠ ʡʦʛʦ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʩʣʦʚʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 234 = ʜʚʽʩʪʽ ʪʨʠʜʮʷʪʴ ʯʦʪʠʨʠ). 
5.27. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ ʫʩʽʭ ʮʠʬʨ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ 

ʟʘʜʘʥʠʡ ʨʷʜʦʢ, ʪʘ ʦʢʨʝʤʦ ï ʨʝhʪʫ ʩʠʤʚʦʣʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʟʘʻʤʥʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʤʚʦʣʽʚ ʫ ʢʦʞʥʽʡ ʽʟ ʮʠʭ ʜʚʦʭ ʛʨʫʧ. 

5.28. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ ʪʽʣʴʢʠ ʤʘʣʝʥʴʢʠʭ ʣʽʪʝʨ 
ʣʘʪʠʥʩʴʢʦʛʦ (ʫʢʨʘʾʥʩʴʢʦʛʦ) ʘʣʬʘʚʽʪʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʟʘʜʘʥʠʡ ʨʷʜʦʢ.  

5.29. ɺʠʚʝʩʪʠ ʥʘ ʜʨʫʢ ʫʩʽ ʩʠʤʚʦʣʠ ʨʷʜʢʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʣʝʥʴʢʠʭ 
ʣʽʪʝʨ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ. 

5.30. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ ʚ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ ʚʩʽʭ 
ʨʽʟʥʠʭ ʤʘʣʝʥʴʢʠʭ ʣʘʪʠʥʩʴʢʠʭ (ʢʠʨʠʣʠʯʥʠʭ) ʣʽʪʝʨ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʜʘʥʦʛʦ ʨʷʜʢʘ. 

 
ʊʝʢʩʪʦʤ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ (ʨʷʜʦʢ), ʱʦ ʤʽʩʪʠʪʴ ʣʠʰʝ 

ʩʠʤʚʦʣʠ ʣʘʪʠʥʩʴʢʦʛʦ (ʪʘ/ʘʙʦ ʫʢʨʘʾʥʩʴʢʦʛʦ) ʘʣʬʘʚʽʪʫ, ʮʠʬʨʠ, ʩʠʤʚʦʣ ʧʨʦʧʫʩʢʫ, 
ʪʘ ʟʥʘʢʠ ʧʫʥʢʪʫʘʮʽʾ. ʉʣʦʚʦʤ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʛʨʫʧʫ ʩʠʤʚʦʣʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʣʠʰʝ ʟ ʩʠʤʚʦʣʽʚ ʣʘʪʠʥʩʴʢʦʛʦ (ʪʘ/ʘʙʦ ʫʢʨʘʾʥʩʴʢʦʛʦ) ʘʣʬʘʚʽʪʫ ʪʘ ʮʠʬʨ ʽ 
ʦʙʤʝʞʝʥʘ ʟʣʽʚʘ ʪʘ ʩʧʨʘʚʘ ʦʜʥʠʤ ʯʠ ʢʽʣʴʢʦʤʘ ʧʨʦʧʫʩʢʘʤʠ, ʟʥʘʢʘʤʠ ʧʫʥʢʪʫʘʮʽʾ 
ʘʙʦ ʧʦʯʘʪʢʦʤ ʯʠ ʢʽʥʮʝʤ ʪʝʢʩʪʫ. 

5.31. ɿʘʜʘʥʠʡ ʪʝʢʩʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ 
ʩʣʽʚ, ʷʢʽ: 

a) ʤʽʩʪʷʪʴʩʷ ʚ ʪʝʢʩʪʽ; 
b) ʧʦʯʠʥʘʶʪʴʩʷ ʽʟ ʟʘʜʘʥʦʾ ʣʽʪʝʨʠ; 
c) ʟʘʢʽʥʯʫʶʪʴʩʷ ʟʘʜʘʥʦʶ ʣʽʪʝʨʦʶ; 
d) ʧʦʯʠʥʘʶʪʴʩʷ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʟʘʜʘʥʦʶ ʣʽʪʝʨʦʶ; 
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e) ʧʦʯʠʥʘʶʪʴʩʷ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʦʜʥʽʻʶ ʣʽʪʝʨʦʶ; 
f) ʤʽʩʪʷʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʥʫ ʟʘʜʘʥʫ ʣʽʪʝʨʫ; 
g) ʤʽʩʪʷʪʴ ʨʽʚʥʦ ʪʨʠ ʟʘʜʘʥʠʭ ʣʽʪʝʨʠ. 
5.32. ɿʘʜʘʥʠʡ ʪʝʢʩʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ. ɿʥʘʡʪʠ 
a) ʥʘʡʢʦʨʦʪʰʝ ʩʣʦʚʦ ʨʷʜʢʘ, ʡʦʛʦ ʜʦʚʞʠʥʫ ʪʘ ʧʦʟʠʮʽʶ ʫ ʨʷʜʢʫ; 
b) ʥʘʡʜʦʚʰʝ ʩʣʦʚʦ ʨʷʜʢʘ, ʡʦʛʦ ʜʦʚʞʠʥʫ ʪʘ ʧʦʟʠʮʽʶ ʫ ʨʷʜʢʫ; 
c) ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʟʘʜʘʥʦʾ ʣʽʪʝʨʠ ʚ ὲ-ʪʝ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʦʯʘʪʢʫ ʩʣʦʚʦ 

ʜʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
d) ʩʣʦʚʦ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʛʦʣʦʩʥʠʭ ʣʽʪʝʨ, ʢʽʣʴʢʽʩʪʴ ʛʦʣʦʩʥʠʭ 
ʣʽʪʝʨ ʫ ʮʴʦʤʫ ʩʣʦʚʽ ʪʘ ʧʦʟʠʮʽʶ ʮʴʦʛʦ ʩʣʦʚʘ ʫ ʪʝʢʩʪʽ;  

e) ʚʩʽ ʩʣʦʚʘ, ʷʢʽ ʻ ʥʘʪʫʨʘʣʴʥʠʤʠ ʯʠʩʣʘʤʠ; 
f) ʚʩʽ ʩʣʦʚʘ, ʷʢʽ ʻ ʧʘʣʽʥʜʨʦʤʘʤʠ (ʩʠʤʝʪʨʠʯʥʠʤʠ); 
g) ʚʩʽ ʩʣʦʚʘ, ʷʢʽ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ; 
5.33. ɿʘʜʘʥʠʡ ʪʝʢʩʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ. ʆʧʠʩʘʪʠ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʟʘ ʟʘʜʘʥʠʤ ʪʝʢʩʪʦʤ ʙʫʜʫʶʪʴ ʥʦʚʠʡ ʨʷʜʦʢ ʫ ʷʢʦʤʫ: 
a) ʟʘʧʠʩʘʥʽ ʫʩʽ ʩʣʦʚʘ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ; 
b) ʟʘʧʠʩʘʥʽ ʫʩʽ ʩʣʦʚʘ ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʚʠʭʽʜʥʦʤʫ ʪʝʢʩʪʽ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ; 
c) ʫʩʽ ʩʣʦʚʘ, ʚʠʭʽʜʥʦʛʦ ʨʷʜʢʘ ʟʘʧʠʩʘʥʽ ʙʝʟ ʧʦʚʪʦʨʽʚ; 
d) ʫʩʽ ʩʣʦʚʘ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʟʘʧʠʩʘʥʽ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ; 
5.34. ɼʘʥʦ ʜʚʘ ʨʷʜʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ. ʆʧʠʩʘʪʠ 

ʧʨʦʛʨʘʤʠ, ʱʦ ʜʨʫʢʫʶʪʴ: 
a) ʫʩʽ ʩʣʦʚʘ ʧʝʨʰʦʛʦ ʨʷʜʢʘ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʜʨʫʛʦʛʦ ʨʷʜʢʘ; 
b) ʫʩʽ ʨʽʟʥʽ ʩʣʦʚʘ ʧʝʨʰʦʛʦ ʨʷʜʢʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʜʨʫʛʦʛʦ ʨʷʜʢʘ; 
c) ʫʩʽ ʨʽʟʥʽ ʩʣʦʚʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʦʙʦʭ ʨʷʜʢʽʚ; 
d) ʫʩʽ ʩʣʦʚʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʦʙʦʭ ʨʷʜʢʽʚ ʪʽʣʴʢʠ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ; 
e) ʫʩʽ ʨʽʟʥʽ ʩʣʦʚʘ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʟ ʨʷʜʢʽʚ. 
5.35. ɼʘʥʦ ʪʝʢʩʪ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

Ὠ Ὠ ȢȢȢὨ  

ʜʝ Äȟ ρ Ὥ ὲ ï ʮʠʬʨʠ, ὲ ρȢ ɺʠʟʥʘʯʠʪʠ ʟʘʧʠʩʘʥʫ ʚ ʪʝʢʩʪʽ ʘʣʛʝʙʨʘʾʯʥʫ ʩʫʤʫ. 

5.36. ɼʘʥʦ ʪʝʢʩʪ, ʱʦ ʻ ʧʨʘʚʠʣʴʥʠʤ ʟʘʧʠʩʘʤ ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʚʠʨʘʟʫ ʢʦʪʨʠʡ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʝʣ, ʟʥʘʢʽʚ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʜʫʞʦʢ (ʜʣʷ ʟʤʽʥʠ 
ʧʨʽʦʨʠʪʝʪʫ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ), ʥʘʧʨʠʢʣʘʜ 

ς ς ςz 

ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʚʠʨʘʟʫ. 
5.37. ɼʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʮʠʬʨʠ ʪʘ ʩʠʤʚʦʣʠ x, *, +, - , =  ʽ ʻ 

ʧʨʘʚʠʣʴʥʠʤ ʟʘʧʠʩʦʤ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ. ɿʥʘʡʪʠ ʢʦʨʝʥʽ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ. 
5.38. ɼʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʙʫʢʚʠ ʪʘ ʜʫʞʢʠ ʢʽʣʴʢʦʭ ʚʠʜʽʚ: '(' , ')' , '[' , 

']' , '{' , '}' . ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʧʨʘʚʠʣʴʥʦ ʚ ʟʘʜʘʥʦʤʫ ʚʠʨʘʟʽ ʨʦʟʩʪʘʚʣʝʥʽ ʜʫʞʢʠ. 

5.39. ʗʢ ʚʽʜʦʤʦ, ʨʠʤʩʴʢʘ ʩʠʩʪʝʤʘ ʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʤʚʦʣʠ M, D, C, 
L, X, V ʪʘ I ʜʣʷ ʯʠʩʝʣ 1000, 500, 100, 50, 10, 5 ʪʘ 1 ʚʽʜʧʦʚʽʜʥʦ. ɯʥʰʽ ʯʠʩʣʘ 
ʟʘʧʠʩʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʩʠʤʚʦʣʽʚ, 
ʥʘʧʨʠʢʣʘʜ 
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I -  1 VII -  7 XLVI -  46 CCCII -  302  

II -  2 VIII -  8 L -  50 CDXLI -  441  

III -  3 IX -  9 LXXV -  75 ID -  499  

IV -  4 X -  10 XCII  -  92 D -  500  

V -  5 XVIII -  18 IC -  99 DCXCV -  695  

VI -  6 XXXI -  31 C -  100  CM -  900  

ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʯʠʩʣʦ ʟʘʧʠʩʘʥʝ ʫ ʨʠʤʩʴʢʽʡ ʩʠʩʪʝʤʽ 
ʯʠʩʣʝʥʥʷ ʫ ʜʝʩʷʪʢʦʚʫ ʽ ʥʘʚʧʘʢʠ. 

5.40. ɼʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʜʨʽʙ ʯʠʩʝʣʴʥʠʢ ʽ ʟʥʘʤʝʥʥʠʢ ʷʢʦʛʦ ʟʘʧʠʩʘʥʽ ʫ 
ʨʠʤʩʴʢʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʩʢʦʨʦʪʠʪʠ ʮʝʡ ʜʨʽʙ, ʟʘʧʠʩʘʥʠʡ ʫ 
ʨʠʤʩʴʢʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. 

5.41. ɼʘʥʦ ʜʚʘ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʣʘ ʟʘʧʠʩʘʥʠʭ ʫ ʨʠʤʩʴʢʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. 
ɿʥʘʡʪʠ ʾʭʥʶ ʩʫʤʫ, ʨʽʟʥʠʮʶ ʪʘ ʜʦʙʫʪʦʢ. ʈʝʟʫʣʴʪʘʪ ʤʘʻ ʙʫʪʠ ʪʘʢʦʞ ʟʘʧʠʩʘʥʠʤ ʫ 
ʨʠʤʩʴʢʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. 

5.42. ɼʘʥʦ ʪʝʢʩʪ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ, ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʴ ʪʘ 
ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʮʝʡ ʪʝʢʩʪ ʻ ʧʨʘʚʠʣʴʥʠʤ ʟʘʧʠʩʦʤ ʜʝʷʢʦʛʦ  
ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ (ʫʤʦʚʠ). ʅʘʧʨʠʢʣʘʜ: 

1 > 3 and 3 == 5  

ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ. 
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ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ 

˚̨̠̆̃̐̏̑̅̋̏̃́̎ ̨̗̩̋̏̌̆̋ 

ʈʦʟʛʣʷʥʫʪʠ ʨʘʥʽʰʝ ʢʦʣʝʢʮʽʾ (ʩʧʠʩʦʢ, ʢʦʨʪʝʞ, ʨʷʜʦʢ) ʙʫʣʠ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ. 
ɺʩʽ ʝʣʝʤʝʥʪʠ ʫ ʢʦʣʝʢʮʽʾ ʟʘʡʤʘʣʠ ʩʚʦʶ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʫ ʧʦʟʠʮʽʶ. ɼʦ ʝʣʝʤʝʥʪʽʚ 
ʮʠʭ ʪʠʧʽʚ ʤʦʞʥʘ  ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʪʫʧ ʟʘ ʽʥʜʝʢʩʘʤʠ. 
ʂʨʽʤ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʪʠʧʽʚ ʜʘʥʠʭ ʫ Python ʽʩʥʫʶʪʴ ʥʝʚʧʦʨʷʜʢʦʚʘʥʽ ʢʦʣʝʢʮʽʾ, ʫ 

ʷʢʠʭ ʥʝ ʚʠʟʥʘʯʝʥʦ ʧʦʨʷʜʦʢ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ) ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʽʚ. ɼʦ ʪʘʢʠʭ 
ʪʠʧʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʣʦʚʥʠʢʠ ʪʘ ʤʥʦʞʠʥʠ. 

˞̌̏̃̎̉̋̉ 

ʉʣʦʚʥʠʢ ʫ Python ï ʮʝ ʥʝʚʧʦʨʷʜʢʦʚʘʥʘ ʢʦʣʝʢʮʽʷ ʦʙ'ʻʢʪʽʚ ʜʦʚʽʣʴʥʠʭ ʪʠʧʽʚ ʟ 

ʜʦʩʪʫʧʦʤ ʧʦ ʢʣʶʯʫ.  

ʂʣʶʯʝʤ ʩʣʦʚʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʦʙ'ʻʢʪ ʥʝʟʤʽʥʶʚʘʥʦʛʦ ʪʠʧʫ (ʯʠʩʣʦ, ʨʷʜʦʢ, 
ʢʦʨʪʝʞ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʝʣʝʤʝʥʪʘ 
ʩʣʦʚʥʠʢʘ. ʉʣʦʚʥʠʢʠ ʥʘʟʠʚʘʶʪʴ ʘʩʦʮʽʘʪʠʚʥʠʤʠ ʤʘʩʠʚʘʤʠ ʘʙʦ ʭʝʰ-ʤʘʧʘʤʠ. 
ʉʣʦʚʥʠʢʠ ʫ Python ʥʘʣʝʞʘʪʴ ʜʦ ʟʤʽʥʶʚʘʥʠʭ (mutable) ʪʠʧʽʚ. ɿʥʘʯʝʥʥʷ 

ʩʣʦʚʥʠʢʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʝʚʽʜʩʦʨʪʦʚʘʥʦʤʫ ʧʦʨʷʜʢʫ, ʙʽʣʴʰ ʪʦʛʦ, ʢʣʶʯʽ ʤʦʞʫʪʴ 
ʟʙʝʨʽʛʘʪʠʩʷ ʥʝ ʚ ʪʦʤʫ ʧʦʨʷʜʢʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʜʦʜʘʶʪʴʩʷ ʜʦ ʢʦʣʝʢʮʽʾ. 
ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʩʣʦʚʥʠʢ ʩʪʫʜʝʥʪʽʚ. 
ʂʣʶʯ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʪʫʜʝʥʪʘ, ʪʦʤʫ ʫ ʨʦʣʽ ʢʣʶʯʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʣʠʰʝ ʫʥʽʢʘʣʴʥʽ ʜʣʷ ʩʪʫʜʝʥʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʦʤʝʨ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʢʚʠʪʢʘ ʘʙʦ 
ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʢʦʜ. ʇʨʽʟʚʠʱʝ ʪʘ ɯʤ'ʷ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʶʯʘʤʠ, ʦʩʢʽʣʴʢʠ ʫ 

ʦʜʥʽʡ ʛʨʫʧʽ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʢʽʣʴʢʘ ʦʩʽʙ ʟ ʦʜʥʘʢʦʚʠʤ ʧʨʽʟʚʠʱʝʤ ʪʘ ʽʤ'ʷʤ. 

d = { " AA333333" : "ɯʚʘʥʝʥʢʦ ɯʚʘʥ",  

        ... ,  

     "ɺɺ123123" : "ʇʝʪʨʝʥʢʦ ʇʝʪʨʦ",  

        ... ,  

     " AA999999" : "ʇʝʪʨʝʥʢʦ ʇʝʪʨʦ" }  

˞̠̓̃̏̑̆̎̎ ̨̒̌̏̃̎̉̋̃ 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʣʘ. ʇʘʨʠ ʢʣʶʯ ʪʘ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʣʦʚʥʠʢʘ 
ʟʘʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʜʚʦʢʨʘʧʢʫ. ʈʽʟʥʽ ʧʘʨʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʢʦʤʦʶ, ʘ ʚʩʷ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ: 
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empty _dict  = {}         # ʇʦʨʦʞʥʽʡ ʩʣʦʚʥʠʢ 

 

d = { '1' : 1, 2 : '2' }   # ʉʣʦʚʥʠʢ ʟ 2-ʭ ʧʘʨ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ 

                        # ʢʣʶʯʫ '1' ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷ 1 

                        # ʢʣʶʯʫ 2 ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷ '2' 

 

# ʉʣʦʚʥʠʢ ʢʣʶʯʘʤʠ ʷʢʦʛʦ ʻ ʢʦʨʪʝʞʽ (1, 1) ʪʘ (2, 2),  

# ʘ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʚʘ ʩʧʠʩʢʠ 

d1 = {( 1, 1) : [ 1, 2, 3] , ( 2, 2) : [ 4, 5, 6]}  

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʩʣʦʚʥʠʢ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʣʶʯʦʚʝ ʩʣʦʚʦ dict . 

d = dict ( collection )  

ʊʫʪ d ï ʥʦʚʠʡ ʩʣʦʚʥʠʢ, collection  ï ʢʦʣʝʢʮʽʷ ʫ ʷʢʽʡ ʟʘʧʠʩʘʥʽ ʧʘʨʠ ʢʣʶʯ-

ʟʥʘʯʝʥʥʷ. 

>>> d = dict ( short ='dict' , long ='dictionary' )  

>>> print ( d)  

{ 'short' : 'dict' , 'long' : 'dictionary' }  

>>> d = dict ([( 1, 1) , [ 333 , 334 ] , ( 2, 4)])  

>>> print ( d)  

{ 1: 1, 2: 4, 333 : 334}  

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ fromkeys . 

d = dict . fromkeys ( collection , initial_value )  

ʊʫʪ collection  ï ʢʦʣʝʢʮʽʷ ʢʣʶʯʽʚ, initial_value  ï ʥʝ ʦʙʦʚ'ʷʟʢʦʚʠʡ 

ʧʘʨʘʤʝʪʨ, ʱʦ ʟʘʜʘʻ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʢʣʶʯʘʤ 

>>> d = dict . fromkeys ([ 'a' , 'b' ])  

>>> print ( d)  

{ 'b' : None, 'a' : None}  

>>> d = dict . fromkeys ([ 'a' , 'b' ] , [ 10, 19])  

>>> print ( d)  

{ 'b' : [ 10, 19] , 'a' : [ 10, 19]}  

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʩʣʦʚʥʠʢʘ (ʩʣʦʚʥʠʢʦʫʪʚʦʨʝʥʥʷ).  
ʆʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʩʣʦʚʥʠʢʘ ï ʮʝ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʥʦʚʦʛʦ ʩʣʦʚʥʠʢʘ ʥʘ 

ʙʘʟʽ ʢʦʣʝʢʮʽʾ, ʜʦ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʷʢʦʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʷʢʠʡ ʚʠʨʘʟ: 
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D = { key ( i ) : expr ( i ) for i in collection if condition }  

ʆʧʝʨʘʪʦʨ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: ʟʤʽʥʥʘ i  ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʙʽʛʘʻ ʚʩʽ ʝʣʝʤʝʥʪʠ 

collection . ʗʢʱʦ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ i  ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ  condition , 

ʪʦ ʚ ʩʣʦʚʥʠʢ D ʜʦʜʘʻʪʴʩʷ ʧʘʨʘ  key ( i )  :  expr ( i ) . 

>>> d = { i // 2: i** 2 for i in range ( 10) if i % 2 == 0}  

>>> print ( d)  

{ 4: 64, 0: 0, 2: 16, 1: 4, 3: 36}  

ˑ̏̒̓̔̐ ̅̏ ̨̆̌̆̍̆̎̓̃ ̒̌̏̃̎̉̋́ 

ʗʢ ʙʫʣʦ ʩʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʩʣʦʚʥʠʢ ʮʝ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ ʟ ʜʦʩʪʫʧʦʤ ʟʘ ʢʣʶʯʝʤ. 
ɺʣʘʩʥʝ ʢʣʶʯ ʩʣʦʚʥʠʢʘ, ʮʝ ʘʥʘʣʦʛ ʽʥʜʝʢʩʫ ʜʣʷ ʩʧʠʩʢʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 
ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʣʦʚʥʠʢʘ, ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʢʣʶʯ ʮʴʦʛʦ 
ʝʣʝʤʝʥʪʫ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ: 

>>> d = { 'first' : 1, 'second' : 2}  

>>> d[ 'first' ]  

1 

>>> d[ 'third' ]  

Traceback (most recent call last):  

  File "<input>", line 1, in <module>  

KeyError : ' third '  

ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ, ʟʚʝʨʥʝʥʥʷ ʜʦ ʩʣʦʚʥʠʢʘ ʟʘ ʥʝʽʩʥʫʶʯʠʤ ʢʣʶʯʝʤ 
ʧʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ. 
ʇʨʠʩʚʦʻʥʥʷ ʧʦ ʽʩʥʫʶʯʦʤʫ ʢʣʶʯʫ ʧʝʨʝʟʘʧʠʩʫʻ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʮʴʦʤʫ ʢʣʶʯʫ, ʘ ʧʨʠʩʚʦʻʥʥʷ ʧʦ ʥʦʚʦʤʫ ʢʣʶʯʫ, ʨʦʟʰʠʨʷʻ ʩʣʦʚʥʠʢ 
ʥʦʚʦʶ ʧʘʨʦʶ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ 

>>> d = { 'first' : 1, 'second' : 2}  

>>> d[ 'first' ] = 111  

>>> d 

{ 'first' : 111 , 'second' : 2}  

>>> d[ 'third' ] = 3 

>>> d 

{ 'first' : 111 , 'second' : 2, 'third' : 3}  

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʧʘʨʠ ʟʽ ʩʣʦʚʥʠʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʪʦʨ del  

>>> d = { 'first' : 1, 'second' : 2}  

>>> del d[ 'first' ]  
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>>> d 

{ ' second ' : 2}  

˛̨̗̩̐̆̑́ ̎́̅ ̒̌̏̃̎̉̋́̍̉ 

ʅʝʭʘʡ d ʜʝʷʢʠʡ ʟʘʜʘʥʠʡ ʩʣʦʚʥʠʢ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʽ ʩʣʦʚʥʠʢʦʤ. 

ʊʘʙʣʠʮʷ 6.1. ʇʝʨʝʚʽʨʢʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʢʣʶʯʘ ʘʙʦ ʟʥʘʯʝʥʥʷ ʜʦ ʩʣʦʚʥʠʢʘ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

key in  d ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʢʣʶʯ  key  ʚʭʦʜʠʪʴ ʜʦ d 

key not in  d ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʢʣʶʯ  key  ʥʝ ʚʭʦʜʠʪʴ ʜʦ d 

v in  d.values()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʟʥʘʯʝʥʥʷ v   ʚʭʦʜʠʪʴ ʜʦ d 

v not in  d.values()  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʟʥʘʯʝʥʥʷ v   ʥʝ ʚʭʦʜʠʪʴ ʜʦ d 

>>> d = { 'first' : 1, 'second' : 2}  

>>> 'first' in d 

True  

>>> 'third' in d 

False  

>>> 222 in d. values ()  

False  

>>> 2 in d. values ()  

True  

ʊʘʙʣʠʮʷ 6.2. ɺʠʙʽʨ ʝʣʝʤʝʥʪʽʚ ʯʠ ʢʦʣʝʢʮʽʡ ʩʣʦʚʥʠʢʘ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

d.get(k)  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʢʣʶʯʘ k  ʘʙʦ None, ʷʢʱʦ ʢʣʶʯʘ k  ʥʝʤʘʻ ʫ 

ʩʣʦʚʥʠʢʫ. 
d.get(k, v)  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʢʣʶʯʘ k  ʘʙʦ v, ʷʢʱʦ ʢʣʶʯʘ k  ʥʝʤʘʻ ʫ 

ʩʣʦʚʥʠʢʫ. 

d.items()  ʇʦʚʝʨʪʘʻ ʢʦʣʝʢʮʽʶ ʚʩʽʭ ʧʘʨ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ ʚ ʩʣʦʚʥʠʢʫ d. 

d.keys()  ʇʦʚʝʨʪʘʻ ʢʦʣʝʢʮʽʶ ʚʩʽʭ ʢʣʶʯʽʚ ʩʣʦʚʥʠʢʘ d. 

d.values()  ʇʦʚʝʨʪʘʻ ʢʦʣʝʢʮʽʶ ʚʩʽʭ ʟʥʘʯʝʥʴ ʚ ʩʣʦʚʥʠʢʫ d. 

>>> d = { 'first' : 1, 'second' : 2}  

>>> d. get ( 'first' )  

1 

>>> d. get ( "third" , 3)  

3 
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>>> d. items ()  

dict_items ([( 'first' , 1) , ( 'second' , 2)])  

>>> d. values ()  

dict_values ([ 1, 2])  

ʊʘʙʣʠʮʷ 6.3. ɸʥʘʣʽʟ ʩʣʦʚʥʠʢʘ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

len (d)  ɼʦʚʞʠʥʘ d (ʢʽʣʴʢʽʩʪʴ ʧʘʨ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ) 

min (d)  ʅʘʡʤʝʥʰʠʡ ʢʣʶʯ ʩʣʦʚʥʠʢʘ d (ʷʢʱʦ ʢʣʶʯʽ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ) 

max(d)  ʅʘʡʙʽʣʴʰʠʡ ʢʣʶʯ ʩʣʦʚʥʠʢʘ d (ʷʢʱʦ ʢʣʶʯʽ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ) 

>>> d = { 'first' : 1, 'second' : 2}  

>>> len ( d)  

2 

>>> min ( d)  

' first '  

ɺʠʱʝʥʘʚʝʜʝʥʽ ʦʧʝʨʘʮʽʾ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʥʝ ʣʠʰʝ ʟ ʢʣʶʯʘʤʠ, ʘʣʝ ʽ ʟ 
ʟʥʘʯʝʥʥʷʤʠ ʩʣʦʚʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʘʤʽʩʪʴ ʩʣʦʚʥʠʢʘ ʙʨʘʪʠ ʢʦʣʝʢʮʽʶ 
ʡʦʛʦ ʟʥʘʯʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʢʮʽʷ 

min ( d. values ())  

ʟʥʘʡʜʝ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʩʣʦʚʥʠʢʫ. 

ʊʘʙʣʠʮʷ 6.4. ʄʦʜʠʬʽʢʘʮʽʷ ʩʣʦʚʥʠʢʘ. 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

d.clear()  ɺʠʜʘʣʷʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʽ ʩʣʦʚʥʠʢʘ d 

d.copy()  ʇʦʚʝʨʪʘʻ ʢʦʧʽʶ ʩʣʦʚʥʠʢʘ d 

d.pop(k)  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʢʣʶʯʘ k  ʽ ʚʠʜʘʣʷʻ ʟʽ ʩʣʦʚʥʠʢʘ ʝʣʝʤʝʥʪ ʟ 

ʢʣʶʯʝʤ k  (ʷʢʱʦ ʢʣʶʯʘ k  ʥʝʤʘʻ ʫ ʩʣʦʚʥʠʢʫ, ʪʦ ʚʠʜʘʻ 

ʧʦʤʠʣʢʫ) 
d.pop(k,v)  ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʢʣʶʯʘ k  ʽ ʚʠʜʘʣʷʻ ʟʽ ʩʣʦʚʥʠʢʘ ʝʣʝʤʝʥʪ ʟ 

ʢʣʶʯʝʤ k. ʗʢʱʦ ʢʣʶʯʘ k  ʥʝʤʘʻ ʫ ʩʣʦʚʥʠʢʫ, ʪʦ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ v 

d.popitem()  ʇʦʚʝʨʪʘʻ ʽ ʚʠʜʘʣʷʻ ʜʦʚʽʣʴʥʫ ʧʘʨʫ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ ʟʽ ʩʣʦʚʥʠʢʘ 
d (ʷʢʱʦ ʩʣʦʚʥʠʢ d ʧʦʨʦʞʥʽʡ, ʪʦ ʛʝʥʝʨʫʻ ʧʦʤʠʣʢʫ) 

d.update(d1)  ɼʦʜʘʻ ʚ ʩʣʦʚʥʠʢ d ʧʘʨʠ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ ʟ ʢʦʣʝʢʮʽʾ d1, ʷʢʽ 

ʚʽʜʩʫʪʥʽ ʚ ʩʣʦʚʥʠʢʫ d, ʘ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʶʯʘ, ʷʢʠʡ ʚʞʝ 

ʧʨʠʩʫʪʥʽʡ ʚ ʩʣʦʚʥʠʢʫ d, ʚʠʢʦʥʫʻ ʟʘʤʽʥʫ ʚʽʜʧʦʚʽʜʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʟ d1 (ʢʦʣʝʢʮʽʷ d1 ʤʦʞʝ ʙʫʪʠ ʷʢ ʩʣʦʚʥʠʢʦʤ, ʪʘʢ ʽ 

ʙʫʜʴ-ʷʢʦʶ ʢʦʣʝʢʮʽʻʶ, ʱʦ ʤʽʩʪʠʪʴ ʧʘʨʠ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ).  
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>>> d = { 'first' : 1, 'second' : 2}  

>>> d. pop ( 'first' )  

1 

>>> d 

{ 'second' : 2}  

>>> d = { 'first' : 1, 'second' : 2}  

>>> d1  = (( 'third' , 3) , ( 'forth' , 4) , ( 'first' , 111 ))  

>>> d. update ( d1)  

>>> d 

{ 'forth' : 4, 'third' : 3, 'first' : 111 , 'second' : 2}  

>>> d. clear ()  

>>> d 

{}  

˛̨̖̂̅ ̨̒̌̏̃̎̉̋̃ 

ʅʝʭʘʡ d ʟʘʜʘʥʠʡ ʩʣʦʚʥʠʢ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʦʙʭʦʜʫ ʩʣʦʚʥʠʢʘ 

1. ʆʙʭʽʜ ʩʣʦʚʥʠʢʘ ʟʘ ʢʣʶʯʘʤʠ 

for key in d:  

    process_iteration  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ 

>>> d = { ' first ' : 1, ' second ' : 2, ' third ' : 3}  

>>> for key in d:  

        print ( key )  

ʩʪʘʥʝ ʚʠʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʪʝʢʩʪʫ 

second  

third  

first  

2. ʆʙʭʽʜ ʩʣʦʚʥʠʢʘ ʟʘ ʟʥʘʯʝʥʥʷʤʠ 

for val in d. values () :  

    process_iteration  
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>>> d = { 'first' : 1, 'second' : 2, 'third' : 3}  

>>> for val in d. values () :  

        print ( val )  

 

2 

3 

1 

3. ʆʙʭʽʜ ʩʣʦʚʥʠʢʘ ʟʘ ʧʘʨʘʤʠ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ 

for key , val in d. items () :  

    process_iteration  

 

>>> d = { 'first' : 1, 'second' : 2, 'third' : 3}  

>>> for key , val in d. items () :  

        print ( key , val )  

 

second 2 

third 3 

first 1 

ʇʨʠʢʣʘʜ 6.1. ʉʣʦʚʘ ʫ ʨʷʜʢʫ ʨʦʟʜʽʣʷʶʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ 

ʧʨʦʧʫʩʢʘʤʠ. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʢʦʞʥʦʛʦ ʩʣʦʚʘ ʜʦ ʨʷʜʢʘ. 
ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʦʙʫʜʫʻʤʦ ʥʘ ʙʘʟʽ ʨʷʜʢʘ ʩʣʦʚʥʠʢ, ʫ ʷʢʦʤʫ 

ʢʣʶʯʘʤʠ ʙʫʜʫʪʴ ʫʥʽʢʘʣʴʥʽ ʩʣʦʚʘ, ʘ ʟʥʘʯʝʥʥʷʤʠ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʩʣʦʚʘ ʜʦ 
ʨʷʜʢʘ. 

S = input ("ʚʚʝʜʽʪʴ ʨʷʜʦʢ: " )  

words _list  = S. split () # ʨʦʟʙʠʚʘʻʤʦ ʨʷʜʦʢ ʥʘ ʩʧʠʩʦʢ ʩʣʽʚ 

d = {}                 # ʧʦʨʦʞʥʽʡ ʩʣʦʚʥʠʢ ʩʣʽʚ 

for  word  in  words _list : # ʧʨʦʙʽʛʘʻʤʦ ʧʦ ʚʩʽʭ ʩʣʦʚʘʭ 

    if  word  not  in  d:   # ʷʢʱʦ ʩʣʦʚʦ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʧʠʩʢʫ 

                        # ʜʦʜʘʻʤʦ ʡʦʛʦ ʜʦ ʩʣʦʚʥʠʢʘ ʨʘʟʦʤ ʟ 

                        # ʡʦʛʦ ʢʽʣʴʢʽʩʪʶ ʚʭʦʜʞʝʥʴ 

        d[ word ] = words_list . count ( word )  

 

print ('ʩʣʦʚʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ:', d)  

ʇʨʠʢʣʘʜ 6.2. ɺʠʟʥʘʯʠʪʠ ʩʣʦʚʦ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʪʝʢʩʪʫ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʨʘʟʽʚ. 
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ʈʦʟʚôʷʟʦʢ. ʋ ʮʽʡ ʟʘʜʘʯʽ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʥʠʡ ʫ 
ʧʨʠʢʣʘʜʽ 6.1. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʣʦʚʥʠʢ ʩʣʽʚ ʧʨʠʢʣʘʜʫ 6.1 ʚʞʝ ʧʦʙʫʜʦʚʘʥʠʡ. 

ʇʨʦʙʽʞʠʤʦ ʧʦ ʩʣʦʚʥʠʢʫ ʪʘ ʟʥʘʡʜʝʤʦ ʢʣʶʯ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰʝ 
ʟʥʘʯʝʥʥʷ. 

m = 0         # m -  ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ 

max_word  = '' # max_word  ï ʟʤʽʥʥʘ ʱʦ ʤʽʩʪʠʪʴ ʩʣʦʚʦ, 

              # ʷʢʝ ʚʭʦʜʠʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ 

for  word , count  in  d. items () : # ʧʨʦʙʽʛʘʻʤʦ ʩʣʦʚʥʠʢ ʧʦ 

                              # ʚʩʽʭ ʧʘʨʘʭ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ 

    if  m < count :  

        m = count  

        max_word = word  

 

print ('ʩʣʦʚʦ, ʷʢʝ ʚʭʦʜʠʪʴ ʥʘʡʯʘʩʪʽʰʝ - ' , max_word )  

˙̎̏̇̉̎̉ 

ʄʥʦʞʠʥʘ ʫ Python ï ʮʝ ʥʝʚʧʦʨʷʜʢʦʚʘʥʘ ʢʦʣʝʢʮʽʷ ʫʥʽʢʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ (ʪʦʙʪʦ 

ʪʘʢʠʭ, ʱʦ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ) ʜʦʚʽʣʴʥʠʭ ʪʠʧʽʚ. 

ʄʥʦʞʠʥʠ ʫ Python ʥʘʣʝʞʘʪʴ ʜʦ ʟʤʽʥʶʚʘʥʠʭ (mutable) ʪʠʧʽʚ. ɽʣʝʤʝʥʪʠ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʝʚʽʜʩʦʨʪʦʚʘʥʦʤʫ ʧʦʨʷʜʢʫ ʪʘ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ ʢʦʣʠ ʚʦʥʠ 
ʜʦʜʘʶʪʴʩʷ ʫ ʤʥʦʞʠʥʫ. 
ʄʥʦʞʠʥʠ Python ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʫ ʷʢʠʭ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʣʠʰʝ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʝʣʝʤʝʥʪʘ ʜʦ ʜʝʷʢʦʾ ʤʥʦʞʠʥʠ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 
ʝʣʝʤʝʥʪʘ ʫ ʤʥʦʞʠʥʽ. ʈʦʙʦʪʘ ʟ ʤʥʦʞʠʥʘʤʠ ʫ Python ʧʦʜʽʙʥʘ ʜʦ ʨʦʙʦʪʠ ʟ 
ʜʠʩʢʨʝʪʥʠʤʠ ʤʥʦʞʠʥʘʤʠ ʫ ʤʘʪʝʤʘʪʠʮʽ. 

˞̠̓̃̏̑̆̎̎ ̍̎̏̇̉̎ 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʽʪʝʨʘʣʘ. ɽʣʝʤʝʥʪʠ ʤʥʦʞʠʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʢʦʤʦʶ, ʘ ʚʩʷ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ, ʘʥʘʣʦʛʽʯʥʦ ʩʣʦʚʥʠʢʘʤ. 

empty _set  = set ()   # ʇʦʨʦʞʥʷ ʤʥʦʞʠʥʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠʩʷ 

                    # ʣʠʰʝ ʟ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʾ set  

 

M = { 1, 2, 3, 3, 3}   # ʄʥʦʞʠʥʘ {1, 2, 3} 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʦʨʦʞʥʴʦʾ ʤʥʦʞʠʥʠ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʧʦʨʦʞʥʽ 
ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʣʦʚʥʠʢʽʚ. ʊʦʤʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ 
ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʧʦʨʦʞʥʽ ʤʥʦʞʠʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ set . 
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2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʤʥʦʞʠʥʫ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʢʣʶʯʦʚʝ ʩʣʦʚʦ set . 

M = set ( collection )  

ʊʫʪ M ï ʥʦʚʘ ʤʥʦʞʥʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʢʦʣʝʢʮʽʾ collection . 

>>> M = set ('ʤʘʤʘ')  

>>> print ( M)  

{'ʤ', 'ʘ'}  

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥʠ. 
ʆʧʝʨʘʪʦʨ ʩʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥʠ ï ʮʝ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥʠ ʥʘ ʙʘʟʽ 

ʢʦʣʝʢʮʽʾ, ʜʦ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʷʢʦʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʷʢʠʡ ʚʠʨʘʟ: 

M = { expr ( i ) for i in collection if condition }  

ʎʝʡ ʦʧʝʨʘʪʦʨ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: ʟʤʽʥʥʘ i  ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʙʽʛʘʻ ʚʩʽ 

ʝʣʝʤʝʥʪʠ collection . ʗʢʱʦ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ i  ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

condition , ʪʦ ʚ ʤʥʦʞʠʥʫ M ʜʦʜʘʻʪʴʩʷ ʝʣʝʤʝʥʪ expr ( i ) . 

>>> M = { i for i in "Boing 777" if i . isdigit ()}  

>>> print ( M)  

{ '7' }  

˛̨̗̩̐̆̑́ ̎́̅ ̍̎̏̇̉̎́̍̉ 

ʅʝʭʘʡ M ʜʝʷʢʘ ʟʘʜʘʥʘ ʤʥʦʞʠʥʘ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʤʥʦʞʠʥʦʶ. 

ʊʘʙʣʠʮʷ 6.5. ʆʧʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ. 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

x in M  ʇʦʚʝʨʪʘʻ True ,  ʷʢʱʦ ʝʣʝʤʝʥʪ x  ʚʭʦʜʠʪʴ ʜʦ M 

x not in M  ʇʦʚʝʨʪʘʻ True ,  ʷʢʱʦ ʝʣʝʤʝʥʪ x  ʚʭʦʜʠʪʴ ʜʦ M 

M == N  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʤʥʦʞʠʥʠ M ʽ N ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʦʜʥʘʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 
M != N  ʇʦʚʝʨʪʘʻ True ,  ʷʢʱʦ ʤʥʦʞʠʥʠ M ʽ N ʥʝ ʨʽʚʥʽ 

M < N  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʤʥʦʞʠʥʘ M ʻ ʩʪʨʦʛʦ ʧʽʜʤʥʦʞʠʥʦʶ N 

M <= N  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʤʥʦʞʠʥʘ M ʻ ʧʽʜʤʥʦʞʠʥʦʶ N ʘʙʦ 

ʟʙʽʛʘʻʪʴʩʷ ʟ N. 

M > N  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʤʥʦʞʠʥʘ N ʻ ʩʪʨʦʛʦ ʧʽʜʤʥʦʞʠʥʦʶ M 

M >= N  ʇʦʚʝʨʪʘʻ True , ʷʢʱʦ ʤʥʦʞʠʥʘ N ʻ ʧʽʜʤʥʦʞʠʥʦʶ N ʘʙʦ 
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ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

ʟʙʽʛʘʻʪʴʩʷ ʟ M. 

>>> M = { 1, 2, 3, 444 }  

>>> 444 in M 

True  

>>> 222 in M 

False  

>>> 222 not in M 

True  

>>> N = { 1, 2, 3, 444 }  

>>> M == N  

True  

>>> M < N  

False  

>>> M <= N  

True  

>>> M = { 1, 2}  

>>> N = { 2, 3, 4}  

>>> M <= N  

False  

ʊʘʙʣʠʮʷ 6.6. ʇʝʨʝʪʠʥ, ʦʙ'ʻʜʥʘʥʥʷ, ʨʽʟʥʠʮʷ. 

ʆʧʝʨʘʮʽʷ ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʦʧʝʨʘʮʽʷ ʆʧʠʩ 

M | N  M.union(N)  ʆʙôʻʜʥʘʥʥʷ ʤʥʦʞʠʥ M U N 

M & N  M.intersection(N)  ʇʝʨʝʪʠʥ ʤʥʦʞʠʥ M ž N 
M -  N M.difference(N)  ʈʽʟʥʠʮʷ ʤʥʦʞʠʥ M \ N 

M ^ N  M.symmetric_difference(N)  ʉʠʤʝʪʨʠʯʥʘ ʨʽʟʥʠʮʷ ʤʥʦʞʠʥ M ʪʘ 
N 

>>> M = { 1, 2, 3}  

>>> N = { 2, 3, 4, 5}  

>>> M | N 

{ 1, 2, 3, 4, 5}  

>>> M & N 

{ 2, 3}  

>>> M. intersection ( { 3, 4} )  

{ 3}  

>>> N ï M 

{ 4, 5}  

>>> N ^ M 

{ 1, 4, 5}  
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ʊʘʙʣʠʮʷ 6.7. ɼʦʜʘʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ. 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

M.add(x)  ɼʦʜʘʻ ʝʣʝʤʝʥʪ x  ʜʦ ʤʥʦʞʠʥʠ M 

M.discard(x)  ɺʠʜʘʣʷʻ ʝʣʝʤʝʥʪ x  ʟ ʤʥʦʞʠʥʠ M, ʷʢʱʦ ʮʝʡ ʝʣʝʤʝʥʪ ʻ ʫ 

ʤʥʦʞʠʥʽ. 

M.remove(x)  ɺʠʜʘʣʷʻ ʝʣʝʤʝʥʪ x  ʟ ʤʥʦʞʠʥʠ M. ʇʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ, ʷʢʱʦ 

ʝʣʝʤʝʥʪ x  ʚʽʜʩʫʪʥʽʡ. 

M.pop()  ʇʦʚʝʨʪʘʻ ʜʦʚʽʣʴʥʠʡ ʝʣʝʤʝʥʪ ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʥʦʞʠʥʠ M ʪʘ 

ʚʠʜʘʣʷʻ ʡʦʛʦ ʟ ʤʥʦʞʠʥʠ M. ʇʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ, ʷʢʱʦ 

ʤʥʦʞʠʥʘ ʧʦʨʦʞʥʷ. 
M.clear()  ɺʠʜʘʣʷʻ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟ ʤʥʦʞʠʥʠ M 

M.update(N)  ʆʥʦʚʣʶʻ M ʟʥʘʯʝʥʥʷʤ ʦʙôʻʜʥʘʥʥʷ M ʪʘ N (ʪʦʙʪʦ ʚʠʢʦʥʫʻ 

ʽʥʩʪʨʫʢʮʽʶ M = M | N ) 

>>> M = { 1, 2, 3}  

>>> M. add ( 444 )  

>>> M 

{ 1, 2, 3, 444 }  

>>> M. remove ( 444 )  

>>> M 

{ 1, 2, 3}  

>>> M. discard ( 444 )  

>>> M 

{ 1, 2, 3}  

>>> M. pop ()  

2 

>>> M 

{ 1, 3}  

ʇʨʠʢʣʘʜ 6.3. ʅʘʚʝʜʝʤʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʨʠʢʣʘʜʫ 6.1 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʧʝʨʘʮʽʾ ʽʟ ʤʥʦʞʠʥʘʤʠ. 

ʈʦʟʚôʷʟʦʢ. ʗʢ ʽ ʚ ʧʨʠʢʣʘʜʽ 6.1 ʧʦʙʫʜʫʻʤʦ ʩʣʦʚʥʠʢ, ʱʦ ʤʽʩʪʠʪʴ ʩʣʦʚʘ ʫ ʷʢʦʩʪʽ 
ʢʣʶʯʽʚ ʪʘ ʯʠʩʣʦ ʚʭʦʜʞʝʥʴ ʷʢ ʟʥʘʯʝʥʥʷ. ʑʦʙ ʥʝ ʧʝʨʝʚʽʨʷʪʠ, ʯʠ ʤʽʩʪʠʪʴʩʷ ʚʞʝ 
ʩʣʦʚʦ ʚ ʩʣʦʚʥʠʢʫ, ʧʦʙʫʜʫʻʤʦ ʤʥʦʞʠʥʫ ʩʣʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʪʝʢʩʪʽ. 

S = input ("ʚʚʝʜʽʪʴ ʨʷʜʦʢ: ")  

 

words  = S. split ()          # ʩʧʠʩʦʢ ʚʩʽʭ ʩʣʽʚ 

words_set = set ( words )      # ʩʪʚʦʨʶʻʤʦ ʤʥʦʞʠʥʫ ʩʣʽʚ 

d = {}                     # ʧʦʨʦʞʥʽʡ ʩʣʦʚʥʠʢ ʩʣʽʚ 

 

for word in words_set:     # ʧʨʦʙʽʛʘʻʤʦ ʧʦ ʚʩʽʭ ʩʣʦʚʘʭ 

    d[ word ] = words . count ( word )  
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print ('ʩʣʦʚʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ', d)  

˚̨̨̆̈̍̎̎ ̍̎̏̇̉̎̉ 

ʆʢʨʽʤ ʟʚʠʯʘʡʥʠʭ ʤʥʦʞʠʥ, ʫ Python ʽʩʥʫʶʪʴ ʟʘʭʠʱʝʥʽ ʚʽʜ ʟʤʽʥ ʤʥʦʞʠʥʠ 
(ʥʝʟʤʽʥʥʽ ʤʥʦʞʠʥʠ) frozenset . 

ʅʝʟʤʽʥʥʽ ʤʥʦʞʠʥʠ frozenset  ʥʘʣʝʞʘʪʴ ʜʦ ʪʠʧʫ immutable. ʌʘʢʪʠʯʥʦ, 

ʨʽʟʥʠʮʷ ʤʽʞ ʤʥʦʞʠʥʦʶ ʽ ʥʝʟʤʽʥʥʦʶ ʤʥʦʞʠʥʦʶ ʩʭʦʞʘ ʥʘ ʨʽʟʥʠʮʶ ʤʽʞ ʩʧʠʩʢʘʤʠ ʽ 
ʢʦʨʪʝʞʘʤʠ: ʥʘʜ ʥʝʟʤʽʥʥʠʤʠ ʤʥʦʞʠʥʘʤʠ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʽ ʥʘʜ 

ʟʚʠʯʘʡʥʠʤʠ ʤʥʦʞʠʥʘʤʠ, ʱʦ ʥʝ ʟʤʽʥʶʶʪʴ ʾʭ. frozenset  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʦʜʽ, 

ʢʦʣʠ ʤʥʦʞʠʥʘ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʧʦʪʨʽʙʥʘ ʙʽʣʴʰʘ ʰʚʠʜʢʦʜʽʷ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʠʯʘʡʥʠʭ ʤʥʦʞʠʥ. 
ʉʪʚʦʨʶʶʪʴʩʷ ʥʝʟʤʽʥʥʽ ʤʥʦʞʠʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʙʫʜʴ-ʷʢʦʾ ʢʦʣʝʢʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʾ frozenset  

>>> M = frozenset ({ 1, 2, 3})  

>>> M 

frozenset ({ 1, 2, 3})  

frozenset  ʤʦʞʫʪʴ ʬʽʛʫʨʫʚʘʪʠ ʫ ʚʠʨʘʟʘʭ ʨʘʟʦʤ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʤʥʦʞʠʥʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʨʝʟʫʣʴʪʘʪ ʚʠʨʘʟʫ ʙʫʜʝ ʪʦʛʦ ʪʠʧʫ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʠʪʴ ʧʝʨʰʠʡ 
ʦʧʝʨʘʥʜ ʦʧʝʨʘʮʽʾ (set  ʘʙʦ frozenset ). 

>>> M = frozenset ({ 1, 2, 3})  

>>> N = { 1, 3, 2}  

>>> M == N  

True  

 

>>> M = frozenset ({ 1, 2, 3})  

>>> N = { 3, 4}  

>>> M | N  

frozenset ({ 1, 2, 3, 4})  

>>> N | M 

{ 1, 2, 3, 4}  
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˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

6.1. ɿʘʜʘʥʦ ʜʚʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ɺʠʟʥʘʯʪʝ ʩʢʽʣʴʢʠ ʯʠʩʝʣ 
ʤʽʩʪʠʪʴʩʷ ʷʢ ʫ ʧʝʨʰʦʤʫ, ʪʘʢ ʽ ʜʨʫʛʦʤʫ ʩʧʠʩʢʘʭ. ɺʠʚʝʜʽʪʴ ʮʽ ʯʠʩʣʘ ʫ ʧʦʨʷʜʢʫ 
ʟʨʦʩʪʘʥʥʷ. 

6.2. ʂʽʣʴʢʘ ʣʶʜʝʡ ʛʨʘʻ ʚ ʛʨʫ çʤʽʩʪʘè. ʈʝʘʣʽʟʫʡʪʝ ʧʨʦʛʨʘʤʫ, ʱʦ ʙʫʜʝ 
ʢʦʥʪʨʦʣʶʚʘʪʠ, ʯʠ ʥʘʟʚʘʥʝ ʤʽʩʪʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʨʘʥʽʰʝ. 

6.3. ɺ ɯʥʩʪʠʪʫʪ ʬʽʣʦʣʦʛʽʾ ʫʥʽʚʝʨʩʠʪʝʪʫ ʢʦʞʝʥ ʟʽ ʩʪʫʜʝʥʪʽʚ ʚʠʚʯʘʻ ʧʨʠʥʘʡʤʥʽ 
ʯʦʪʠʨʠ ʽʥʦʟʝʤʥʠʭ ʤʦʚʠ. ɼʘʥʦ ʩʣʦʚʥʠʢ ʩʪʫʜʝʥʪʽʚ ʽʥʩʪʠʪʫʪʫ ʬʽʣʦʣʦʛʽʾ ʫ ʷʢʦʤʫ ʫ 
ʷʢʦʩʪʽ ʟʥʘʯʝʥʥʷ ʤʽʩʪʠʪʴʩʷ ʩʧʠʩʦʢ ʤʦʚ, ʷʢʽ ʚʠʚʯʘʻ ʩʪʫʜʝʥʪ. ɺʠʟʥʘʯʪʝ: 

a) ʚʩʽ ʤʦʚʠ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʫ ʽʥʩʪʠʪʫʪʽ ʬʽʣʦʣʦʛʽʾ; 
b) ʤʦʚʠ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʚʩʽ ʩʪʫʜʝʥʪʠ ʽʥʩʪʠʪʫʪʫ; 
c) ʤʦʚʠ, ʷʢʽ ʚʠʚʯʘʻ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ; 
d) ʤʦʚʠ, ʷʢʽ ʚʠʚʯʘʻ ʤʝʥʰʝ ʯʝʪʚʝʨʪʽ ʩʪʫʜʝʥʪʽʚ. 
6.4. ɿʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʧʨʘʚʜʘ, ʱʦ 
a) ʚʩʽ ʟʘʜʘʥʽ ʯʠʩʣʘ ʻ ʨʽʟʥʠʤʠ; 
b) ʚʩʽ ʟʘʜʘʥʽ ʯʠʩʣʘ ʻ ʧʨʦʩʪʠʤʠ; 
c) ʚʩʽ ʟʘʜʘʥʽ ʯʠʩʣʘ ʻ ʧʨʦʩʪʠʤʠ ʽ ʨʽʟʥʠʤʠ; 
d) ʩʝʨʝʜ ʪʠʭ ʯʠʩʝʣ, ʱʦ ʻ ʥʝ ʧʨʦʩʪʠʤʠ ʚʩʽ ʧʘʨʥʽ; 
6.5. ɿʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʟ ʜʽʘʧʘʟʦʥʫ ρȟὔ . ɺʠʙʨʘʪʠ ʪʽ ʟ ʥʠʭ, ʱʦ ʻ 

ʯʠʩʣʘʤʠ ʌʽʙʦʥʘʯʯʽ. ʇʨʠ ʮʴʦʤʫ 
a) ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʯʠʩʝʣ; 
b) ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʝʨʝʜ ʮʠʭ ʯʠʩʝʣ; 
c) ʚʢʘʟʘʪʠ ʾʭʥʽ ʥʦʤʝʨʠ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ ʚʽʜʩʦʨʪʦʚʘʥʽ ʟʘ 
ʟʨʦʩʪʘʥʥʷʤ; 

6.6. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ. 
a) ɺʠʟʥʘʯʠʪʠ ʟʽ ʩʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʮʠʬʨ ʩʢʣʘʜʘʻʪʴʩʷ ʜʝʩʷʪʢʦʚʠʡ ʟʘʧʠʩ ʮʴʦʛʦ 
ʯʠʩʣʘ. 

b) ʅʘʜʨʫʢʫʚʘʪʠ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʚʩʽ ʮʠʬʨʠ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʜʦ 
ʜʝʩʷʪʢʦʚʦʛʦ ʟʘʧʠʩʫ ʮʴʦʛʦ ʯʠʩʣʘ. 

6.7. ɿʘʜʘʥʦ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʘʚʠʣʴʥʠʡ ʟʘʧʠʩ ʜʝʷʢʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ 
ʚʠʨʘʟʫ. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʧʨʘʚʜʘ, ʱʦ ʨʷʜʦʢ ʻ 

a) ʩʫʤʦʶ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ; 
b) ʜʦʙʫʪʢʦʤ ʜʽʡʩʥʠʭ ʯʠʩʝʣ; 
c) ʨʘʮʽʦʥʘʣʴʥʠʤ ʜʨʦʙʦʤ. 
6.8. ɿʘʜʘʥʦ ʨʷʜʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʘʪʠʥʩʴʢʠʭ (ʫʢʨʘʾʥʩʴʢʠʭ) ʣʽʪʝʨ. ʅʘ-

ʜʨʫʢʫʚʘʪʠ ʚʩʽ ʣʽʪʝʨʠ, ʱʦ 
a) ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ; 
b) ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʨʘʟ; 
c) ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ. 
6.9. ʉʣʦʚʘ ʫ ʨʷʜʢʫ ʨʦʟʜʽʣʷʶʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʧʨʦʧʫʩʢʘʤʠ. ɿʥʘʡʪʠ  
a) ʯʘʩʪʦʪʫ ʚʞʠʚʘʥʥʷ ʢʦʞʥʦʛʦ ʩʣʦʚʘ, ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʭʦʜʞʝʥʥʷ 
ʩʣʦʚʘ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʩʽʭ ʨʽʟʥʠʭ ʩʣʽʚ; 

b) ʩʣʦʚʘ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʨʘʟʽʚ; 
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c) ʩʣʦʚʘ ʟ ὲ ʙʫʢʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʨʷʜʢʘ ʧʨʠʥʘʡʤʥʽ ά ʨʘʟʽʚ. 

6.10. ɼʘʥʦ ʩʧʠʩʦʢ ʢʨʘʾʥ ʪʘ ʤʽʩʪ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʢʦʞʥʽʡ ʟ ʟʘʜʘʥʠʭ ʢʨʘʾʥ. 
ɼʣʷ ʟʘʜʘʥʦʛʦ ʤʽʩʪʘ ʟʥʘʡʜʽʪʴ ʢʨʘʾʥʫ ʫ ʷʢʽʡ ʚʦʥʦ ʟʥʘʭʦʜʠʪʴʩʷ. 

6.11. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʚʪʦʤʦʙʽʣʴ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʡʦʛʦ ʤʘʨʢʠ, ʫʥʽʢʘʣʴʥʦʛʦ 
ʥʦʤʝʨʘ ʽ ʧʨʽʟʚʠʱʘ ʚʣʘʩʥʠʢʘ. ɼʘʥʦ ʩʣʦʚʥʠʢ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʽʣʴʢʘ 
ʘʚʪʦʤʦʙʽʣʽʚ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ ʟʥʘʭʦʜʞʝʥʥʷ 

a) ʧʨʽʟʚʠʱ ʚʣʘʩʥʠʢʽʚ ʥʦʤʝʨʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʜʘʥʦʾ ʤʘʨʢʠ; 
b) ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʢʦʞʥʦʾ ʤʘʨʢʠ. 
6.12. ʅʝʭʘʡ ʩʣʦʚʥʠʢ ʤʦʜʝʣʶʻ ʩʪʘʥ ʛʘʤʘʥʮʷ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 
 ʟʥʘʯʝʥʥʷ ʙʘʥʢʥʦʪʠ (ʥʦʤʽʥʘʣ) ï ʮʝ ʢʣʶʯ, ʘ ʢʽʣʴʢʽʩʪʴ ʙʘʥʢʥʦʪ ʮʴʦʛʦ 
ʥʦʤʽʥʘʣʫ ï ʟʥʘʯʝʥʥʷ. 

 ʷʢʱʦ ʫ ʛʘʤʘʥʮʽ ʚʽʜʩʫʪʥʷ ʙʘʥʢʥʦʪʘ ʧʝʚʥʦʛʦ ʥʦʤʽʥʘʣʫ, ʪʦ ʪʘʢʠʡ ʝʣʝʤʝʥʪ 
ʚʽʜʩʫʪʥʽʡ ʫ ʛʘʤʘʥʮʽ (ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʫ ʩʣʦʚʥʠʢʫ ʥʘʷʚʥʽʩʪʴ ʧʘʨ ʪʠʧʫ 
{20:0} ) 

ʇʦʪʨʽʙʥʦ ʧʦʨʘʭʫʚʘʪʠ ʩʫʤʫ ʢʦʰʪʽʚ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʛʘʤʘʥʮʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 
ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʥʦʤʽʥʘʣʽʚ ʙʘʥʢʥʦʪ ʚʽʜʦʤʠʡ. 

6.13. ɺʽʜʦʤʽ ʜʘʥʽ ʧʨʦ ʤʘʩʫ ʡ ʦʙ'ʻʤ N ʧʨʝʜʤʝʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ̔ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɿʥʘʡʪʠ ʧʨʝʜʤʝʪ, ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ ʷʢʦʛʦ ʥʘʡʙʽʣʴʰʘ. 
6.14. ɺʽʜʦʤʽ ʜʘʥʽ ʧʨʦ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ʫ ʤʽʣʴʡʦʥʘʭ ʞʠʪʝʣʽʚ) ʪʘ ʧʣʦʱʽ 

N ʜʝʨʞʘʚ. ɿʥʘʡʪʠ ʢʨʘʾʥʫ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. 

6.15. ɺʽʜʦʤʦ ʢʽʣʴʢʽʩʪʴ ʦʯʦʢ, ʦʪʨʠʤʘʥʠʭ ʢʦʞʥʦʶ ʟ N ʢʦʤʘʥʜ, ʱʦ ʚʟʷʣʠ ʫʯʘʩʪʴ 
ʫ ʯʝʤʧʽʦʥʘʪʽ ʟ ʬʫʪʙʦʣʫ. ɾʦʜʥʘ ʧʘʨʘ ʢʦʤʘʥʜ ʥʝ ʥʘʙʨʘʣʘ ʦʜʥʘʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ 
ʦʯʦʢ. ɺʠʟʥʘʯʠʪʠ: 

a) ʢʦʤʘʥʜʫ, ʱʦ ʩʪʘʣʘ ʯʝʤʧʽʦʥʦʤ; 
b) ʢʦʤʘʥʜʠ, ʱʦ ʧʦʩʽʣʠ ʜʨʫʛʝ ʡ ʪʨʝʪʻ ʤʽʩʮʷ; 
c) ʢʦʤʘʥʜʫ, ʱʦ ʧʦʩʽʣʘ ʦʩʪʘʥʥʻ ʤʽʩʮʝ. 
6.16. ɿʘʜʘʥʦ ʘʥʛʣʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʩʣʦʚʥʠʢ. ɼʣʷ ʢʦʞʥʦʛʦ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʣʦʚʘ ʫ 

ʮʴʦʤʫ ʩʣʦʚʥʠʢʫ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʧʝʨʝʢʣʘʜʽʚ ï ʩʠʥʦʥʽʤʽʚ. ʅʘʧʠʩʘʪʠ 
ʧʨʦʛʨʘʤʫ, ʱʦ ʧʦ ʟʘʜʘʥʦʤʫ ʩʣʦʚʥʠʢʫ ʙʫʜʫʻ ʫʢʨʘʾʥʦ-ʘʥʛʣʽʡʩʴʢʠʡ ʩʣʦʚʥʠʢ. 

6.17. ɼʘʥʦ ʩʣʦʚʥʠʢ, ʱʦ ʫ ʷʢʦʩʪʽ ʢʣʶʯʽʚ ʤʽʩʪʠʪʴ ʥʘʟʚʠ ʧʽʨ ʨʦʢʫ (ʟʠʤʘ, ʚʝʩʥʘ, 
ʣʽʪʦ, ʦʩʽʥʴ), ʘ ʫ ʨʦʣʽ ʟʥʘʯʝʥʴ ï ʢʦʨʪʝʞ ʟ ʥʘʟʚ ʤʽʩʷʮʽʚ ʨʦʢʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʮʽʻʾ 
ʧʦʨʠ ʨʦʢʫ. ɿʜʘʥʦ ʪʘʙʣʠʮʶ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʩʣʦʚʥʠʢʦʤ ʟ ʢʣʶʯʘʤʠ ʥʦʤʝʨ ʤʽʩʷʮʷ ʫ 
ʨʦʮʽ, ʽ ʟʥʘʯʝʥʥʷʤʠ ï ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʦʧʘʜʽʚ ʫ ʜʝʷʢʦʤʫ ʨʝʛʽʦʥʽ. 
ɿʥʘʡʪʠ: 

a) ʧʦʨʫ ʨʦʢʫ ʥʘ ʷʢʫ ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ; 
b) ʥʘʡʩʫʭʽʰʫ ʧʦʨʫ ʨʦʢʫ; 
c) ʧʦʨʫ ʨʦʢʫ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʢʽʣʴʢʦʩʪʽ 
ʦʧʘʜʽʚ; 

6.18. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʣʦʚʥʠʢʠ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ 
ʰʠʬʨʫʚʘʥʥʷ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʩʠʤʚʦʣʽʚ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʡʦʛʦ ʜʦ ʚʠʭʽʜʥʦʛʦ 
ʨʷʜʢʘ. 

6.19. ʈʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ ʰʠʬʨʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ, ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʯʠ ʜʣʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʥʷ-ʰʠʬʨ 

a) ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ; 
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b) ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʪʨʠʙʦʥʘʯʯʽ; 
c) ʜʝʷʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʟʘʜʘʥʫ ʜʝʷʢʠʤ ʨʝʢʫʨʝʥʪʥʠʤ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

6.20. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʫʜʝʥʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʡʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʥʦʤʝʨʘ 
(ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʢʚʠʪʢʘ), ʽʤʝʥʽ, ʧʨʽʟʚʠʱʘ, ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʣʽʢʫ ʦʮʽʥʦʢ 
ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʪʘʥʥʽʡ ʩʝʩʽʾ. ɼʘʥʦ ʩʣʦʚʥʠʢ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 
ʩʪʫʜʝʥʪʽʚ ʜʝʷʢʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

a) ʚʠʟʥʘʯʠʪʠ ʯʠ ʥʘʚʯʘʶʪʴʩʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʩʪʫʜʝʥʪʠ ʟ ʦʜʥʘʢʦʚʠʤʠ 
ʧʨʽʟʚʠʱʘʤʠ; 

b) ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʶ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʢʫʨʩʽ; 
c) ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʢʫʨʩʽ, ʱʦ ʤʘʶʪʴ ʧʨʠʥʘʡʤʥʽ 
ʦʜʥʫ ʜʚʽʡʢʫ; 

d) ʥʘʜʨʫʢʫʚʘʪʠ ʩʧʠʩʦʢ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʫʩʧʽʰʥʦ ʩʢʣʘʣʠ ʩʝʩʽʶ ʪʦʙʪʦ ʷʢʽ ʥʝ 
ʤʘʶʪʴ ʦʮʽʥʦʢ ʥʠʞʯʝ ʯʦʪʠʨʴʦʭ; 

e) ʥʘʜʨʫʢʫʚʘʪʠ ʩʧʠʩʦʢ ʥʘʡʢʨʘʱʠʭ ʩʪʫʜʝʥʪʽʚ, ʪʦʙʪʦ ʪʘʢʠʭ, ʷʢʽ ʤʘʶʪʴ ʚʩʽ 
ʚʽʜʤʽʥʥʽ ʦʮʽʥʢʠ; 
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˜̏̍̉̌̋̉ȟ ̨̟̘̃̉̋̌̎ ̨̗̩̒̉̓̔́ ̓́ ̟̘̠̃̉̋̌̆̎̎ 

˜̏̍̉̌̋̉ ̔ ̖̐̑̏̄̑́̍́ 

ʈʦʟʛʣʷʥʝʤʦ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʨʦʟʜʽʣ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʦʙʨʦʙʢʫ 
ʧʦʤʠʣʦʢ. 
ɯʩʥʫʻ ʪʨʠ ʪʠʧʠ ʧʦʤʠʣʦʢ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ: 

¶ ʩʠʥʪʘʢʩʠʯʥʽ ï ʮʝ ʧʦʤʠʣʢʠ, ʱʦ ʧʦʨʦʜʞʫʶʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʘʢʩʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʡ ʚʠʢʣʠʢ ʦʧʝʨʘʪʦʨʘ print   

print ("ʇʦʚʽʜʦʤʣʝʥʥʷ!" # ʅʝ ʚʠʩʪʘʯʘʻ ʜʫʞʢʠ 

ʧʦʨʦʜʠʪʴ ʪʘʢʫ ʧʦʤʠʣʢʫ 

  File " exception .py", line 4  

     

    ^  

SyntaxError: unexpected EOF while parsing  

¶ ʧʦʤʠʣʢʠ ʚʠʢʦʥʘʥʥʷ (runtime error) ï ʮʝ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʩʠʥʪʘʢʩʠʯʥʦ ʧʨʘʚʠʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʢʦʣʠ 
ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʥʝ ʤʦʞʝ ʢʦʨʝʢʪʥʦ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʫ, ʱʦ ʚʠʥʠʢʣʘ 
ʘʙʦ ʧʦʜʘʣʴʰʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʻ ʥʝʤʦʞʣʠʚʠʤ. ʂʣʘʩʠʯʥʠʤ 
ʧʨʠʢʣʘʜʦʤ ʧʦʤʠʣʢʠ ʚʠʢʦʥʘʥʥʷ ʻ ʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴ: 

>>> div_by_zero = 1 / 0 

Traceback (most recent call last):  

  File "<input>", line 1, in <module>  

ZeroDivisionError: division by zero  

ʗʢ ʙʘʯʠʤʦ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʧʦʚʽʜʦʤʠʚ ʥʘʩ ʧʨʦ ʪʝ, ʱʦ ʫ ʧʨʦʛʨʘʤʽ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴ. 

¶ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ï ʮʝ ʧʦʤʠʣʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʣʦʛʽʢʦʶ ʧʨʦʛʨʘʤʠ. 

ɯʥʪʝʨʧʨʝʪʘʪʦʨ ʥʝ ʟʤʦʞʝ ʚʠʷʚʠʪʠ ʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘʢʽ ʧʦʤʠʣʢʠ, 
ʦʩʢʽʣʴʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʠʥʪʘʢʩʠʩʫ ʧʨʦʛʨʘʤʘ ʥʘʧʠʩʘʥʘ ʧʨʘʚʠʣʴʥʦ. ɰʭ 
ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʣʠʰʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 
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ɯʩʥʫʻ ʮʽʣʘ ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ ï ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (eng: 
QA (Quality Assurance)) ï ʧʦʚôʷʟʘʥʘ ʟ ʚʠʷʚʣʝʥʥʷʤ ʧʦʤʠʣʦʢ ʦʩʪʘʥʥʴʦʛʦ ʪʠʧʫ. 
ʎʝʡ ʞʝ ʧʘʨʘʛʨʘʬ ʧʨʠʩʚʷʯʝʥʠʡ ʦʙʨʦʙʮʽ ʧʦʤʠʣʦʢ ʧʝʨʰʠʭ ʜʚʦʭ ʪʠʧʽʚ. 

ˏ̨̟̘̉̋̌̎ ̨̗̩̒̉̓̔́ ̓́ ̟̘̠̃̉̋̌̆̎̎ 

ʗʢʱʦ ʫ ʧʨʦʛʨʘʤʽ ʚʠʥʠʢʘʻ ʧʦʤʠʣʢʘ ʧʝʨʰʦʛʦ ʘʙʦ ʜʨʫʛʦʛʦ ʪʠʧʫ, ʪʦ ʙʫʜʝʤʦ 
ʢʘʟʘʪʠ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʚʠʢʣʶʯʥʘ ʩʠʪʫʘʮʽʷ. ɹʫʜʴ-ʷʢʘ ʚʠʢʣʶʯʥʘ ʩʠʪʫʘʮʽʷ 
ʛʝʥʝʨʫʻ (ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ ʧʦʨʦʜʞʫʻ) ʚʠʢʣʶʯʝʥʥʷ. 

ɺʠʢʣʶʯʝʥʥʷ (eng: exception) ï ʩʧʝʮʽʘʣʴʥʠʡ ʪʠʧ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʫ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʣʘ ʫ 
ʧʨʦʛʨʘʤʽ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʢʣʶʯʝʥʥʷ ʧʦʨʦʜʞʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 
ʚʠʢʣʶʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʘ ʽ ʷʢ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʧʝʚʥʘ ʧʦʜʽʷ. 
ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʩʧʠʩʢʫ pop()  ʛʝʥʝʨʫʻ ʚʠʢʣʶʯʝʥʥʷ IndexError , ʷʢʱʦ 

ʩʧʠʩʦʢ ʧʦʨʦʞʥʽʡ. 

˛̂̑̏̂̋́ ̟̘̝̃̉̋̌̆̎ 

ɼʣʷ ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ try . ʁʦʛʦ ʟʘʛʘʣʴʥʠʡ 

ʩʠʥʪʘʢʩʠʩ ʪʘʢʠʡ 

try :  

    processing_code_with_potential_exception  

except exception_1  

    handling _exception_1  

...  

except exception_N  

    handling _exception_N  

else :  

    state _else  

finally :  

    obligatory _code  

ɺʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʦʧʝʨʘʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

1. ɯʥʪʝʨʧʨʝʪʘʪʦʨ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʙʣʦʢ ʢʦʜʫ ʟ ʧʦʪʝʥʮʽʡʥʠʤ 
ʚʠʢʣʶʯʝʥʥʷʤ (processing _code _with _potential _exception ). 

2. ʗʢʱʦ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ ʧʦʨʦʜʞʫʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ, ʱʦ 
ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʚʠʢʣʶʯʝʥʴ exception _1  ʪʦ ʫ ʪʦʯʮʽ ʛʝʥʝʨʫʚʘʥʥʷ 

ʚʠʢʣʶʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʫʤʦʚʥʠʡ ʧʝʨʝʭʽʜ ʥʘ ʙʣʦʢ ʦʙʨʦʙʢʠ 
ʚʠʢʣʶʯʝʥʥʷ handling _exception _1 . ɸʥʘʣʦʛʽʯʥʝ ʩʪʦʩʫʻʪʴʩʷ ʽʥʰʠʭ 

ʪʠʧʽʚ ʚʠʢʣʶʯʝʥʥʷ, ʱʦ ʧʝʨʝʭʦʧʣʶʶʪʴʩʷ ʫ ʧʨʦʛʨʘʤʽ. 



Python ʫ ʧʨʠʢʣʘʜʘʭ ʽ ʟʘʜʘʯʘʭ 

144 

3. ʗʢʱʦ, ʧʦʨʦʜʞʝʥʝ ʚʠʢʣʶʯʝʥʥʷ ʥʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʫ ʞʦʜʥʦʤʫ ʟ ʙʣʦʢʽʚ 
ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ, ʪʦ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʧʨʠʧʠʥʷʻ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʠ (ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʠʧʦʚʦʛʦ ʦʙʨʦʙʥʠʢʘ ʚʠʢʣʶʯʝʥʴ) 

4. ʗʢʱʦ ʚʠʢʦʥʘʥʥʷ ʙʣʦʢʫ try  ʧʦʚʥʽʩʪʶ ʚʽʜʙʫʣʦʩʷ ʙʝʟ ʚʠʢʣʶʯʝʥʴ, ʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ state _else  ʙʣʦʢʫ else . ʗʢʱʦ ʞ ʙʫʣʦ 

ʟʛʝʥʝʨʦʚʘʥʦ ʭʦʯʘ ʙ ʦʜʥʝ ʚʠʢʣʶʯʝʥʥʷ ʮʝʡ ʙʣʦʢ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 
5. ʂʦʜ obligatory _code  ʙʣʦʢʫ finaly  ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʚʞʜʠ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʢʨʦʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʙʫʣʦ ʧʦʨʦʜʞʝʥʦ 
ʚʠʢʣʶʯʝʥʥʷ ʯʠ ʥʽ. ʅʘʧʨʠʢʣʘʜ, ʙʝʟ ʥʴʦʛʦ ʥʝ ʤʦʞʣʠʚʦ ʦʙʽʡʪʠʩʷ, ʷʢʱʦ 
ʥʝʦʙʭʽʜʥʦ ʟʘʢʨʠʪʠ ʚʽʜʢʨʠʪʠʡ (ʜʦ ʧʦʨʦʜʞʝʥʥʷ ʚʠʢʣʶʯʝʥʥʷ) ʬʘʡʣ, 
ʟʚʽʣʴʥʠʪʠ ʟôʻʜʥʘʥʥʷ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʪʦʱʦ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʙʣʦʢʘʤʠ ʦʧʝʨʘʪʦʨʘ try  ʻ ʣʠʰʝ ʙʣʦʢ 

try  ʽ ʦʜʠʥ ʙʣʦʢ except  ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ. 

try :  

    print ( 1 / 0)           # ɹʣʦʢ ʟ ʧʦʪʝʥʮʽʡʥʠʤ ʜʽʣʝʥʥʷʤ ʥʘ 0 

except  ZeroDivisionError :  # ʆʙʨʦʙʢʘ ʚʠʢʣʶʯʝʥʥʷ ʜʽʣʝʥʥʷ ʥʘ 0 

    print ("ɼ̔ʣʝʥʥʷ ʥʘ 0")  

ʘʙʦ ʙʣʦʢ try  ʽ ʙʣʦʢ finally . 

f  = open ( " myfile . txt " )   # ɺʽʜʢʨʠʪʪʷ ʬʘʡʣʫ 

try :  

    f . read ()             # ʏʠʪʘʥʥʷ ʟ ʬʘʡʣʫ 

finally :  

    f . close ()            # ɿʘʢʨʠʪʪʷ ʬʘʡʣʫ 

ʗʢɦʦ ʫ ʽʥʩʪʨʫʢʮʽʾ except  ʦʧʫʩʪʠʪʠ ʢʣʘʩ ʚʠʢʣʶʯʝʥʥʷ, ʪʦ ʪʘʢʠʡ ʙʣʦʢ ʙʫʜʝ 

ʧʝʨʝʭʦʧʣʶʚʘʪʠ ʫʩʽ ʚʠʢʣʶʯʝʥʥʷ. ʅʘ ʧʨʘʢʪʠʮʽ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʙʣʦʢʠ ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʻ ʥʝʙʝʟʧʝʢʘ 
ʧʝʨʝʭʦʧʠʪʠ ʚʠʢʣʶʯʝʥʥʷ, ʱʦ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʠʩʪʝʤʽ, ʘ ʥʝ ʧʦʤʠʣʢʦʶ ʘʙʦ 
ʚʠʢʣʶʯʝʥʥʷ, ʧʽʩʣʷ ʷʢʠʭ ʧʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʧʨʦʛʨʘʤʠ ʥʝ ʤʘʻ ʩʝʥʩʫ. 

ʇʨʠʢʣʘʜ 7.1. ɿʘʜʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʥʝʚʽʜôʻʤʥʠʭ ʯʠʩʝʣ. ɿʥʘʡʜʝʤʦ 

ʤʘʢʩʠʤʫʤ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʯʣʝʥʘʤʠ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʈʦʟʚôʷʟʦʢ. ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʜʝʷʢʠʡ ʯʣʝʥ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 
ʥʫʣʶ, ʪʦ ʚ ʤʦʤʝʥʪ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠʩʷ ʚʠʢʣʶʯʝʥʥʷ 
çʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴè. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʦʩʪʦ ʽʛʥʦʨʫʚʘʪʠ ʪʘʢʽ ʯʣʝʥʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʥʝ ʤʦʞʥʘ, ʦʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʙʫʜʝ ʥʝ 
ʦʙôʻʢʪʠʚʥʠʤ. 

# ɺʚʝʜʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

N = int ( input ( "N = " ))  
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l = []  

for i in range ( N) :  

    l . append ( float ( input ( "l[%d] = " % i )))  

# ɿʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʫʤʫ ʚʽʜʥʦʰʝʥʥʷ 

try :  

    max_ratio = 0 

    for i in range ( 1, len ( l )) :  

        ratio = l [ i ] / l [ i - 1]  

        if ratio > max_ratio:  

            max_ratio = ratio  

except ZeroDivisionError :  

    print ("ʋ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʻ ʥʫʣʴʦʚʽ ʝʣʝʤʝʥʪʠ")  

else :  

    print ("ʄʘʢʩʠʤʫʤ ʚʽʜʥʦʰʝʥʴ = %f" % max_ratio )  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫ ʥʘʰʽʡ ʧʨʦʛʨʘʤʽ ʦʧʝʨʘʪʦʨ try , ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʧʦʨʦʜʞʫʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ çʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴè, ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ ʙʣʦʢʫ 
except  ʪʠʤ ʩʘʤʠʤ ʧʝʨʝʨʠʚʘʶʯʠ ʨʦʙʦʪʫ ʮʠʢʣʫ for , ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʮʝ 

ʟʜʽʡʩʥʶʻ ʦʧʝʨʘʪʦʨ break . 

ʇʨʠʢʣʘʜ 7.2. ʆʙʯʠʩʣʠʤʦ ʩʫʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʮʽʣʠʭ ʯʠʩʝʣ, ʱʦ ʚʚʦʜʷʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʈʦʟʚôʷʟʦʢ. ɼʣʷ ʚʚʝʜʝʥʥʷ ʮʽʣʠʭ ʘʙʦ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʟ ʢʣʘʚʽʘʪʫʨʠ ʤʠ 

ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʽʥʩʪʨʫʢʮʽʻʶ input , ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʚʚʝʜʝʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʜʦ ʮʽʣʦʛʦ ʯʠ ʜʽʡʩʥʦʛʦ ʪʠʧʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʡ int  ʘʙʦ float  

ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ, ʨʘʥʽʰʝ ʤʠ ʚʚʘʞʘʣʠ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʜʠʩʮʠʧʣʽʥʦʚʘʥʠʡ ʽ 
ʚʚʦʜʠʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ ʣʠʰʝ ʢʦʨʝʢʪʥʽ ʜʘʥʽ. ʇʨʦʪʝ, ʷʢʙʠ ʢʦʨʠʩʪʫʚʘʯ ʚʚʽʚ ʨʷʜʦʢ, 
ʷʢʠʡ ʥʝ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʧʝʨʝʪʚʦʨʠʪʠ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ, ʧʦʨʦʜʞʫʚʘʣʦʩʷ 
ʚʠʢʣʶʯʝʥʥʷ ValueError . 

ʅʘʧʠʰʝʤʦ ʧʨʦʛʨʘʤʫ, ʱʦ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. 
ɿʘʚʝʨʰʫʚʘʪʠ ʧʽʜʨʘʭʫʥʦʢ ʙʫʜʝʤʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʚʚʝʜʝ ʟ ʢʣʘʚʽʘʪʫʨʠ 
ʩʣʦʚʦ ñʩʪʦʧò. 

print ("ɺʚʝʜʽʪʴ 'ʩʪʦʧ' ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ")  

suma = 0 

while  True :  

    ʭ = input ("ɺʚʝʜʽʪʴ ʯʠʩʣʦ: ")  

    if  ʭ == "ʩʪʦʧ":  

        break   # ɿʘʚʝʨʰʝʥʥʷ ʧʽʜʨʘʭʫʥʢʫ 

    try :  

        ʭ = int (ʭ) # ʇʝʨʝʪʚʦʨʶʻʤʦ ʨʷʜʦʢ ʫ ʯʠʩʣʦ 

    except  ValueError :  

        print ("ʇʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʮʽʣʝ ʯʠʩʣʦ!")  

    else :  
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        suma += ʭ 

print ( " Cyʤa = " , suma)  

ʇʨʦʮʝʩ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢ 

ɺʚʝʜʽʪʴ 'ʩʪʦʧ' ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ɺʚʝʜʽʪʴ ʯʠʩʣʦ: 1 

ɺʚʝʜʽʪʴ ʯʠʩʣʦ: 2 

ɺʚʝʜʽʪʴ ʯʠʩʣʦ: ʱʦʩʴ 

ʇʦʪʨʽʙʥʦ ʟʘʜʘʪʠ ʮʽʣʝ ʯʠʩʣʦ! 

ɺʚʝʜʽʪʴ ʯʠʩʣʦ: 3 

ɺʚʝʜʽʪʴ ʯʠʩʣʦ: ʩʪʦʧ 

Cyʤa =  6  

˞̨̓́̎̅́̑̓̎ ̋̌́̒̉ ̟̘̝̃̉̋̌̆̎ 

ʅʘʙʽʨ ʚʙʫʜʦʚʘʥʠʭ ʚʠʢʣʶʯʝʥʴ ʫ ʤʦʚʽ Python ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ, 
ʱʦ ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

BaseException  

 SystemExit  

 KeyboardInterrupt  

 GeneratorExit  

 Exception  

  ArithmeticError  

   FloatingPointError, OverflowError ,  

   ZeroDivisionError  

  AssertionError  

  AttributeError  

  BufferError  

  EOFError  

  ImportError  

  LookupError  

   IndexError , KeyError  

  MemoryError  

  NameError  

   UnboundLocalError  

  OSError  

   ConnectionError , FileExistsError ,  

   FileNotFoundError , InterruptedError ,  

   IsADirectoryError, NotADire ctoryError,  

   PermissionError , ProcessLookupError ,  

   TimeoutError  

  ReferenceError  
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  RuntimeError  

  NotImplementedError  

  StopIteration  

  SyntaxError  

  SystemError  

  TypeError  

  ValueError  

  Warning  

ʗʢʱʦ ʯʠʪʘʯ ʚʞʝ ʟʥʘʡʦʤʠʡ ʟ ʧʘʨʘʜʠʛʤʦʶ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʦ ʚʠʱʝʥʘʚʝʜʝʥʘ ʽʻʨʘʨʭʽʷ ʤʦʞʝ ʡʦʤʫ ʥʘʛʘʜʘʪʠ ʽʻʨʘʨʭʽʶ ʢʣʘʩʽʚ 
ʫʩʧʘʜʢʦʚʘʥʠʭ ʚʽʜ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ BaseException . ʉʘʤʝ ʪʘʢʠʤ ʯʠʥʦʤ ʚ Python 

ʽ ʦʨʛʘʥʽʟʦʚʘʥʘ ʨʦʙʦʪʘ ʟ ʚʠʢʣʶʯʝʥʥʷʤʠ ï ʢʦʞʥʠʡ ʪʠʧ ʚʠʢʣʶʯʝʥʥʷ ʮʝ ʢʣʘʩ 
ʫʩʧʘʜʢʦʚʘʥʠʡ ʚʽʜ ʽʥʰʦʛʦ ʪʠʧʫ ʚʠʢʣʶʯʝʥʥʷ. 

ʇʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʻʨʘʨʭʽʾ ʜʣʷ ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ 
ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ ʚʠʢʣʶʯʝʥʴ ʜʣʷ ʧʝʨʝʭʦʧʣʝʥʥʷ ʚʩʽʭ 
ʜʦʯʽʨʥʽʭ ʚʠʢʣʶʯʝʥʴ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʨʠʢʣʘʜʘʭ ʜʣʷ ʧʝʨʝʭʦʧʣʝʥʥʷ 
ʚʠʢʣʶʯʝʥʥʷ çʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴè ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʚʠʢʣʶʯʝʥʥʷ 
ZeroDivisionError . ʗʢʱʦ ʞ ʟʘʤʽʩʪʴ ʥʴʦʛʦ ʚʢʘʟʘʪʠ ʙʘʟʦʚʝ ʚʠʢʣʶʯʝʥʥʷ 

ArithmeticError , ʪʦ ʙʫʜʫʪʴ ʧʝʨʝʭʦʧʣʶʚʘʪʠʩʷ ʚʩʽ ʪʠʧʠ ʚʠʢʣʶʯʝʥʴ, ʱʦ ʻ 

ʥʘʱʘʜʢʘʤʠ ʜʦ ʮʴʦʛʦ ʢʣʘʩʫ: FloatingPointError , OverflowError , 

ZeroDivisionError . 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʪʘ ʦʧʠʩ ʚʠʢʣʶʯʝʥʴ, ʷʢʽ ʙʫʜʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ 
ʮʴʦʤʫ ʢʫʨʩʽ. ɿ ʦʧʠʩʦʤ ʽʥʰʠʭ ʚʠʢʣʶʯʝʥʴ ʤʦʞʝʪʝ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʜʦʜʘʪʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ ʦʬʽʮʽʡʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ [1]. 

ʊʘʙʣʠʮʷ 7.1. ɺʙʫʜʦʚʘʥʽ ʚʠʢʣʶʯʝʥʥʷ. 

ɺʠʢʣʶʯʝʥʥʷ ʆʧʠʩ 

BaseException  ɹʘʟʦʚʠʡ ʢʣʘʩ ʚʠʢʣʶʯʝʥʴ. 
Exception  ʆʩʥʦʚʥʠʡ ʢʣʘʩ ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʶʯʝʥʴ. 

ɺʩʽ ʚʣʘʩʥʽ ʚʠʢʣʶʯʝʥʥʷ ʧʦʚʠʥʥʽ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʚʽʜ ʮʴʦʛʦ 
ʢʣʘʩʫ. 

ArithmeticError  ɸʨʠʬʤʝʪʠʯʥʘ ʧʦʤʠʣʢʘ 

AssertionError  ʇʦʤʠʣʢʘ ʪʚʝʨʜʞʝʥʥʷ ï ʧʦʨʦʜʞʫʻʪʴʩʷ, ʷʢʱʦ ʫʤʦʚʘ 
ʪʚʝʨʜʞʝʥʥʷ ʻ ʭʠʙʥʦʶ. 

EOFError  ʇʦʨʦʜʞʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʟʯʠʪʫʚʘʥʥʷ ʟ ʬʘʡʣʫ, ʷʢʱʦ 
ʜʦʩʷʛʥʫʪʦ ʢʽʥʮʷ ʬʘʡʣʫ. 

ImportError  ʇʦʤʠʣʢʘ ʽʤʧʦʨʪʫ ʤʦʜʫʣʷ ʯʠ ʧʘʢʝʪʫ 

LookupError  ʇʦʤʠʣʢʘ ʽʥʜʝʢʩʫ ʘʙʦ ʢʣʶʯʘ ʧʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʝʣʝʤʝʥʪʽʚ 
ʢʦʣʝʢʮʽʾ. 

NameError  ʅʝ ʟʥʘʡʜʝʥʦ ʟʤʽʥʥʦʾ ʟ ʪʘʢʠʤ ʽʤôʷʤ. 
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ɺʠʢʣʶʯʝʥʥʷ ʆʧʠʩ 

OSError  ʂʣʘʩ ʚʠʢʣʶʯʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ. 
RuntimeError  ʇʦʨʦʜʞʫʻʪʴʩʷ, ʢʦʣʠ ʚʠʢʣʶʯʝʥʥʷ ʥʝ ʧʦʪʨʘʧʣʷʻ ʫ ʞʦʜʥʫ ʟ 

ʢʘʪʝʛʦʨʽʡ. 
StopIteration  ʇʦʨʦʜʞʫʻʪʴʩʷ ʚʙʫʜʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ next , ʷʢʱʦ ʚ 

ʢʦʣʝʢʮʽʾ ʚʞʝ ʧʝʨʝʙʨʘʥʽ ʧʦʩʣʽʜʦʚʥʦ ʚʩʽ ʝʣʝʤʝʥʪʠ. 

SyntaxError  ʉʠʥʪʘʢʩʠʯʥʘ ʧʦʤʠʣʢʘ 
SystemError  ɺʥʫʪʨʽʰʥʷ ʩʠʩʪʝʤʥʘ ʧʦʤʠʣʢʘ 

TypeError  ʇʦʤʠʣʢʘ ʪʠʧʫ ï ʧʦʨʦʜʞʫʻʪʴʩʷ ʷʢʱʦ ʦʧʝʨʘʮʽʷ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʦʙôʻʢʪʘ ʥʝʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ 

ValueError  ʇʦʤʠʣʢʘ ʟʥʘʯʝʥʥʷ ï ʧʦʨʦʜʞʫʻʪʴʩʷ ʷʢʱʦ ʽʥʩʪʨʫʢʮʽʷ 
ʦʪʨʠʤʫʻ ʘʨʛʫʤʝʥʪ ʧʨʘʚʠʣʴʥʦʛʦ ʪʠʧʫ, ʘʣʝ ʥʝʢʦʨʝʢʪʥʦʛʦ 
ʟʥʘʯʝʥʥʷ. 

˞̠̓̃̏̑̆̎̎ ̠̆̋̈̆̍̐̌̑̔ ̟̘̠̃̉̋̌̆̎̎ 

ʑʦʙ ʫ ʧʨʦʛʨʘʤʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʢʣʶʯʝʥʥʷ ʜʝʪʘʣʴʥʽʰʝ, ʫ ʙʣʦʮʽ except  

ʚʢʘʟʫʶʪʴ ʥʝ ʣʠʰʝ ʪʠʧ ʚʠʢʣʶʯʝʥʥʷ, ʘʣʝ ʽ ʩʪʚʦʨʶʶʪʴ ʝʢʟʝʤʧʣʷʨ ʮʴʦʛʦ 
ʚʠʢʣʶʯʝʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʢʣʶʯʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ, ʫ 
ʙʣʦʮʽ except  ʧʽʩʣʷ ʪʠʧʫ ʚʠʢʣʶʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʽʤôʷ ʝʢʟʝʤʧʣʷʨʫ ʚʠʢʣʶʯʝʥʥʷ 

except exception as  e:  

ʪʫʪ e ï ʽʤôʷ ʝʢʟʝʤʧʣʷʨʫ ʚʠʢʣʶʯʝʥʥʷ. 

ʗʢ ʙʫʣʦ ʟʘʫʚʘʞʝʥʦ ʨʘʥʽʰʝ, ʪʠʧʠ ʚʠʢʣʶʯʝʥʴ ʮʝ ʢʣʘʩʠ. ʊʦʜʽ ʝʢʟʝʤʧʣʷʨʠ 
ʚʠʢʣʶʯʝʥʴ ʮʝ ʦʙôʻʢʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ. ʆʩʢʽʣʴʢʠ 
ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʨʘʟʽ ʯʠʪʘʯ ʱʝ ʥʝ ʟʥʘʡʦʤʠʡ ʟ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ, ʪʦ ʥʝ ʙʫʜʝʤʦ ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʯʠʪʘʯʘ ʧʨʘʚʠʣʘʤʠ ʨʦʙʦʪʠ ʟ 
ʝʢʟʝʤʧʣʷʨʘʤʠ ʚʠʢʣʶʯʝʥʴ, ʷʢ ʟ ʦʙôʻʢʪʘʤʠ ʢʣʘʩʽʚ. ɭʜʠʥʝ ʱʦ ʚʘʞʣʠʚʦ ʙʫʜʝ ʜʣʷ 
ʥʘʩ, ʪʘʢ ʮʝ ʪʝ, ʱʦ ʝʢʟʝʤʧʣʷʨ ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʟ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʪʨʫʢʮʽʾ pri nt . 

try :  

    print ( 1 / 0)  

except ZeroDivisionError as e:    # ʉʪʚʦʨʶʻʤʦ ʝʢʟʝʤʧʣʷʨ e 

    print ( e)   # ɺʠʚʦʜʠʤʦ ʝʢʟʝʤʧʣʷʨ ʚʠʢʣʶʯʝʥʥʷ e ʥʘ ʝʢʨʘʥ 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʙʣʦʢʫ ʢʦʜʫ ʙʫʜʝ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 
ʧʦʚʽʜʦʤʣʝʥʥʷ 

division  by  zero  
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˜̨̆̑̆̃̑̋́ ̠̓̃̆̑̅̇̆̎̎ 

ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʥ ʧʨʦʛʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 
ʧʦʜʘʣʴʰʝ ʾʾ ʚʠʢʦʥʘʥʥʷ ʤʘʻ ʩʝʥʩ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʢʮʽʶ assert . ɺʦʥʘ ʤʘʻ 

ʪʘʢʠʡ ʩʠʥʪʘʢʩʠʩ 

assert  condition , message  

ʜʝ condition  ï ʫʤʦʚʘ (ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ), message  ï ʥʝʦʙʦʚôʷʟʢʦʚʠʡ ʧʘʨʘʤʝʪʨ, 

ʱʦ ʻ ʜʘʥʠʤʠ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʦʙʨʦʙʢʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʚʠʢʣʶʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɯʥʩʪʨʫʢʮʽʷ assert  ʛʝʥʝʨʫʻ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ AssertionError , ʷʢʱʦ 

ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ condition  ʻ ʭʠʙʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 

x = 0 

try :  

    assert x != 0 

except AssertionError :  

    print ("ɼʽʣʠʪʠ ʥʘ 0 ʥʝ ʤʦʞʥʘ")  

else :  

    print ( 1 / x )  

˴̨̨̗̟̠̎̃́̎̎ ̟̘̠̃̉̋̌̆̎̎ 

ʇʨʦʛʨʘʤʽʩʪ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʽʥʽʮʽʶʚʘʪʠ ʚʠʢʣʶʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ. 
ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʦʙʨʦʙʢʠ 
ʚʠʢʣʶʯʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʩʪʚʦʨʝʥʠʭ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʢʣʶʯʝʥʴ. 
ʉʠʥʪʘʢʩʠʩ ʽʥʽʮʽʶʚʘʥʥʷ ʚʠʢʣʶʯʝʥʥʷ ʪʘʢʠʡ 

raise  exception  

ʪʫʪ exception  ï ʪʠʧ ʚʠʢʣʶʯʝʥʥʷ (ʘʙʦ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ ʚʠʢʣʶʯʝʥʥʷ). 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʮʽʻʾ ʽʥʩʪʨʫʢʮʽʾ Python ʜʽʻ ʘʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, ʷʢ ʚʽʥ ʜʽʻ ʧʨʠ 
ʰʪʘʪʥʦʤʫ ʚʠʥʠʢʥʝʥʥʽ ʚʠʢʣʶʯʝʥʥʷ ʮʴʦʛʦ ʪʠʧʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʥʘʚʝʜʝʥʦʤʫ ʥʠʞʯʝ 
ʙʣʦʮʽ ʢʦʜʫ, ʧʨʦʛʨʘʤʘ ʽʥʽʮʽʶʻ ʚʠʢʣʶʯʝʥʥʷ ZeroDivisionError , ʷʢʱʦ ʟʤʽʥʥʘ x  

(ʪʦʙʪʦ ʜʨʫʛʠʡ ʦʧʝʨʘʥʜ ʫ ʦʧʝʨʘʮʽʾ ʜʽʣʝʥʥʷ) ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

x = 0 

try :  

    if x == 0:  

        raise ZeroDivisionError    # ɯʥʽʮʽʶʚʘʥʥʷ ʚʠʢʣʶʯʝʥʥʷ 

except ZeroDivisionError : # ʆʙʨʦʙʢʘ ʚʠʢʣʶʯʝʥʥʷ ʜʽʣʝʥʥʷ ʥʘ 0 

    print ("ɼʽʣʝʥʥʷ ʥʘ 0")  

else :          # ʗʢʱʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝ ʚʽʜʙʫʣʦʩʷ ʚʠʚʦʜʠʤʦ 1 / x 
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    print ( 1 / x )  

˙̆̎̆̅̇̆̑ ̋̏̎̓̆̋̒̓̔ 

ʄʝʥʝʜʞʝʨʠ ʢʦʥʪʝʢʩʪʫ ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʦʧʠʪʠ ʪʘ ʟʚʽʣʴʥʷʪʠ ʨʝʩʫʨʩʠ ʧʨʦʛʨʘʤʠ 
ʩʪʨʦʛʦ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʣʦʩʷ ʟ ʧʨʦʛʨʘʤʦʶ ʫ ʭʦʜʽ ʾʾ 
ʚʠʢʦʥʘʥʥʷ. 
ʄʝʥʝʜʞʝʨ ʢʦʥʪʝʢʩʪʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ with . 

with expression as target:  

    do_something  

ʪʫʪ expression  ʦʧʝʨʘʮʽʷ, ʱʦ ʟʘʭʦʧʣʶʻ ʨʝʩʫʨʩʠ (ʥʘʧʨʠʢʣʘʜ ʚʽʜʢʨʠʚʘʻ ʬʘʡʣ, 

ʙʣʦʢʫʻ ʨʝʩʫʨʩʠ ʪʦʱʦ), target  ï ʦʙôʻʢʪ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʮʽʾ 

expression . 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʘʚʠʣʦ ʟʘ ʷʢʠʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʥʝʜʞʝʨ ʢʦʥʪʝʢʩʪʫ: ʥʝʭʘʡ 
ʤʘʻʤʦ ʜʚʽ ʧʦʚôʷʟʘʥʠʭ ʦʧʝʨʘʮʽʾ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʫ ʧʘʨʽ (ʥʘʧʨʠʢʣʘʜ, 
ʚʽʜʢʨʠʪʪʷ ʽ ʟʘʢʨʠʪʪʷ ʬʘʡʣʫ) ʽ ʻ ʢʦʜ, ʱʦ ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʪʠʪʠ ʤʽʞ ʥʠʤʠ 
(ʥʘʧʨʠʢʣʘʜ, ʦʙʨʦʙʢʘ ʬʘʡʣʫ) 

ʟʘʭʦʧʠʪʠ_ʨʝʩʫʨʩʠ f  

ʦʙʨʦʙʠʪʠ_ʜʘʥʽ f  

ʟʚʽʣʴʥʠʪʠ_ʨʝʩʫʨʩʠ f 

ʊʦʜʽ ʮʝʡ ʙʣʦʢ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʦʧʝʨʘʪʦʨʦʤ ʤʝʥʝʜʞʝʨʘ ʢʦʥʪʝʢʩʪʫ 

with  ʟʘʭʦʧʠʪʠ_ʨʝʩʫʨʩʠ as  f :  

    ʦʙʨʦʙʠʪʠ_ʜʘʥʽ f  

ʆʪʞʝ, ʪʘʢʘ ʦʧʝʨʘʮʽʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʥʝʜʞʝʨʘ ʢʦʥʪʝʢʩʪʫ ʝʢʚʽʚʘʣʝʥʪʥʘ 
ʪʘʢʦʤʫ ʙʣʦʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʝʨʘʪʦʨʘ try : 

ʟʘʭʦʧʠʪʠ_ʨʝʩʫʨʩʠ f  

try :  

    ʦʙʨʦʙʠʪʠ_ʜʘʥʽ f  

finally :  

    ʟʚʽʣʴʥʠʪʠ_ʨʝʩʫʨʩʠ f  

ʽ ʬʘʢʪʠʯʥʦ ʻ ʩʠʥʪʘʢʩʠʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʢʦʜ ʧʨʦʛʨʘʤʠ 
ʽ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. 
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˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

7.1. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.59 ʜʣ̫ ʧʫʥʢʪʽʚ, ʜʝ ʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʫ ὼ. 
ʆʬʦʨʤʠʪʠ ʧʝʨʝʚʽʨʢʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ assert . 

7.2. ʈʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ ὥὼ ὦὼὧ π. ʆʬʦʨʤʠʪʠ ʧʝʨʝʚʽʨʢʫ 
ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʱʦ ʨʽʚʥʷʥʥʷ ʻ ʢʚʘʜʨʘʪʥʠʤ ʽ ʤʘʻ ʨʦʟʚôʷʟʦʢ ʥʘ ʤʥʦʞʠʥʽ ʜʽʡʩʥʠʭ 
ʯʠʩʝʣ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ assert . 

7.3. ɿʥʘʡʪʠ ʧʣʦʱʫ ʪʨʠʢʫʪʥʠʢʘ ʟʘ ʪʨʴʦʤʘ ʩʪʦʨʦʥʘʤʠ ὥȟὦȟὧ. ʆʬʦʨʤʠʪʠ 
ʧʝʨʝʚʽʨʢʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʱʦ ʪʨʠʢʫʪʥʠʢ ʟ ʪʘʢʠʤʠ ʩʪʦʨʦʥʘʤʠ ὥȟὦȟὧ ʽʩʥʫʻ) ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ assert . 

7.4. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʝʨʘʮʽʶ index  (ʜʣʷ ʩʧʠʩʢʽʚ), ʟʥʘʡʜʽʪʴ ʧʦʟʠʮʽʾ ʫ 

ʟʘʜʘʥʦʤʫ ʩʧʠʩʢʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʥʦʾ ʤʥʦʞʠʥʠ. 
7.5. ɿʘʜʘʥʦ ʨʷʜʦʢ, ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ ʷʢʦʛʦ ʤʽʩʪʷʪʴʩʷ ʮʠʬʨʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʚʩʽʭ ʩʠʤʚʦʣʽʚ ʨʷʜʢʘ ʬʫʥʢʮʽʶ int  ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʤʚʦʣʘ ʫ 

ʯʠʩʣʦ, ʦʙʯʠʩʣʠʪʠ ʩʫʤʫ ʮʠʬʨ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ. 
7.6. ɼʘʥʦ ʩʧʠʩʦʢ ʯʠʩʝʣ. ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ len  ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʫ ʮʴʦʤʫ ʩʧʠʩʢʫ ʪʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʢʣ ʧʦ ʢʦʣʝʢʮʽʾ, 
ʚʠʟʥʘʯʠʪʠ: 

a) ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʠʩʢʫ; 
b) ʩʫʤʫ ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʠʩʢʫ; 
c) ʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʚʽʜʥʦʰʝʥʥʷ (ʯʘʩʪʢʠ) ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ. 
7.7. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 6.12 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʩʣʦʚʥʠʢʘ ʣʠʰʝ ʦʧʝʨʘʮʽʶ 

ʽʥʜʝʢʩʫʚʘʥʥʷ ʟʘ ʢʣʶʯʝʤ (ʪʦʙʪʦ ʦʧʝʨʘʮʽʶ ʚʟʷʪʪʷ ʝʣʝʤʝʥʪʘ ʟʘ ʢʣʶʯʝʤ ʟ 
ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ ʢʚʘʜʨʘʪʥʽ ʜʫʞʢʠ). 

7.8. ɼʦ ʧʨʦʛʨʘʤʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʥʘʜʭʦʜʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʮʠʬʨ. 
ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʜʘʻʪʴʩʷ ʜʦʪʠ, ʱʦʢʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʚʚʝʜʝ ʩʣʦʚʦ çʜʦʩʠʪʴè. ʉʣʽʜ 
ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʻ ʜʠʩʮʠʧʣʽʥʦʚʘʥʠʤ ʽ ʤʦʞʝ ʟʘʤʽʪʴ ʮʠʬʨ ʚʚʦʜʠʪʠ 
ʙʫʜʴ-ʱʦ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʠʩʣʦ ʙʽʣʴʰʝ ʟʘ 9, ʪʦ 
ʧʨʦʛʨʘʤʘ ʽʥʽʮʽʶʻ ʚʠʢʣʶʯʝʥʥʷ RuntimeError . ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʚʚʦʜʠʪʴ ʯʠʩʣʦ 

ʤʝʥhʝ ʟʘ 0, ʪʦ ʧʨʦʛʨʘʤʘ ʽʥʽʮʽʶʻ ʚʠʢʣʶʯʝʥʥʷ  TypeError .  ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ 

ʚʚʦʜʠʪʴ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ ʚʽʜ 0 ʜʦ 9, ʪʦ ʧʨʦʛʨʘʤʘ ʽʥʽʮʽʶʻ 
ʚʠʢʣʶʯʝʥʥʷ ValueError . ʇʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʣʶʯʝʥʴ ʢʦʞʥʦʛʦ ʪʠʧʫ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʛʨʘʤʽ. 
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˜̨̅̐̑̏̄̑́̍̉ 

ʇʽʜʧʨʦʛʨʘʤʘ ï  ʮʝ ʣʦʛʽʯʥʦ ʥʝʟʘʣʝʞʥʠʡ ʬʨʘʛʤʝʥʪ ʢʦʜʫ, ʦʬʦʨʤʣʝʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʟʘ ʧʨʘʚʠʣʘʤʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʤʦʞʥʘ 
(ʙʘʛʘʪʦʨʘʟʦʚʦ) ʟʚʝʨʥʫʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʧʨʦʛʨʘʤʠ. 

ʇʽʜʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʦʙ'ʻʤ ʢʦʜʫ ʪʘ ʩʧʨʦʩʠʪʠ ʡʦʛʦ 
ʨʦʟʫʤʽʥʥʷ. 
ɿʚʝʨʥʝʥʥʷ ʜʦ ʧʽʜʧʨʦʛʨʘʤʠ ʥʘʟʠʚʘʶʪʴ ʚʠʢʣʠʢʦʤ ʧʽʜʧʨʦʛʨʘʤʠ. 
ʇʽʜʧʨʦʛʨʘʤʠ ʙʫʚʘʶʪʴ ʽʤʝʥʦʚʘʥʠʤʠ ʪʘ ʘʥʦʥʽʤʥʠʤʠ 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʧʽʜʧʨʦʛʨʘʤʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 
ʧʨʦʮʝʜʫʨʠ ʪʘ ʬʫʥʢʮʽʾ. 

ʇʨʦʮʝʜʫʨʘ ï ʮʝ ʬʨʘʛʤʝʥʪ ʢʦʜʫ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽʥʩʪʨʫʢʮʽʡ), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʧʝʚʥʦʾ ʟʘʜʘʯʽ. 
ʌʫʥʢʮʽʷ ï ʧʨʦʮʝʜʫʨʘ, ʱʦ ʧʦʚʝʨʪʘʻ ʫ ʤʽʩʮʝ ʚʠʢʣʠʢʫ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʾʾ ʚʠʢʦʥʘʥʥʷ. 

ʋ Python ʫʩʽ ʧʽʜʧʨʦʛʨʘʤʠ ʻ ʬʫʥʢʮʽʷʤʠ. 
ɿ ʙʘʛʘʪʴʤʘ ʬʫʥʢʮʽʷʤʠ ʤʠ ʚʞʝ ʟʫʩʪʨʽʯʘʣʠʩʷ (ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ) ʧʨʠ 

ʥʘʧʠʩʘʥʥʽ ʧʨʦʛʨʘʤ ʨʘʥʽʰʝ, ʥʘʧʨʠʢʣʘʜ 

len ( l )  

max( l )  

ʎʝ ʙʫʣʠ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ. ɼʘʚʘʡʪʝ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʟ ʪʠʤ, ʷʢ ʩʪʚʦʨʶʚʘʪʠ 
ʚʣʘʩʥʽ ʬʫʥʢʮʽʾ ʫ Python, ʧʨʘʚʠʣʘʤʠ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʡ ʪʘ ̔ʥʰʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʨʦʙʦʪʠ ʟ ʬʫʥʢʮʽʷʤʠ. 

˛̐̉̒ ̨̗̩̔̎̋̕ 

ʇʝʨʰ ʥʽʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ ʾʾ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʘʙʦ, ʢʘʞʫʯʠ 
ʪʝʨʤʽʥʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʧʠʩʘʪʠ. 

ɼʣʷ ʦʧʠʩʫ ʬʫʥʢʮʽʾ ʫ Python ʥʝʦʙʭʽʜʥʦ: 
Å ʟʘʜʘʪʠ ʽʤ'ʷ ʬʫʥʢʮʽʾ (ʜʣʷ ʽʤʝʥʦʚʘʥʠʭ ʬʫʥʢʮʽʡ); 
Å ʦʧʠʩʘʪʠ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ (ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ); 
Å ʦʧʠʩʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʬʫʥʢʮʽʾ; 
Å ʦʧʠʩʘʪʠ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ (ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ). 
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ʆʪʞʝ, ʷʢ ʚʠʜʥʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ, ʻʜʠʥʦʶ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʜʽʻʶ ʜʣʷ ʦʧʠʩʫ 
ʬʫʥʢʮʽʾ ʫ Python ʻ ʦʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʬʫʥʢʮʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʩʠʥʪʘʢʩʠʩ 
ʽʤʝʥʦʚʘʥʠʭ ʬʫʥʢʮʽʡ (ʟ ʘʥʦʥʽʤʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʧʽʟʥʽʰʝ) 

def  function _name( args ) :  

    function _body  

ʪʫʪ def  ï ʢʣʶʯʦʚʝ ʩʣʦʚʦ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʯʘʪʦʢ ʦʧʠʩʫ ʬʫʥʢʮʽʾ, function _name 

ï ʽʤ'ʷ ʬʫʥʢʮʽʾ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʧʨʦʛʨʘʤʽʩʪʦʤ. args  ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ 

(ʧʘʨʘʤʝʪʨʽʚ) ʬʫʥʢʮʽʾ, function _body  ï ʪʽʣʦ ʬʫʥʢʮʽʾ, ʪʦʙʪʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ 

ʬʫʥʢʮʽʾ. 
ʗʢʱʦ ʦʧʠʩ ʬʫʥʢʮʽʾ ʥʝ ʤʽʩʪʠʪʴ ʞʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ, ʪʦ args  ʦʧʫʩʢʘʶʪʴ. ʇʨʠ 

ʮʴʦʤʫ ʢʨʫʛʣʽ ʜʫʞʢʠ ʥʝ ʦʧʫʩʢʘʶʪʴʩʷ: 

def  function _name() :  

    function _body  

ɼʣʷ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ 

return  result  

ʜʝ result  ï ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ. ɯʥʩʪʨʫʢʮʽʷ return  ʟʘʚʝʨʰʫʻ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ, ʥʘʚʽʪʴ ʷʢʱʦ ʟʘ ʥʝʶ ʩʣʽʜʫʶʪʴ ʽʥʰʽ ʽʥʩʪʨʫʢʮʽʾ. ʊʦʤʫ ʾʾ ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ ʦʧʝʨʘʪʦʨʘ ʧʨʠʤʫʩʦʚʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʬʫʥʢʮʽʾ, 
ʥʘʧʨʠʢʣʘʜ ʨʘʟʦʤ ʟ ʫʤʦʚʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ʘʙʦ ʚ ʮʠʢʣʘʭ. 
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʬʫʥʢʮʽʷ ʫ Python ʤʦʞʝ ʧʦʚʝʨʪʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ ï ʯʠʩʣʦ, 

ʨʷʜʦʢ, ʩʧʠʩʦʢ, ʢʦʨʪʝʞ, ʪʦʱʦ. ʗʢʱʦ ʪʽʣʦ ʬʫʥʢʮʽʾ ʥʝ ʤʽʩʪʠʪʴ ʽʥʩʪʨʫʢʮʽʾ return  

ʘʙʦ ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʥʝ ʥʘʪʨʘʧʣʷʻ ʥʘ ʥʝʾ, ʪʦ ʬʫʥʢʮʽʷ 
ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ None ("ʥʽʱʦ").  

ʆʧʠʰʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʬʫʥʢʮʽʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʙʽʣʴʰʝ ʟ ʜʚʦʭ ʯʠʩʝʣ: 

def max2( a, b) :  

    if a > b:  

        return a 

    else :  

        return b 

ʆʪʞʝ, ʽʤ'ʷ ʮʽʻʾ ʬʫʥʢʮʽʾ max2. ɺʦʥʘ ʤʘʻ ʜʚʘ ʘʨʛʫʤʝʥʪʠ a, b ʪʘ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ a, ʷʢʱʦ a > b ʽ ʟʥʘʯʝʥʥʷ b ʫ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ. 

ʊʝʧʝʨ, ʧʽʩʣʷ ʦʧʠʩʫ, ʬʫʥʢʮʽʶ max2 ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ: 

>>> max2( 2, 3)  

3 
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>>> m = max2 ( 444 , 555 )  

>>> print ( m)  

555  

ʈʝʟʫʣʴʪʘʪ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʘʨʛʫʤʝʥʪʠ ʜʣʷ 
ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʦʧʠʩʘʥʫ ʚʠʱʝ ʬʫʥʢʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʩʝʨʝʜ ʪʨʴʦʭ ʯʠʩʝʣ 

>>> max2( 11, max2( 12, 13))  

13 

˜̠̏̃̆̑̎̆̎̎ ̨̝̖̋̌̋̏ ̘̝̈̎́̆̎ ̨̗̤̟̔̎̋̕ 

ʗʢ ʙʫʣʦ ʩʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʾ return  ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ 

ʙʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ Python, ʨʦʟʧʘʢʦʚʘʥʠʡ ʢʦʨʪʝʞ ʫ ʪʦʤʫ ʞ ʯʠʩʣʽ. ʎʝʡ ʤʝʭʘʥʽʟʤ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʧʘʜʢʫ ʧʦʚʝʨʥʝʥʥʷ ʢʽʣʴʢʦʭ ʟʥʘʯʝʥʴ ʦʜʥʽʻʶ 
ʬʫʥʢʮʽʻʶ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʫ ʽʥʩʪʨʫʢʮʽʾ return  ʯʝʨʝʟ ʢʦʤʫ ʧʝʨʝʨʘʭʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʦʚʝʨʪʘʻ ʬʫʥʢʮʽʷ. 

def func ( ... ) :  

    ...  

    return result1 , result2 , ..., resultN  

ʌʘʢʪʠʯʥʦ ʪʘʢʘ ʬʫʥʢʮʽʷ ʧʦʚʝʨʪʘʻ ʢʦʨʪʝʞ 

(result1, result2, ..., resultN)  

ʇʨʠ ʮʴʦʤʫ ʡʦʛʦ ʤʦʞʥʘ ʟʨʘʟʫ ʨʦʟʧʘʢʫʚʘʪʠ ʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥʥʠʭ (ʢʽʣʴʢʽʩʪʴ 
ʷʢʠʭ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʜʦʚʞʠʥʽ ʢʦʨʪʝʞʫ) 

re 1, res 2, ..., res N = fun c ( ... )  

ʇʨʠʢʣʘʜ 8.1. ɺʠʟʥʘʯʠʪʠ ʩʠʤʚʦʣ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʨʷʜʢʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʨʘʟʽʚ. 

ʈʦʟʚôʷʟʦʢ. ʈʦʟʽʙ'ʻʤʦ ʟʘʜʘʯʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: 

1. ʇʦʙʫʜʦʚʘ ʥʘ ʙʘʟʽ ʨʷʜʢʘ ʩʣʦʚʥʠʢʘ, ʫ ʷʢʦʤʫ ʢʣʶʯʘʤʠ ʙʫʜʫʪʴ ʩʠʤʚʦʣʠ, ʘ 
ʟʥʘʯʝʥʥʷʤʠ ʢʽʣʴʢʽʩʪʴ ʚʭʦʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʠʤʚʦʣʘ ʜʦ ʨʷʜʢʘ. 

2. ʇʦʰʫʢ ʫ ʩʣʦʚʥʠʢʫ ʢʣʶʯʘ ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ. 

ʆʬʦʨʤʠʤʦ ʢʦʞʥʫ ʟ ʯʘʩʪʠʥ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ. 
ʇʝʨʰʘ ʬʫʥʢʮʽʷ construct _dict  ʙʫʜʝ ʫ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʘ ʧʨʠʡʤʘʪʠ ʨʷʜʦʢ 

S, ʽ ʧʦʚʝʨʪʘʪʠ ʩʣʦʚʥʠʢ char _dict  ʫ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ. 
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def construct_dict ( S) :  # S -  ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ (ʨʷʜʦʢ) 

    char_dict = {}      # char_dict -  ʩʣʦʚʥʠʢ ʩʠʤʚʦʣʽʚ 

    for c in S:  

        if c not in char_dict:  

            char_dict [ c ] = S. count ( c )  

    return char_dict  

ʄʦʞʝʤʦ ʧʝʨʝʚʽʨʠʪʠ ʨʦʙʦʪʫ ʬʫʥʢʮʽʾ, ʚʠʢʣʠʢʘʚʰʠ ʾʾ ʜʣʷ ʜʝʷʢʦʛʦ ʨʷʜʢʫ, 
ʥʘʧʨʠʢʣʘʜ 

>>> D = construct_dict ("ʤʦʣʦʢʦ")  

>>> print ( D)  

ʈʝʟʫʣʴʪʘʪ ʙʫʜʝ ʪʘʢʠʤ 

{'ʣ': 1, 'ʦ': 3, 'ʢ': 1, 'ʤ': 1}  

ɼʨʫʛʘ ʬʫʥʢʮʽʷ find _most _popular _char  ʙʫʜʝ ʧʨʠʡʤʘʪʠ ʧʦʙʫʜʦʚʘʥʠʡ 

ʩʣʦʚʥʠʢ ʽ ʧʦʚʝʨʪʘʪʠ ʧʘʨʫ ʟʥʘʯʝʥʴ ï ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʡ ʩʠʤʚʦʣ ʽ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ 
ʚʭʦʜʞʝʥʴ 

def  find _most _popular _char ( D) :  

    max_char  = ''  # ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʡ ʩʠʤʚʦʣ 

    max_num = 0    # ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʚʭʦʜʞʝʥʴ 

    for  c , num in  D. items () :  

        if  num > max_num:  

            max_char  = c 

            max_num = num 

    return  max_char , max_num # ʬʫʥʢʮʽʷ ʧʦʚʝʨʪʘʻ ʧʘʨʫ 

                             # ʟʥʘʯʝʥʴ max_char , max_num 

ɼʣʷ ʧʝʨʝʚʽʨʠʪʠ ʢʦʨʝʢʪʥʦʩʪʽ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ, ʟʜʽʡʩʥʠʤʦ ʾʾ ʚʠʢʣʠʢ ʜʣʷ ʨʘʥʽʰʝ 
ʧʦʙʫʜʦʚʘʥʦʛʦ ʩʣʦʚʥʠʢʘ 

>>> D = construct_dict ("ʤʦʣʦʢʦ")  

>>> C, N = find_most_popular_char ( D)  

>>> print ( C, N)  

ʦ 3 

ʇʝʨʝʚʽʨʠʚʰʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʦʙʦʭ ʬʫʥʢʮʽʡ, ʤʦʞʝʤʦ ʥʘʧʠʩʘʪʠ ʛʦʣʦʚʥʫ 
ʧʨʦʛʨʘʤʫ. ʆʪʞʝ, ʦʩʪʘʪʦʯʥʦ ʧʨʦʛʨʘʤʘ, ʱʦ ʚʠʢʦʥʫʻ ʧʦʩʪʘʚʣʝʥʝ ʫ ʟʘʜʘʯʽ 
ʟʘʚʜʘʥʥʷ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 



Python ʫ ʧʨʠʢʣʘʜʘʭ ʽ ʟʘʜʘʯʘʭ 

156 

def construct_dict ( S) :  

   ...  

 

def find_most_popular_char ( D) :  

   ...  

 

S = input ("ɿʘʜʘʡʪʝ ʨʷʜʦʢ ")  

D = construct_dict ( S)  

C, N = find_most_popular_char ( D)  

print ("ʩʠʤʚʦʣ '%s' ʚʭʦʜʠʪʴ ʫ ʨʷʜʦʢ %d ʨʘʟʽʚ" % ( C, N))  

ʊʫʪ ʩʠʤʚʦʣʘʤʠ ...  ʫʤʦʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʨʘʥʽʰʝ ʥʘʚʝʜʝʥʽ ʪʽʣʘ ʬʫʥʢʮʽʡ. 

ˍ̑̄̔̍̆̎̓̉ ̨̗̩̔̎̋̕ 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ (ʾʭ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʘʤʠ), ʮʝ ʚʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʬʫʥʢʮʽʾ ʥʘ ʦʙʨʦʙʢʫ. ɺʽʜ ʥʠʭ ʟʘʣʝʞʠʪʴ ʥʝ 
ʣʠʰʝ ʧʦʚʝʜʽʥʢʘ ʬʫʥʢʮʽʾ, ʘ ʡ ʨʝʟʫʣʴʪʘʪ ʾʾ ʚʠʢʦʥʘʥʥʷ. 
ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʬʦʨʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʘʢʪʠʯʥʽ 

ʘʨʛʫʤʝʥʪʠ. ʌʦʨʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʜʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʦʧʠʩʫ ʬʫʥʢʮʽʾ. ʌʦʨʤʘʣʴʥʽ 
ʧʘʨʘʤʝʪʨʠ ʥʝ ʤʘʶʪʴ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ï ʚʦʥʠ ʣʠʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʦʧʠʩʫ ʰʘʙʣʦʥʫ ʬʫʥʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʱʝʥʘʚʝʜʝʥʦʤʫ ʦʧʠʩʽ ʬʫʥʢʮʽʾ 

def  max2( a, b) :  

    ...  

a, b ʻ ʬʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤ. 

ʌʘʢʪʠʯʥʽ ʘʨʛʫʤʝʥʪʠ ʚʢʘʟʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ. ʌʘʢʪʠʯʥʽ 

ʘʨʛʫʤʝʥʪʠ ʤʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ (ʣʽʪʝʨʘʣ, ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ, ʦʙôʻʢʪ). 
ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

>>> max2( 2, 3)  

3 

2  ̔3 ʻ ʬʘʢʪʠʯʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ. 

˜̘̆̑̆̅́́ ̨̐́̑́̍̆̓̑̃ ̔ ̨̗̟̔̎̋̕ 

ʌʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʘ ʬʫʥʢʮʽʷ ʻ ʰʘʙʣʦʥʦʤ ʢʦʜʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʘʣʴʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ. ʑʦʙ ʚʠʢʦʥʘʪʠ ʬʫʥʢʮʽʶ ʾʾ ʧʦʪʨʽʙʥʦ ʚʠʢʣʠʢʘʪʠ ʟ ʬʘʢʪʠʯʥʠʤʠ 
ʘʨʛʫʤʝʥʪʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʽʚ ʫ ʬʫʥʢʮʽʶ. 

ʈʦʟʙʝʨʝʤʦ ʧʝʨʝʜʘʯʫ ʧʘʨʘʤʝʪʨʽʚ ʫ ʬʫʥʢʮʽʶ ʥʘ ʧʨʠʢʣʘʜʽ. ʅʝʭʘʡ ʦʧʠʩʘʥʦ 
ʬʫʥʢʮʽʶ 
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def func ( param1 , param2 , param3 ) :  

    ...  

ʱʦ ʤʘʻ ʪʨʠ ʬʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʠ param1 , param2 , param3 . 

ʇʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ ʟ ʬʘʢʪʠʯʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ arg1 , arg2 , arg3  

func ( arg 1, arg 2, arg 3)  

ʬʘʢʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʰʘʙʣʦʥ ʬʫʥʢʮʽʾ ʟʘʤʽʩʪʴ ʬʦʨʤʘʣʴʥʠʭ, 
ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʝ ʧʨʠʩʚʦʻʥʥʷ 

param1 = arg1  

param2 = arg2  

param3 = arg3  

ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʪʽʣʘ ʬʫʥʢʮʽʾ. ʎʝ ʧʨʠʩʚʦʻʥʥʷ ʽ ʙʫʜʝ 
ʧʝʨʝʜʘʯʝʶ ʧʘʨʘʤʝʪʨʽʚ ʫ ʬʫʥʢʮʽʶ. 
ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʦʧʝʨʘʮʽʷ ʧʨʠʩʚʦʶʚʘʥʥʷ ʢʦʧʽʶʻ ʥʝ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ (ʘʙʦ ʦʙôʻʢʪʽʚ), ʘ ʾʭʥʽ ʘʜʨʝʩʠ (ʧʦʩʠʣʘʥʥʷ) ʫ ʧʘʤôʷʪʽ. ʊʦʙʪʦ, 
ʧʽʩʣʷ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʧʨʠʩʚʦʻʥʥʷ ɿʤʽʥʥʽ param 1 ʪʘ arg 1 ʙʫʜʫʪʴ ʧʦʩʠʣʘʪʠʩʷ 

ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʦʙ'ʻʢʪ ʚ ʧʘʤ'ʷʪʽ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʙʫʜʝ ʽ ʟ ʽʥʰʠʤʠ ʧʘʨʘʤʠ 

ʟʤʽʥʥʠʭ param 2 ʪʘ arg 2 ʽ param 3 ʪʘ arg 3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʨʤʽʥʦʣʦʛʽʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʘʞʫʪʴ, ʱʦ ʧʝʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʽʚ ʫ Python ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
ʧʦʩʠʣʘʥʥʷʤ, ʘ ʥʝ ʟʘ ʟʥʘʯʝʥʥʷʤ (ʷʢ ʥʘʧʨʠʢʣʘʜ, ʫ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Pascal 

ʘʙʦ ʉ\ʉ++). 
ʇʝʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʦʛʨʘʤʽʩʪʘ ʙʽʣʴʰʝ 

ʦʙʝʨʝʞʥʦʩʪʽ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʬʫʥʢʮʽʡ, ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʴ ʬʦʨʤʘʣʴʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʚ ʪʽʣʽ ʬʫʥʢʮʽʾ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʟʤʽʥʶʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ, ʬʘʢʪʠʯʥʽ 
ʘʨʛʫʤʝʥʪʠ ʥʝ ʟʤʽʥʷʪʴʩʷ, ʘ ʦʪ ʟʤʽʥʠ ʥʘʜ ʬʦʨʤʘʣʴʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ, ʱʦ ʻ 
ʟʤʽʥʶʚʘʥʠʤʠ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʥʘ ʟʤʽʥʽ ʬʘʢʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʥʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ. 
ʆʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʱʦ ʟʙʽʣʴʰʫʻ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ ʥʘ 1. 

def increment_Int ( a) :  

    a += 1     # ʟʙʽʣʴʰʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ a ʥʘ 1 

ɹʫʜʝʤʦ ʚʠʢʣʠʢʘʪʠ ʬʫʥʢʮʽʶ ʜʣʷ ʟʤʽʥʥʦʾ myInt  ʟʽ ʟʥʘʯʝʥʥʷʤ 1. ʇʽʩʣʷ ʯʦʛʦ 

ʚʠʚʝʜʝʤʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ myInt  ʥʘ ʝʢʨʘʥ 

myInt = 1 

increment_Int ( myInt )  

print ( myInt )  



Python ʫ ʧʨʠʢʣʘʜʘʭ ʽ ʟʘʜʘʯʘʭ 

158 

ʈʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝ 

1 

ʉʧʨʦʙʫʻʤʦ ʨʦʟʽʙʨʘʪʠʩʷ ʯʦʤʫ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ myInt  ʥʝ ʟʤʽʥʠʣʦʩʷ, ʷʢʱʦ ʫ 

ʪʽʣʽ ʬʫʥʢʮʽʾ ʤʠ ʟʙʽʣʴʰʠʣʠ a, ʘ ʟʥʘʯʠʪʴ ʽ myInt  ʥʘ 1. 

ɺ ʤʦʤʝʥʪ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ increment _Int  ʦʙʠʜʚʽ ʟʤʽʥʥʽ ï ʽ ʬʦʨʤʘʣʴʥʠʡ 

ʧʘʨʘʤʝʪʨ a ʽ ʬʘʢʪʠʯʥʠʡ ʘʨʛʫʤʝʥʪ myInt  ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʦʜʠʥ ʦʙ'ʻʢʪ ʚ ʧʘʤ'ʷʪʽ, 

ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʮʽʣʦʛʦ ʪʠʧʫ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʩʪʨʫʢʮʽʾ a += 1 (ʦʩʢʽʣʴʢʠ a 

ʥʘʣʝʞʠʪʴ ʜʦ immutable  ʪʠʧʫ), ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ ʙʫʜʝ ʧʦʩʠʣʘʪʠʩʷ ʚʞʝ ʥʘ 

ʽʥʰʠʡ ʦʙ'ʻʢʪ ʮʽʣʦʛʦ ʪʠʧʫ ʟʽ ʟʥʘʯʝʥʥʷʤ 2, ʘ ʬʘʢʪʠʯʥʠʡ ʘʨʛʫʤʝʥʪ ʟʘʣʠʰʠʪʴʩʷ 

ʥʝʟʤʽʥʥʠʤ. 
ʈʦʟʛʣʷʥʝʤʦ ʽʥʰʠʡ ʧʨʠʢʣʘʜ, ʫ ʷʢʦʤʫ ʬʘʢʪʠʯʥʠʡ ʘʨʛʫʤʝʥʪ ʙʫʜʝ ʥʘʣʝʞʘʪʠ ʜʦ 

ʟʤʽʥʶʚʘʥʦʛʦ ʪʠʧʫ. ʆʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʱʦ ʜʦʜʘʻ ʜʦ ʩʧʠʩʢʫ ʯʠʩʣʦ 1. 

def  i ncrement _list ( a) :  

    a. append ( 1)   # ʜʦʜʘʻʤʦ ʜʦ ʩʧʠʩʢʫ a ʯʠʩʣʦ 1 

 

myList = [ 1]  

increment_list ( myList )  

print ( myList )  

ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʢʦʜʫ ʙʫʜʝ 

[ 1, 1]  

ɸʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʫ, ʚ ʤʦʤʝʥʪ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 
increment _list  ʦʙʠʜʚʽ ʟʤʽʥʥʽ ï ʽ ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ a ʽ ʬʘʢʪʠʯʥʠʡ 

ʘʨʛʫʤʝʥʪ myList  ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʩʧʠʩʦʢ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʽʥʩʪʨʫʢʮʽʾ a. append ( 1)  (ʦʩʢʽʣʴʢʠ a ʥʘʣʝʞʠʪʴ ʜʦ ʟʤʽʥʶʚʘʥʦʛʦ ʪʠʧʫ), 

ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ a, ʘ ʨʘʟʦʤ ʟ ʥʠʤ ʽ ʬʘʢʪʠʯʥʠʡ ʘʨʛʫʤʝʥʪ myList  

ʜʦʧʦʚʥʷʪʴʩʷ ʝʣʝʤʝʥʪʦʤ 1. 

˟̨̉̐̏̃ ̘̠̈̎́̆̎̎ ̨́̑̄̔̍̆̎̓̃ 

ɼʣʷ ʬʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʡ ʯʘʩʪʦ ʟʘʜʘʶʪʴ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ (eng: 

"by default", ʨʫʩ: "ʧʦ ʫʤʦʣʯʘʥʠʶ"). ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʮʝ ʪʘʢʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ 
ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʬʫʥʢʮʽʻʶ, ʷʢʱʦ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ ʷʚʥʦ ʥʝ ʟʘʜʘʥʠʡ 
ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʮʽʻʾ ʬʫʥʢʮʽʾ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʘʪʠ ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʬʦʨʤʘʣʴʥʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʡʦʛʦ 

ʟʘʜʘʶʪʴ ʚ ʦʧʠʩʽ ʬʫʥʢʮʽʾ ʯʝʨʝʟ ʦʧʝʨʘʪʦʨ ʧʨʠʩʚʦʻʥʥʷ, ʥʘʧʨʠʢʣʘʜ: 
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def func ( param = "ʊʠʧʦʚʝ ʟʥʘʯʝʥʥʷ") :  

    print ( param )  

ɿʜʽʡʩʥʠʤʦ ʚʠʢʣʠʢ ʦʧʠʩʘʥʦʾ ʬʫʥʢʮʽʶ ʟ ʟʘʜʘʥʠʤ ʬʘʢʪʠʯʥʠʤ ʘʨʛʫʤʝʥʪʦʤ 

"ʄʦʻ ʟʥʘʯʝʥʥʷ" ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʧʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

>>> func ("ʄʦʻ ʟʥʘʯʝʥʥʷ")  

ʄʦʻ ʟʥʘʯʝʥʥʷ 

>>> func ()  

ʊʠʧʦʚʝ ʟʥʘʯʝʥʥʷ 

ʗʢ ʤʠ ʟʥʘʻʤʦ, ʬʫʥʢʮʽʷ ʤʦʞʝ ʤʘʪʠ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ. ʏʘʩʪʠʥʘ ʟ 
ʮʠʭ ʘʨʛʫʤʝʥʪʽʚ ʤʦʞʝ ʤʘʪʠ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ï ʥʽ. ɯʩʥʫʻ ʚʘʞʣʠʚʝ 
ʧʨʘʚʠʣʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʟʥʘʯʝʥʴ: ʋ ʦʧʠʩʽ ʬʫʥʢʮʽʾ, ʫ ʧʝʨʝʣʽʢʫ 
ʬʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʯʘʪʢʫ ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʪʠʧʦʚʠʭ 
ʟʥʘʯʝʥʴ, ʘ ʘʨʛʫʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʟʘʜʘʶʪʴʩʷ ʫ ʦʧʠʩʽ ʬʫʥʢʮʽʾ ʚ 
ʢʽʥʮʽ. 

def func ( p1 , p2 , p3 = u , p4 = v ) :  

    ...  

ʇʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ, ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʟʘʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʫ ʫ 
ʩʧʠʩʢʫ ʘʨʛʫʤʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʣʷ ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʬʫʥʢʮʽʾ ʚʠʢʣʠʢ ʙʫʜʝ 
ʤʘʪʠ ʚʠʛʣʷʜ 

func ( a1, a2, a)  

ʪʦ ʮʝ ʦʟʥʘʯʘʪʠʤʝ, ʱʦ ʜʣʷ ʧʘʨʘʤʝʪʨʫ p4 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ v , 

ʘ ʜʣʷ p3 ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ a. 

ʇʨʠʢʣʘʜ 8.2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʣʘʜʫ ʬʫʥʢʮʽʾ Ὡ ʚ ʨʷʜ ʊʝʡʣʦʨʘ 

ώὼ Ὡ
ὼ

ὭȦ
ρ
ὼ

ρȦ

ὼ

ςȦ
Ễ

ὼ

ὲȦ
Ễ 

ʦʙʯʠʩʣʠʪʠ ʟ ʪʦʯʥʽʩʪʶ ʀ π ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ. 

ʈʦʟʚ'ʷʟʦʢ. ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʙʫʣʘ ʨʦʟʚôʷʟʘʥʘ ʫ ʧʨʠʢʣʘʜʽ 3.26. ʆʬʦʨʤʠʤʦ 
ʢʦʜ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ. 
ʗʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʨʘʥʽʰʝ, ʬʫʥʢʮʽʷ Ὡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʛʨʘʥʠʮʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὓ, ʱʦ ʟʘʜʘʥʘ ʩʠʩʪʝʤʦʶ ʨʝʢʫʨʝʥʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 
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Ὓ ρȟ  ὥ ρ              

ὥ
ὼ

ὲ
ὥ ȟ      ὲ ρȟ

Ὓ Ὓ ὥȟ ὲ ρȢ

 

ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʥʘʙʣʠʞʝʥʠʤ (ʟ ʪʦʯʥʽʩʪʶ ʀ) ʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
Ὓ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʪʘʢʠʡ ʯʣʝʥ Ὓ  , ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ȿὛ Ὓ ȿ ȿὥȿ ‐ 

ʆʪʞʝ, ʦʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʱʦ ʙʫʜʝ ʤʘʪʠ ʜʚʘ ʬʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʠ x , 

eps, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ὼ ʽ ʀ, ʧʨʠʯʦʤʫ ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ eps  ʙʫʜʝ ʤʘʪʠ 

ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ 0.0001 . 

# ʆʧʠʩʫʻʤʦ ʬʫʥʢʮʽʶ exp  

def  exp ( x , eps  = 0.0001 ) :  

    S = a = 1 

    n = 0 

    while abs ( a) >= eps :  

        n += 1 

        a *= x / float ( n)  

        S += a  

    return S 

 

# ʛʦʣʦʚʥʘ ʧʨʦʛʨʘʤʘ 

x = float ( input ( "x = " ))  

y = exp ( x ) # ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ eps 

print ( "exp(%f) = %f" % ( x , y ))  

˜̨̨̗̏̈̉̊̎ ̓́ ̨̟̘̋̌̏̃ ̐́̑́̍̆̓̑̉ 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʡ, ʨʦʟʛʣʷʥʫʪʽ ʨʘʥʽʰʝ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʟʠʮʽʡʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ, ʪʦʤʫ ʱʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʪʘ 

ʬʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʦʟʠʮʽʻʶ ʫ ʩʧʠʩʢʫ ʧʘʨʘʤʝʪʨʽʚ. 
ʇʨʦʪʝ, ʪʘʢʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʝ ʟʘ ʧʦʟʠʮʽʻʶ, ʘ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤ ʽʤʝʥʝʤ ʬʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʬʫʥʢʮʽʾ 

def  func ( param 1, param 2, param 3) :  

    ...  

ʚʠʢʣʠʢ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ 

y = func ( param1 = a1 , param2 = a2 , param3 = a3 )  
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ʊʘʢʽ ʬʘʢʪʠʯʥʽ ʘʨʛʫʤʝʥʪʠ (a1, a2, a3) ʥʘʟʠʚʘʶʪʴʩʷ ʢʣʶʯʦʚʠʤʠ, ʦʩʢʽʣʴʢʠ 

ʧʝʨʝʜʘʯʘ ʘʨʛʫʤʝʥʪʽʚ ʬʫʥʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʘʤʠ ï ʢʣʶʯ (ʽʤ'ʷ ʬʦʨʤʘʣʴʥʦʛʦ 
ʧʘʨʘʤʝʪʨʘ)-ʟʥʘʯʝʥʥʷ (ʽʤ'ʷ ʬʘʢʪʠʯʥʦʛʦ ʘʨʛʫʤʝʥʪʫ). 
ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʪʦʤʫ, ʱʦ ʾʭʥʽʡ ʧʦʨʷʜʦʢ 

ʨʦʟʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʣʠʢ 
ʚʠʱʝʥʘʚʝʜʝʥʦʾ ʬʫʥʢʮʽʾ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 

y = func ( param 2 = a2, param 3 = a3, param 1 = a1)  

ˡ̨̗̩̔̎̋ ̈ ̨̝̟̅̏̃̌̎̏ ̨̨̝̟̋̌̋̒̓ ̨̐́̑́̍̆̓̑̃ 

ʋ Python ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ ʬʫʥʢʮʽʾ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 
ʧʘʨʘʤʝʪʨʽʚ, ʧʨʠʯʦʤʫ, ʷʢ ʧʦʟʠʮʽʡʥʠʭ, ʪʘʢ ʽ ʢʣʶʯʦʚʠʭ. 
ɼʣʷ ʜʦʚʽʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʟʠʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʪʦʨ *  

ʧʝʨʝʜ ʽʤʝʥʝʤ ʘʨʛʫʤʝʥʪʫ. 

def  func ( * args ) :  

    ...  

ʇʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʪʘʢʦʾ ʬʫʥʢʮʽʾ ʘʨʛʫʤʝʥʪʠ ʧʝʨʝʜʘʶʪʴʩʷ  ʟʚʠʯʘʡʥʠʤ ʯʠʥʦʤ ï 
ʟʘʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ: 

x = func ()           # ʚʠʢʣʠʢ ʬʫʥʢʮʽʾ ʙʝʟ ʘʨʛʫʤʝʥʪʽʚ 

func ( x , y )           # ʚʠʢʣʠʢ ʬʫʥʢʮʽʾ ʟ ʜʚʦʤʘ ʘʨʛʫʤʝʥʪʘʤʠ 

func ( a1, a2, a3, a4) # ʚʠʢʣʠʢ ʬʫʥʢʮʽʾ ʟ ʯʦʪʠʨʤʘ ʘʨʛʫʤʝʥʪʘʤʠ 

ʇʘʨʘʤʝʪʨ args  (ʙʝʟ *) ʧʨʠ ʪʘʢʦʤʫ ʦʧʠʩʽ ʬʫʥʢʮʽʾ ʻ ʢʦʨʪʝʞʦʤ. ʇʝʨʝʢʦʥʘʪʠʩʷ 

ʫ ʮʴʦʤʫ ʤʦʞʥʘ ʥʘ ʪʘʢʦʤʫ ʧʨʦʩʪʦʤʫ ʧʨʠʢʣʘʜʽ 

>>> def func ( *args ) :  

        print ( args )  

 

>>> func ( 1, 2.0 , "string" )  

( 1, 2.0 , 'string' )  

ʇʨʠʢʣʘʜ 8.3. ʆʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʩʫʤʫ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
ʈʦʟʚ'ʷʟʦʢ. ʆʩʢʽʣʴʢʠ ʥʝ ʚʽʜʦʤʦ, ʩʢʽʣʴʢʠ ʘʨʛʫʤʝʥʪʽʚ ʙʫʜʝ ʤʘʪʠ ʬʫʥʢʮʽʷ, 

ʦʧʠʰʝʤʦ ʾʾ ʷʢ ʪʘʢʫ, ʱʦ ʧʨʠʡʤʘʻ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡʥʠʭ ʘʨʛʫʤʝʥʪʽʚ. 

def  suma( * elements ) :  

    res  = 0 

    # ʆʩʢʽʣʴʢʠ elements  ï ʢʦʨʪʝʞ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʮʠʢʣʦʤ for  
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    for el in elements :  

        res += el  

    return  res  

 

# ɻʦʣʦʚʥʘ ʧʨʦʛʨʘʤʘ ʧʦʣʷʛʘʻ ʫ ʚʠʢʣʠʮʽ ʬʫʥʢʮʽʾ suma.  

print ( suma( 1, 2, 3, 4, 5))  

ɼʣʷ ʜʦʚʽʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʪʦʨ **  

ʧʝʨʝʜ ʽʤʝʥʝʤ ʘʨʛʫʤʝʥʪʫ. 

def  func ( ** kwargs ) :  

    ...  

ʇʘʨʘʤʝʪʨ kwargs  ʧʨʠ ʮʴʦʤʫ ʻ ʩʣʦʚʥʠʢʦʤ ʫ ʷʢʦʤʫ ʬʦʨʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʻ 

ʢʣʶʯʘʤʠ, ʘ ʬʘʢʪʠʯʥʽ ï ʟʥʘʯʝʥʥʷʤʠ. 

>>> def func1 ( **kwargs ) :  

        print ( kwargs )  

 

>>> func1 ( x = 1, y = 2, z = 3)  

{ 'x' : 1, 'z' : 3, 'y' : 2}  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ Python ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ ʬʫʥʢʮʽʾ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʜʦʚʽʣʴʥʫ 
ʢʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡʥʠʭ ʽ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʉʪʘʥʜʘʨʪʥʠʡ ʦʧʠʩ ʪʦʜʽ ʪʘʢʦʾ 
ʬʫʥʢʮʽʾ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

def  func ( * args , ** kwargs ) :  

    ...  

˘̨̝̏̋́̌̎ ̓́ ̨̝̄̌̏̂́̌̎ ̨̨̈̍̎̎ 

ʇʨʠ ʦʧʠʩʽ ʬʫʥʢʮʽʡ ʫ ʪʽʣʽ ʬʫʥʢʮʽʾ ʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʤʽʥʥʽ, ʱʦ ʥʝ 
ʙʫʣʠ ʬʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʦʧʠʩʽ ʬʫʥʢʮʽʾ 

def suma( *elements ) :  

    res = 0 

    for el in elements :  

        res += e l  

    return res  

ʪʘʢʠʤʠ ʟʤʽʥʥʠʤʠ ʻ res  ʪʘ el .  
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ʊʘʢʽ ʟʤʽʥʥʽ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ ʪʽʣʽ ʬʫʥʢʮʽʾ ʥʘʟʠʚʘʶʪʴʩʷ ʣʦʢʘʣʴʥʠʤʠ ʽ ʻ 

ʜʦʩʪʫʧʥʠʤʠ ʣʠʰʝ ʚ ʪʽʣʽ ʬʫʥʢʮʽʾ ʫ ʷʢʽʡ ʚʠʟʥʘʯʝʥʽ. ʑʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʮʴʦʤʫ 
ʦʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʱʦ ʤʘʻ ʣʦʢʘʣʴʥʫ ʟʤʽʥʥʫ ʪʘ ʩʧʨʦʙʫʻʤʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʮʽʻʶ 
ʟʤʽʥʥʦʶ ʧʦʟʘ ʤʝʞʘʤʠ ʪʽʣʘ ʬʫʥʢʮʽʾ 

def func () :  

    s = 1  # s ï ʣʦʢʘʣʴʥʘ ʟʤʽʥʥʘ 

 

func ()  

print ( s )  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʢʦʜʫ ʙʫʜʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 
ʧʦʤʠʣʢʫ, ʫ ʷʢʦʤʫ ʙʫʜʝ ʩʢʘʟʘʥʦ, ʱʦ ʟʤʽʥʥʘ s  ʥʝ ʻ ʚʠʟʥʘʯʝʥʦʶ: 

Traceback ( most recent call last ) :  

  File "<pyshell#12>" , line 1, in <module>  

    s 

NameError: name 's' is not defined  

ɿʤʽʥʥʽ, ʱʦ ʻ ʜʦʩʷʞʥʠʤʠ ʧʦʟʘ ʬʫʥʢʮʽʻʶ, ʥʘʟʠʚʘʶʪʴʩʷ ʛʣʦʙʘʣʴʥʠʤʠ. 

x = 1        # x ï ʛʣʦʙʘʣʴʥʘ ʟʤʽʥʥʘ 

 

def  func () :  

    print ( x) # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

 

func ()       # ɺʠʢʣʠʢʘʻʤʦ ʚʠʱʝʦʧʠʩʘʥʫ ʬʫʥʢʮʽʶ 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʢʦʜʫ ʙʫʜʝ 

1 

ʅʝ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʣʦʢʘʣʴʥʠʤʠ ʽ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʯʘʩʪʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʣʫʪʘʥʠʥʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʧʦʤʠʣʦʢ ʫ ʢʦʜʽ.  
ʑʦʙ ʢʨʘʱʝ ʟʘʩʚʦʾʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʣʦʢʘʣʴʥʠʤʠ ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ, 

ʨʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ. 

x = 1        # x ï ʛʣʦʙʘʣʴʥʘ ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 1 

 

def  func () :  

    print ( x) # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 
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func ()       # ɺʠʢʣʠʢʘʻʤʦ ʚʠʱʝʦʧʠʩʘʥʫ ʬʫʥʢʮʽʶ, 

             # ʱʦ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ x 

print ( x )     # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ ʙʫʜʝ 

1 

1 

ɺʠʢʦʥʘʻʤʦ ʚʠʱʝʥʘʚʝʜʝʥʫ ʧʨʦʛʨʘʤʫ, ʤʦʜʠʬʽʢʫʚʘʚʰʠ ʬʫʥʢʮʽʶ func . 

x = 1        # x ï ʛʣʦʙʘʣʴʥʘ ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 1 

 

def  func () :  

    x = 222  # ɿʤʽʥʠʤʦ ʟʥʘʯʝʥʥʷ x 

    print ( x) # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

 

func ()       # ɺʠʢʣʠʢʘʻʤʦ ʚʠʱʝʦʧʠʩʘʥʫ ʬʫʥʢʮʽʶ, 

             # ʱʦ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ x 

print ( x )     # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ ʙʫʜʝ 

222  

1 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʽʥʪʝʨʧʨʝʪʘʪʦʨ, 
ʥʝ ʟʥʘʡʰʦʚʰʠ ʫ ʬʫʥʢʮʽʾ ʷʚʥʦʛʦ ʦʧʠʩʫ ʟʤʽʥʥʦʾ x, ʟʨʦʟʫʤʽʚ, ʱʦ ʪʨʝʙʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x . ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ, ʦʧʝʨʘʮʽʶ ʧʨʠʩʚʦʻʥʥʷ 

    x = 222  # ɿʤʽʥʠʤʦ ʟʥʘʯʝʥʥʷ x 

ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʩʧʨʠʡʥʷʚ ʥʝ ʷʢ ʤʦʜʠʬʽʢʘʮʽʶ ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʥʦʾ, ʘ ʷʢ ʩʪʚʦʨʝʥʥʷ 
ʥʦʚʦʾ ʟʤʽʥʥʦʾ. ɻʣʦʙʘʣʴʥʘ ʞ ʟʤʽʥʥʘ x  ʧʨʠ ʮʴʦʤʫ ʣʠʰʠʣʘʩʷ ʥʝʟʤʽʥʥʦʶ. 

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʱʦ ʞ ʨʦʙʠʪʠ, ʷʢʱʦ ʚ ʪʽʣʽ ʬʫʥʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʤʦʜʠʬʽʢʫʚʘʪʠ 
ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ?  

ʄʦʜʠʬʽʢʘʮʽʷ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥʥʠʭ ʫ ʪʽʣʽ ʬʫʥʢʮʽʾ  ̒ ʥʝʙʝʟʧʝʯʥʠʤ ʪʘ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ! 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. ʋ ʟʘʛʘʣʴʥʦʤʫ 
ʚʠʧʘʜʢʫ, ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʬʫʥʢʮʽʻʶ ʽ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʧʘʨʘʤʝʪʨʽʚ. 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʪʽʣʽ ʬʫʥʢʮʽʾ ʷʚʥʦ ʚʢʘʟʘʪʠ, ʷʢʽ ʟʽ ʟʤʽʥʥʠʭ  ʻ ʛʣʦʙʘʣʴʥʠʤʠ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʶʯʦʚʝ ʩʣʦʚʦ global . ʇʽʩʣʷ ʮʴʦʛʦ ʩʣʦʚʘ ʚʢʘʟʫʶʪʴ ʷʢʽ ʟʤʽʥʥʽ 

(ʯʝʨʝʟ ʢʦʤʫ, ʷʢʱʦ ʾʭ ʢʽʣʴʢʘ) ʥʝʦʙʭʽʜʥʦ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʛʣʦʙʘʣʴʥʽ. 

x = 1        # x ï ʛʣʦʙʘʣʴʥʘ ʟʤʽʥʥʘ ʟʽ ʟʥʘʯʝʥʥʷʤ 1 

 

def  func () :  

    global  x # ɺʢʘʟʫʻʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʣʦʙʘʣʴʥʘ x 

    x = 222  # ɿʤʽʥʠʤʦ ʟʥʘʯʝʥʥʷ x (ʛʣʦʙʘʣʴʥʦʾ) 

    print ( x) # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

 

func ()       # ɺʠʢʣʠʢʘʻʤʦ ʚʠʱʝʦʧʠʩʘʥʫ ʬʫʥʢʮʽʶ, 

             # ʱʦ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ x 

print ( x )     # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ x 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ ʙʫʜʝ 

222  

222  

ˡ̨̗̝̔̎̋̏̎́̌̎̉̊ ̓̉̐ 

ʆʧʠʩ ʬʫʥʢʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʠʧʫ. ɯʤ'ʷ 
ʬʫʥʢʮʽʾ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʥʽʯʠʤ ʽʥʰʠʤ ʷʢ ʟʤʽʥʥʦʶ (ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʮʝʡ ʦʙ'ʻʢʪ), 
ʯʝʨʝʟ ʷʢʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʮʽʶ ʚʠʢʣʠʢʫ ʮʽʻʾ ʬʫʥʢʮʽʾ. 
ʆʪʞʝ ʟ ʪʦʯʢʠ ʟʦʨʫ Python ʥʝ ʽʩʥʫʻ ʞʦʜʥʦʾ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʩʪʚʦʨʝʥʥʷʤ ʬʫʥʢʮʽʾ ʽ ʩʪʚʦʨʝʥʥʷʤ ʟʚʠʯʘʡʥʦʾ ʟʤʽʥʥʦʾ (ʦʙôʻʢʪʫ). 
ʗʢ ʚʽʜʦʤʦ ʟʽ ʟʤʽʥʥʠʤʠ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʠʧʦʤ 

ʣʽʪʝʨʘʣʘ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʠʪʴ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ. ʅʘʧʨʠʢʣʘʜ, ʥʘʜ ʯʠʩʣʘʤʠ ʤʦʞʥʘ 
ʧʨʦʚʦʜʠʪʠ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ (ʜʦʜʘʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ, ʤʥʦʞʝʥʥʷ ʽ ʪ.ʜ.),  ʥʘʜ 
ʨʷʜʢʘʤʠ ʽ ʩʧʠʩʢʘʤʠ ʦʧʝʨʘʮʽʾ ʢʦʥʢʘʪʝʥʘʮʽʾ, ʧʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʪʦʱʦ. 
ɭʜʠʥʘ ʦʧʝʨʘʮʽʷ, ʷʢʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʜ ʬʫʥʢʮʽʻʶ ï ʚʠʢʣʠʢʘʪʠ ʾʾ. 
ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. ʆʧʠʰʝʤʦ ʪʘʢʫ 

ʬʫʥʢʮʽʶ 

# ʆʛʦʣʦʰʫʻʤʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʙ'ʻʢʪ (ʬʫʥʢʮʽʶ) ʟ ʽʤʝʥʝʤ func  

def  func ( p) :  

    print ("ʌʫʥʢʮʽʷ ʫ ʪʦʯʮʽ {}". format ( p))  

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʦʧʠʩ ʟʜʽʡʩʥʝʥʦ ʚ ʦʢʨʝʤʦʤʫ ʬʘʡʣʽ, ʘ ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʟ 
ʮʽʻʶ ʬʫʥʢʮʽʻʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ. 
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>>> func ( 5)      # ɿʜʽʡʩʥʠʤʦ ʚʠʢʣʠʢ func  ʜʣʷ ʘʨʛʫʤʝʥʪʘ 5 

ʌʫʥʢʮʽʷ ʫ ʪʦʯʮʽ 5 

>>> func          # ɺʠʚʝʜʝʤʦ ʥʘ ʝʢʨʘʥ func  

<function  func  at  0x01A484B0> 

>>> func 1 = func  # func 1 ʽ func  ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʦʜʠʥ ʦʙ'ʻʢʪ 

>>> func 1        # ɺʠʚʝʜʝʤʦ ʥʘ ʝʢʨʘʥ func 1 

<function  func  at  0x01A484B0> 

>>> func 1( 5)  

ʌʫʥʢʮʽʷ ʫ ʪʦʯʮʽ 5 

ʆʪʞʝ, ʦʩʢʽʣʴʢʠ ʬʫʥʢʮʽʾ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ Python, ʪʦ 
ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʫ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʘ ʽʥʰʠʤ ʬʫʥʢʮʽʷʤ. ʋ ʪʽʣʽ ʞ 
ʬʫʥʢʮʽʾ ʜʦ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʧʝʨʘʮʽʶ ʚʠʢʣʠʢʫ 

# ʌʫʥʢʮʽʷ func  ʤʘʻ ʬʦʨʤʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ f  ʷʢʠʡ ʻ ʬʫʥʢʮʽʻʶ 

# ʪʦʙʪʦ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʙ'ʻʢʪ 

def  func ( ..., f ) : # ʧʘʨʘʤʝʪʨ f  ï ʬʫʢʥʮʽʷ 

    ...  

    x = f ( ... )    # ɿʜʽʡʩʥʶʻʪʴʩʷ ʚʠʢʣʠʢ ʬʫʥʢʮʽʾ f  

                  # ʱʦ ʻ ʘʨʛʫʤʝʥʪʦʤ ʬʫʥʢʮʽʾ func  

    ...  

ʇʨʠʢʣʘʜ 8.4. ɼʣʷ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʘʙʣʠʮʶ ʾʾ ʟʥʘʯʝʥʴ. 
ʈʦʟʚ'ʷʟʦʢ. ɿʛʽʜʥʦ ʟ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʬʫʥʢʮʽʾ Ὢ ὼ ʜʣʷ ʪʦʯʦʢ πȟρȟςȟσȟτ ʪʘʢʫ ʪʘʙʣʠʮʶ 

ὼ 0 1 2 3 4 

Ὢ ὼ 0 1 4 9 16 

ɿʚʠʯʘʡʥʦ ʮʶ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʬʫʥʢʮʽʾ. ʇʨʦʪʝ 
ʟʨʦʙʠʤʦ ʫʥʽʚʝʨʩʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʙʫʜʝ ʙʫʜʫʚʘʪʠ ʪʘʙʣʠʮʶ ʜʣʷ ʜʦʚʽʣʴʥʦʾ 
ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ. 
ʆʪʞʝ ʚʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʥʘʰʫ ʬʫʥʢʮʽʶ ʙʫʜʝ ʩʧʠʩʦʢ ʪʦʯʦʢ ʽ ʬʫʥʢʮʽʷ, 

ʜʣʷ ʷʢʦʾ ʙʫʜʝ ʙʫʜʫʚʘʪʠʩʷ ʪʘʙʣʠʮʷ. 
ʊʘʙʣʠʮʶ ʦʬʦʨʤʠʤʦ ʫ ʚʠʛʣʷʜʽ ʩʣʦʚʥʠʢʘ, ʫ ʷʢʽʡ ʢʣʶʯʘʤʠ ʙʫʜʫʪʴ ʪʦʯʢʠ, ʘ 

ʟʥʘʯʝʥʥʷʤʠ ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʪʦʯʮʽ. 

import  math  

 

def  table ( l , f ) :    # l  ï ʩʧʠʩʦʢ ʪʦʯʦʢ, f  -  ʬʫʥʢʮʽʷ  

    d = {}          # ʉʣʦʚʥʠʢ d -  ʪʘʙʣʠʮʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ 

    for  x in  l :     # ʇʨʦʭʦʜʠʤʦ ʧʦ ʚʩʽʭ ʭ 

        d[ x ] = f ( x ) # ɼʦʜʘʻʤʦ ʧʘʨʫ (x, f ( x)) ʫ ʩʣʦʚʥʠʢ 

    return  d        # ʇʦʚʝʨʪʘʻʤʦ ʪʘʙʣʠʮʶ (ʩʣʦʚʥʠʢ) 
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# ʉʪʚʦʨʶʻʤʦ ʩʧʠʩʦʢ ʪʦʯʦʢ, ʱʦ ʻ ʨʦʟʙʠʪʪʷʤ ʚʽʜʨʽʟʢʘ 

# [0, pi ] ʥʘ 5 ʯʘʩʪʠʥ 

l = [ x * math . pi / 10 for x in range ( 6)]  

# ɹʫʜʫʻʤʦ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ sin ʜʣʷ ʟʘʜʘʥʦʛʦ ʩʧʠʩʢʫ 

D = table ( l , math . sin )  

 

# ɺʠʚʦʜʠʤʦ ʨʝʟʫʣʴʪʘʪ ʥʘ ʝʢʨʘʥ ʫ ʚʠʛʣʷʜʽ sin(0) = 0 

for x in l:  

    print ( "sin(%f) = %f" % ( x , D[ x ]))  

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʠ 

sin (0.000000) = 0.000000  

sin(0.314159) = 0.309017  

sin(0.628319) = 0.587785  

sin(0.942478) = 0.809017  

sin(1.256637) = 0.951057  

sin(1.570796) = 1.000000  

ʗʢ ʽ ʟʚʠʯʘʡʥʫ ʟʤʽʥʥʫ, ʬʫʥʢʮʽʶ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʫ ʪʽʣʽ ʽʥʰʦʾ ʬʫʥʢʮʽʡ. 
ɹʽʣʴʰʝ ʪʦʛʦ, ʩʪʚʦʨʝʥʫ ʬʫʥʢʮʽʶ ʤʦʞʥʘ ʧʦʚʝʨʥʫʪʠ ʫ ʨʦʣʽ ʨʝʟʫʣʴʪʘʪʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ return  ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʬʫʥʢʮʽʶ ʫ 

ʛʦʣʦʚʥʽʡ ʧʨʦʛʨʘʤʽ. 

ʇʨʠʢʣʘʜ 8.5. ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 

ρ ὼ Ễ ὼ  

ʜʣʷ ʟʘʜʘʥʠʭ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ ὼ ʽ ʥʘʪʫʨʘʣʴʥʦʛʦ ὲ. 

ʈʦʟʚ'ʷʟʦʢ. ʆʧʠʰʝʤʦ ʬʫʥʢʮʽʶ pow_nat (),  ʱʦ ʙʫʜʫʻ ʬʫʥʢʮʽʶ, ʷʢʘ ʦʙʯʠʩʣʶʻ 

ʩʪʝʧʽʥʴ ʧʦʨʷʜʢʫ ὲ ʜʣʷ ʟʘʜʘʥʦʛʦ ʘʨʛʫʤʝʥʪʫ ὼ.  

def pow_nat ( n) :  

     

    def tmp_pow ( x ) :  

        res = 1 

        for i in range ( n) :  

            res *= x 

        return res  

 

    return tmp_pow  

 

n = int ( input ( "n= " ))  

x = float ( input ( "x= " ))  
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res = 0 

for k in range ( n + 1) :  

    res+= pow_nat ( k )( x )  

print ( res )  

ɿʚʝʨʥʝʤʦ ʚʘʰʫ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʬʫʥʢʮʽʷ pow_nat , ʟ ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ 

ʧʦʚʝʨʪʘʻ ʫ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʬʫʥʢʮʽʶ Ὢὼ ὼ . ʊʦʙʪʦ ʽʥʩʪʨʫʢʮʽʶ pow_nat( k)  

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʽʤôʷ ʪʘʢʦʾ ʬʫʥʢʮʽʾ. ʆʪʞʝ, ʱʦʙ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ὼ, ʜʣʷ 
ʟʘʜʘʥʦʛʦ ὼ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽʥʩʪʨʫʢʮʽʶ pow_nat ( k)( x) . 

ˍ̨̨̎̏̎̍̎ ̨̗̩̔̎̋̕ 

ɸʥʦʥʽʤʥʽ ʬʫʥʢʮʽʾ (ʘʙʦ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʾ), ʮʝ ʦʩʦʙʣʠʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ 
ʫ ʤʽʩʮʽ ʾʭʥʴʦʛʦ ʚʠʢʣʠʢʫ ʽ ʥʝ ʦʪʨʠʤʫʶʪʴ ʽʤʝʥʽ (ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ) ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 
ʥʠʭ. 
ʋ Python ʘʥʦʥʽʤʥʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʣʠʰʝ ʟ ʦʜʥʦʛʦ ʚʠʨʘʟʫ. 
ʉʪʚʦʨʶʶʪʴʩʷ ʘʥʦʥʽʤʥʽ ʬʫʥʢʮʽʾ ʟ ʜʦʧʦʤʦʛʦʶ ʣʷʤʙʜʘ-ʚʠʨʘʟʫ, ʱʦ ʤʘʻ ʪʘʢʠʡ 

ʩʠʥʪʘʢʩʠʩ 

lambda  args : result  

ʪʫʪ lambda  ï ʢʣʶʯʦʚʝ ʩʣʦʚʦ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʧʠʩ ʘʥʦʥʽʤʥʦʾ ʬʫʥʢʮʽʾ, args  ï 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ (ʧʘʨʘʤʝʪʨʽʚ) ʬʫʥʢʮʽʾ. result  ï  ʨʝʟʫʣʴʪʘʪ, ʱʦ 

ʧʦʚʝʨʪʘʻ lambda-ʬʫʥʢʮʽʷ. 
ʗʢ ʽ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʟʚʠʯʘʡʥʦʾ ʬʫʥʢʮʽʾ, ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʘʥʦʥʽʤʥʦʾ 

ʬʫʥʢʮʽʾ ʩʪʚʦʨʶʻʪʴʩʷ ʦʙ'ʻʢʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʠʧʫ. ʇʨʦʪʝ lambda-ʬʫʥʢʮʽʾ ʥʝ 
ʦʪʨʠʤʫʶʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʜʣʷ ʾʭʥʴʦʛʦ ʚʠʢʣʠʢʫ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʣʷʤʙʜʘ-
ʬʫʥʢʮʽʡ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʨʦʣʽ ʘʨʛʫʤʝʥʪʫ ʽʥʰʦʾ ʬʫʥʢʮʽʾ. 
ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʡ ʥʘʜ ʟʚʠʯʘʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʻ ʪʝ, ʱʦ 

ʚʦʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ. 

>>> ( lambda  x , y: x + y )( 2, 3) # ʦʜʥʦʯʘʩʥʝ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʣʠʢ 

5 

>>> f  = lambda  x , y: x + y #f  ï ʧʦʩʠʣʘʥʥʷ ʥʘ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʶ 

>>> f ( 2, 3)       # ɺʠʢʣʠʢ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʾ ʯʝʨʝʟ ʧʦʩʠʣʘʥʥʷ f  

5 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʾ ʜʦ ʧʨʠʢʣʘʜʫ 8.4, ʫ ʷʢʦʤʫ 

ʙʫʜʫʚʘʣʘʩʷ ʪʘʙʣʠʮʷ ʟʥʘʯʝʥʴ ʜʣʷ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ. ʆʧʠʩ ʬʫʥʢʮʽʾ table  

ʦʧʠʰʝʤʦ ʩʭʝʤʘʪʠʯʥʦ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʦʛʦ, ʱʦ 

ʥʘʚʝʜʝʥʠʡ ʫ ʧʨʠʢʣʘʜʽ 8.4. ʇʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʜʣʷ ʬʫʥʢʮʽʾ Ὢ ὼ, ʜʣʷ 
ʯʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʻʶ. ʆʪʞʝ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ 
ʚʠʛʣʷʜ 
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def  table ( l , f ) :  

    ...  

 

# l  ï ʨʦʟʙʠʪʪʷ ʚʽʜʨʽʟʢʘ [0, 1] ʥʘ 10 ʯʘʩʪʠʥ 

l  = [ x / 10.0 for  x in  range ( 11)]  

# ɹʫʜʫʻʤʦ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ x**2  

D = table ( l , lambda  x: x** 2)# ʫ ʷʢʦʩʪʽ ʜʨʫʛʦʛʦ ʘʨʛʫʤʝʥʪʫ 

                            # ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʷʤʙʜʘ-ʚʠʨʘʟ  

# ɺʠʚʦʜʠʤʦ ʨʝʟʫʣʴʪʘʪ ʥʘ ʝʢʨʘʥ ʫ ʚʠʛʣʷʜʽ f (0.0) = 0.0  

for  x in  l :  

    print ( " f ( %f ) = %f "  % ( x , D[ x ]))  

˝̨̠̆̋̔̑̒ 

ʈʝʢʫʨʩʽʷ ï ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʫ (ʘʙʦ ʤʝʪʦʜʫ) ʧʦʧʝʨʝʜʥʽʤ ʦʧʠʩʦʤ 
ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ ʡʦʛʦ ʙʘʟʦʚʠʭ ʚʠʧʘʜʢʽʚ, ʟ ʥʘʩʪʫʧʥʠʤ ʦʧʠʩʦʤ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʦʙ'ʻʢʪʫ. 

ɿ ʨʝʢʫʨʩʽʻʶ ʤʠ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʤʦʩʷ ʫ ʦʪʦʯʫʶʯʦʤʫ  ʞʠʪʪʽ: ʨʝʢʫʨʩʠʚʥʽ 
ʟʦʙʨʘʞʝʥʥʷ, ʩʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥ ʪʘ ʢʨʠʩʪʘʣʽʚ, ʨʝʢʫʨʩʠʚʥʽ ʨʦʟʧʦʚʽʜʽ, ʚʽʨʰʽ ʘʙʦ 
ʞʘʨʪʠ. 

ʈʝʢʫʨʩʠʚʥʘ ʬʫʥʢʮʽʷ ï ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʧʨʠ ʷʢʦʤʫ ʬʫʥʢʮʽʷ ʧʨʷʤʦ 

ʘʙʦ ʥʝʷʚʥʦ ʚʠʢʣʠʢʘʻ ʩʘʤʘ ʩʝʙʝ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʱʝʥʘʚʝʜʝʥʝ ʦʟʥʘʯʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ. 
ʗʢ ʤʠ ʟʥʘʻʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʢʫʨʝʥʪʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

Ὂ ρȟ Ὂ ρȟ
Ὂ Ὂ Ὂ ȟ ὲ ςȢ

 

ʆʪʞʝ, ʷʢʱʦ ʧʦʢʣʘʩʪʠ, ʱʦ ʬʫʥʢʮʽʷ Ὂὲ ʚʠʟʥʘʯʘʻ ὲ-ʪʝ ʯʠʩʣʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʌʽʙʦʥʘʯʯʽ, ʪʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʨʝʢʫʨʝʥʪʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʪʨʠʤʘʻʤʦ, ʱʦ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʌʽʙʦʥʘʯʯʽ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʨʝʢʫʨʩʠʚʥʦʶ ʬʫʥʢʮʽʻʶ: 

Ὂπ ρȟ Ὂρ ρȟ
Ὂὲ Ὂὲ ρ Ὂὲ ς ȟ ὲ ςȢ

 

ʇʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ Ὂπ ρȟὊρ ρȟ ʜʫʞʝ ʚʘʞʣʠʚʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ. ʗʢʙʠ ʾʭ ʥʝ ʙʫʣʦ, ʪʦ ʨʝʢʫʨʩʽʷ ʙ ʩʪʘʣʘ ʥʝʩʢʽʥʯʝʥʥʦʶ! ʊʦʤʫ, 
ʦʧʠʩʫʶʯʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʟʘʚʞʜʠ ʪʨʝʙʘ ʧʝʨʝʢʦʥʫʚʘʪʠʩʷ, ʱʦ ʜʣʷ ʚʩʽʭ 
ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʽʚ ʚʠʢʣʠʢ ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ ʟʘʚʝʨʰʠʪʴʩʷ, ʪʦʙʪʦ 
ʱʦ ʨʝʢʫʨʩʽʷ ʙʫʜʝ ʩʢʽʥʯʝʥʥʦʶ. 
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ʄʦʞʥʘ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʥʘ ʪʝ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʜʘʥʦʾ ʨʝʢʫʨʝʥʪʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʜʝ ʦʙʯʠʩʣʝʥʥʷ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʥ ʪʨʠʚʽʘʣʴʥʦʛʦ (ʧʦʯʘʪʢʦʚʦʛʦ) ʝʣʝʤʝʥʪʫ ʜʦ ʰʫʢʘʥʦʛʦ, ʨʝʢʫʨʩʠʚʥʘ 
ʬʫʥʢʮʽʷ ʧʦʯʠʥʘʻ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜ ʰʫʢʘʥʦʛʦ. 
ʂʽʣʴʢʽʩʪʴ ʚʢʣʘʜʝʥʠʭ ʚʠʢʣʠʢʽʚ ʬʫʥʢʮʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʛʣʠʙʠʥʦʶ ʨʝʢʫʨʩʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʛʣʠʙʠʥʘ ʨʝʢʫʨʩʽʾ ʧʨʠ ʟʥʘʭʦʜʞʝʥʥʽ Ὂυ ʙʫʜʝ 4. 

ʆʧʠʰʝʤʦ ʩʪʘʥʜʘʨʪʥʠʡ ʘʣʛʦʨʠʪʤ ʦʧʠʩʫ ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ. ʉʪʨʫʢʪʫʨʥʦ 
ʨʝʢʫʨʩʠʚʥʘ ʬʫʥʢʮʽʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʟʘʚʞʜʠ ʻ ʨʦʟʛʘʣʫʞʝʥʥʷʤ, ʱʦ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʘʣʴʪʝʨʥʘʪʠʚ, ʟ ʷʢʠʭ 

¶ ʧʨʠʥʘʡʤʥʽ ʦʜʥʘ ʻ ʪʝʨʤʽʥʘʣʴʥʦʶ (ʧʨʠʧʠʥʝʥʥʷ ʨʝʢʫʨʩʽʾ); 

¶ ʧʨʠʥʘʡʤʥʽ ʦʜʥʘ ʻ ʨʝʢʫʨʩʠʚʥʦʶ (ʪʦʙʪʦ ʟʜʽʡʩʥʶʻ ʚʠʢʣʠʢ ʩʝʙʝ ʟ ʽʥʰʠʤʠ 
ʘʨʛʫʤʝʥʪʘʤʠ). 

def recursive_func ( args ) :  

    if terminal_case:       # ʊʝʨʤʽʥʘʣʴʥʘ ʛʽʣʢʘ  

       ...  

       return trivial_value # ʊʨʠʚʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ  

    else :                   # ʈʝʢʫʨʩʠʚʥʘ ʛʽʣʢʘ 

       ...                   

       # ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ ʟ ʽʥʰʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ 

       return expr ( recursive_func ( new_args ))  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʦʧʠʰʝʤʦ ʨʝʢʫʨʩʠʚʥʫ ʧʽʜʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʝʣ 
ʌʽʙʦʥʘʯʯʽ. ʋ ʧʨʦʛʨʘʤʽ ʮʶ ʬʫʥʢʮʽʶ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ Fib ( n) . 

def  Fib ( n) :  

    if  n == 0 or  n == 1:              # ʊʝʨʤʽʥʘʣʴʥʘ ʛʽʣʢʘ  

       return  1                       # ʊʨʠʚʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

    else :                             # ʈʝʢʫʨʩʠʚʥʘ ʛʽʣʢʘ 

       return  Fib ( n -  1) + Fib ( n -  2) # ʈʝʢʫʨʩʠʚʥʠʡ ʚʠʢʣʠʢ 

# ɺʠʢʣʠʢ ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ 

n = int ( input ( " n = " ))  

print ( " Fib (%d) = % d"  % ( n, Fib ( n)))  

ʈʝʢʫʨʩʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʘʤʦʧʦʜʽʙʥʽʩʪʴ ʟʘʜʘʯʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʽʥʰʠʡ ʢʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʽʡ 
ʣʽʪʝʨʘʪʫʨʽ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʨʝʢʫʨʩʽʾ. 

ʇʨʠʢʣʘʜ 8.6. ʆʧʠʩʘʪʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʬʘʢʪʦʨʽʘʣʘ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. 

ʈʦʟʚ'ʷʟʦʢ. ʆʯʝʚʠʜʥʦ, ʱʦ ʬʫʥʢʮʽʶ Ὂὲ ὲȦ ʤʦʞʥʘ ʟʘʜʘʪʠ ʫ ʪʘʢʦʤʫ 

ʨʝʢʫʨʩʠʚʥʦʤʫ ʚʠʛʣʷʜʽ 
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Ὂπ ρȟ

Ὂὲ ὲὊὲ ρȟ ὲ ρȢ
 

ʊʦʜʽ ʧʨʦʛʨʘʤʘ, ʨʘʟʦʤ ʟ ʨʝʢʫʨʩʠʚʥʦʶ ʬʫʥʢʮʽʻ  ʁ(ʫ ʧʨʦʛʨʘʤʽ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʾʾ 
Fact ( n)) ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ 

def  Fact ( n) :  

    if  n == 0 :               # ʊʝʨʤʽʥʘʣʴʥʘ ʛʽʣʢʘ 

       return  1               # ʊʨʠʚʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

    else :                     # ʈʝʢʫʨʩʠʚʥʘ ʛʽʣʢʘ 

       return  n * Fact ( n -  1) # ʈʝʢʫʨʩʠʚʥʠʡ ʚʠʢʣʠʢ 

# ɺʠʢʣʠʢ ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ 

n = int ( input ( " n = " ))  

print ( "%d! = %d" % ( n, Fact ( n)))  

ʇʨʠʢʣʘʜ 8.7. ʆʧʠʩʘʪʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʧʝʨʝʚʽʨʢʠ ʨʷʜʢʘ ʥʘ 

ʩʠʤʝʪʨʠʯʥʽʩʪʴ. 

ʈʦʟʚ'ʷʟʦʢ. ʉʧʦʯʘʪʢʫ ʦʧʠʰʝʤʦ ʪʝʨʤʽʥʘʣʴʥʽ ʚʠʧʘʜʢʠ. ɼʣʷ ʮʴʦʛʦ 
ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʥʘʡʧʨʦʩʪʽʰʽ ʨʷʜʢʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʦʨʦʞʥʽʡ ʨʷʜʦʢ ʘʙʦ ʨʷʜʦʢ, ʱʦ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ (ʥʘʧʨʠʢʣʘʜ, "", " a" ) ʻ ʩʠʤʝʪʨʠʯʥʠʤ. 

ʊʝʧʝʨ ʧʦʙʫʜʫʻʤʦ ʨʝʢʫʨʩʠʚʥʠʡ ʚʠʢʣʠʢ. ʆʯʝʚʠʜʥʦ, ʱʦ ʷʢʱʦ ʧʝʨʰʠʡ ʽ 
ʦʩʪʘʥʥʽʡ ʩʠʤʚʦʣʠ ʨʷʜʢʘ ʻ ʦʜʥʘʢʦʚʠʤʠ ʽ ʨʷʜʦʢ ʙʝʟ ʥʠʭ ʻ ʩʠʤʝʪʨʠʯʥʠʤ, ʪʦ 
ʚʠʭʽʜʥʠʡ ʨʷʜʦʢ ʻ ʩʠʤʝʪʨʠʯʥʠʤ. 

# ʈʝʢʫʨʩʠʚʥʘ ʬʫʥʢʮʽʷ ʧʝʨʝʚʽʨʢʠ ʨʷʜʢʘ s ʥʘ ʩʠʤʝʪʨʠʯʥʽʩʪʴ 

def  is _symetric ( s ) :  

    if  len ( s ) <= 1:    # ʷʢʱʦ ʨʷʜʦʢ s ʧʦʨʦʞʥʽʡ ʘʙʦ 

                       # ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ 

        return  True     # ʪʦ ʚʽʥ ʩʠʤʝʪʨʠʯʥʠʡ 

    else :  

        # cond 1 -  ʫʤʦʚʘ, ʱʦ 1-ʡ ʽ ʦʩʪʘʥʥʽʡ ʩʠʤʚʦʣʠ ʦʜʥʘʢʦʚʽ 

        cond 1 = s [ 0] == s [ len ( s ) - 1]  

        # cond 2 -  ʫʤʦʚʘ, ʱʦ ʨʷʜʦʢ ʙʝʟ ʧʝʨʰʦʛʦ ʽ ʦʩʪʘʥʥʴʦʛʦ 

        # ʩʠʤʚʦʣʘ ʻ ʩʠʤʝʪʨʠʯʥʠʤ ï ʨʝʢʫʨʩʠʚʥʠʡ ʚʠʢʣʠʢ 

        cond 2 = is _symetric ( s [ 1 : len ( s ) -  1])  

        # ʨʷʜʦʢ ʩʠʤʝʪʨʠʯʥʠʡ, ʷʢʱʦ ʦʙʠʜʚʽ ʫʤʦʚʠ ʽʩʪʠʥʽ 

        return  cond 1 and  cond 2 

# ɺʠʢʣʠʢ ʨʝʢʫʨʩʠʚʥʦʾ ʬʫʥʢʮʽʾ ʜʣʷ ʚʚʝʜʝʥʦʛʦ ʟ ʢʣʘʚʽʘʪʫʨʠ ʨʷʜʢʘ 

S = input ( " S = " )  

sym = is _symetric ( S)  

 

if  sym:  

    print ("ɿʘʜʘʥʠʡ ʨʷʜʦʢ ʻ ʩʠʤʝʪʨʠʯʥʠʤ")  
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else :  

    print ("ɿʘʜʘʥʠʡ ʨʷʜʦʢ ʥʝ ʻ ʩʠʤʝʪʨʠʯʥʠʤ")  

ʇʠʪʘʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʨʩʽʾ ʜʫʞʝ ʩʫʧʝʨʝʯʣʠʚʝ ʽ ʥʝʦʜʥʦʟʥʘʯʥʝ. ɿ 
ʦʜʥʦʛʦ ʙʦʢʫ, ʨʝʢʫʨʩʠʚʥʘ ʬʦʨʤʘ ʷʢ ʧʨʘʚʠʣʦ ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʘ ʽ ʥʘʛʣʷʜʥʽʰʘ. ɿ 
ʽʥʰʦʛʦ ʙʦʢʫ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʫʥʠʢʘʪʠ ʨʝʢʫʨʩʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʤʦʞʫʪʴ 
ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʾ ʛʣʠʙʠʥʠ ʨʝʢʫʨʩʽʾ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʘʢʽ 
ʘʣʛʦʨʠʪʤʠ ʤʘʶʪʴ ʦʯʝʚʠʜʥʫ ʨʝʘʣʽʟʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʟʚʠʯʘʡʥʦʛʦ ʮʠʢʣʽʯʥʦʛʦ 
ʘʣʛʦʨʠʪʤʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚʠʱʝʥʘʚʝʜʝʥʠʡ ʨʝʢʫʨʩʠʚʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ 
ʬʘʢʪʦʨʽʘʣʘ ʻ ʧʨʠʢʣʘʜʦʤ ʩʢʦʨʽʰʝ ʪʦʛʦ, ʷʢ ʥʝ ʪʨʝʙʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʢʫʨʩʽʶ. 
ʊʝʦʨʝʪʠʯʥʦ ʙʫʜʴ-ʷʢʫ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʮʠʢʣʽʯʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ (ʤʦʞʣʠʚʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʝʢʫ). 

ˡ̨̗̩̔̎̋-̄̆̎̆̑́̓̏̑̉ 

ʌʫʥʢʮʽʷ-ʛʝʥʝʨʘʪʦʨ ï ʩʧʝʮʽʘʣʴʥʠʡ ʦʙôʻʢʪ Python, ʱʦ (ʧʦʜʽʙʥʦ ʜʦ ʛʝʥʝʨʘʪʦʨ-
ʚʠʨʘʟʽʚ) ʙʫʜʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʝʷʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʧʦ-ʝʣʝʤʝʥʪʥʠʤ 
ʜʦʩʪʫʧʦʤ ʜʦ ʾʾ ʯʣʝʥʽʚ. 

ʇʦʜʽʙʥʦ ʜʦ ʛʝʥʝʨʘʪʦʨ-ʚʠʨʘʟʫ, ʬʫʥʢʮʽʷ-ʛʝʥʝʨʘʪʦʨ ʥʝ ʙʫʜʫʻ ʚʩʶ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʜʨʘʟʫ, ʘ ʧʦʚʝʨʪʘʻ ʾʾ ʯʣʝʥʠ ʧʨʠ ʢʦʞʥʦʤʫ ʟʚʝʨʥʝʥʥʽ. ʎʷ 
ʦʩʦʙʣʠʚʽʩʪʴ ʜʫʞʝ ʢʦʨʠʩʥʘ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʥʝ 
ʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʝʩʴ ʤʘʩʠʚ, ʱʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʪʘ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤôʷʪʴ. 
ʆʧʠʩ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʡ ʤʘʻ ʪʘʢʠʡ ʞʝ ʩʠʥʪʘʢʩʠʩ, ʷʢ ʽ ʟʚʠʯʘʡʥʘ ʬʫʥʢʮʽʷ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ (ʪʦʙʪʦ ʧʦʪʦʯʥʦʛʦ ʯʣʝʥʘ 
ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʟʘʤʽʩʪʴ ʦʧʝʨʘʪʦʨʘ 

return result  

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ 

yield  result  

ʆʧʝʨʘʪʦʨ yield  (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ return ) ʥʝ ʣʠʰʝ ʧʦʚʝʨʪʘʻ ʜʝʷʢʝ ʟʥʘʯʝʥʥʷ, 

ʘʣʝ ʡ ʟʘʧʘʤôʷʪʦʚʫʻ ʩʪʘʥ ʬʫʥʢʮʽʾ (ʤʽʩʮʝ ʟʘʚʝʨʰʝʥʥʷ, ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʣʦʢʘʣʴʥʠʭ 
ʟʤʽʥʥʠʭ). ʇʽʜ ʯʘʩ ʥʘʩʪʫʧʥʦʛʦ ʚʠʢʣʠʢʫ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ ʾʾ ʚʠʢʦʥʘʥʥʷ 
ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʦʛʦ ʧʽʩʣʷ yie ld  ʦʧʝʨʘʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚʽʜ ʧʨʦʛʨʘʤʠ ʜʦ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ ʽ ʥʘʟʘʜ. 

ʇʨʠʢʣʘʜ 8.8. ʆʧʠʰʝʤʦ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʶ ʧʦʙʫʜʦʚʠ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ. 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʾʾ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʧʝʨʰʠʭ ὔ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯ.̔ 

ʈʦʟʚ'ʷʟʦʢ. ʆʧʠʰʝʤʦ ʩʧʦʯʘʪʢʫ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʶ, ʱʦ ʙʫʜʫʻ ʧʝʨʰʽ ὔ ʯʠʩʝʣ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ ʪʘ ʚʠʢʦʨʠʩʪʘʻʤʦ ʾʾ. 
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def Fib ( n) :  

    F1 = F2 = 1 

    yield F2 

    yield F1 

    for i in range ( 3, n+1) :  

        F2, F1 = F1 , F1 + F2  

        yield F1 

 

N = int ( input ( "N  = " ))  

# ʉʪʚʦʨʶʻʤʦ ʦʙ'ʻʢʪ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʶ 

generator = Fib ( N)  

 

for a in generator:  

    print ( a, end=" " )  

ʆʩʢʽʣʴʢʠ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʷ ʥʝ ʙʫʜʫʻ ʦʜʨʘʟʫ ʚʩʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʪʦ ʤʦʞʥʘ 
ʦʧʠʩʫʚʘʪʠ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢ ʟʘʚʛʦʜʥʦ ʚʝʣʠʢʠʭ ʯʣʝʥʽʚ 
ʥʝʦʙʤʝʞʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʝʨʝʧʠʰʝʤʦ ʚʠʱʝʥʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ 
ʥʝʦʙʤʝʞʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ 

def  Fib () :  

    F1 = F2 = 1 

    yield  F2 

    yield  F1 

    while  True :  

        F2, F1 = F1, F1 + F2 

        yield  F1 

 

N = int ( input ( "N  = " ))  

i = 1 

for a in Fib () :  # ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ Fib 

    print ( a, end=" " )  

    if i > = N:  

        break  

    i += 1 

ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʶ ʫ ʮʠʢʣʽ for , ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʚ ʟʘ ʽʪʝʨʘʮʽʶ ʝʣʝʤʝʥʪʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʨʦʪʝ, ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ 
ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʧʦʟʘ ʤʝʞʘʤʠ ʮʠʢʣʫ ʧʦ ʢʦʣʝʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ next , ʷʢʘ ʧʦʚʝʨʪʘʻ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ ʛʝʥʝʨʘʪʦʨ-

ʬʫʥʢʮʽʾ: 

next ( generator )  
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ʪʫʪ generator  ï ʜʝʷʢʠʡ ʦʙôʻʢʪ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ. 

ɿʤʽʥʠʤʦ ʚʠʱʝʥʘʚʝʜʝʥʫ ʧʨʦʛʨʘʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ next . ʆʩʢʽʣʴʢʠ 

ʦʧʠʩ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ ʣʠʰʠʪʴʩʷ ʙʝʟ ʟʤʽʥ, ʪʦ ʫ ʧʨʦʛʨʘʤʽ ʦʧʠʰʝʤʦ ʡʦʛʦ 
ʩʭʝʤʘʪʠʯʥʦ 

def  Fib () :  

    ...  

 

# ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʫ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ 

generator   = Fib ()  

 

N = int ( input ( "N = " ))  

for i in range ( N) :  

    # ɺʠʚʦʜʠʤʦ ʥʘ ʝʢʨʘʥ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ 

    print ( next ( generator ))  

ɼʣʷ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʡ, ʱʦ ʙʫʜʫʶʪʴ ʦʙʤʝʞʝʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ (ʷʢ ʫ 
ʥʘʡʧʝʨʰʦʤʫ ʧʨʠʢʣʘʜʽ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ) ʬʫʥʢʮʽʷ next  ʛʝʥʝʨʫʻ 

ʚʠʢʣʶʯʝʥʥʷ StopIteration , ʷʢʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʦʙʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ 

ʥʝʽʩʥʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʪʦʯʫʚʘʪʠ ʚʠʢʣʠʢ 
ʬʫʥʢʮʽʾ next  ʙʣʦʢʦʤ try éexcept . 

def  Fib ( n) :  

    ...  

 

# ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʫ ʛʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʾ 

generator   = Fib ( 10)  

while True :  

    try :  

        print ( next ( generator ))  

    except StopIteration :  

        break  

ˑ̆̋̏̑́̓̏̑̉ ̠̅̌ ̨̗̔̎̋̊̕ 

˛̘̠̈̎́̆̎̎ 

ʗʢ ʙʫʣʦ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦ, ʬʫʥʢʮʽʾ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʫ ʽʥʰʽ ʬʫʥʢʮʽʾ ʫ ʨʦʣʽ 
ʘʨʛʫʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʡ. ʎʝʡ 
ʬʘʢʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ 
ʜʝʢʦʨʘʪʦʨʘʤʠ. 
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ɼʝʢʦʨʘʪʦʨ ï ʮʝ ʬʫʥʢʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʽʥʠʪʠ ʧʦʚʝʜʽʥʢʫ ʬʫʥʢʮʽʾ (ʦʪʨʠʤʘʥʦʾ 

ʫ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʫ) ʥʝ ʟʤʽʥʶʶʯʠ ʢʦʜʫ ʩʘʤʦʾ ʬʫʥʢʮʽʾ. 

ʗʢ ʧʨʘʚʠʣʦ ʜʝʢʦʨʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʪʠ ʜʦʜʘʪʢʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ ʬʫʥʢʮʽʷʤ. ɺʣʘʩʥʝ ʩʝʥʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʦʨʘʪʦʨʘ ʽ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 
ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠ ʦʜʥʘʢʦʚʫ ʧʦʚʝʜʽʥʢʫ ʨʽʟʥʠʤ ʬʫʥʢʮʽʷʤ. ʅʘʧʨʠʢʣʘʜ, 
ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʢʦʨʘʪʦʨʠ, ʱʦ ʦʙʯʠʩʣʶʶʪʴ ʯʘʩ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ, 
ʧʝʨʝʚʽʨʷʶʪʴ ʢʦʨʝʢʪʥʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ ʬʫʥʢʮʽʡ, ʢʦʥʪʨʦʣʶʶʪʴ ʙʝʟʧʝʢʫ ʜʘʥʠʭ ʧʽʜ 
ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʪʦʱʦ. 
ʑʦʙ ʩʪʚʦʨʠʪʠ ʜʝʢʦʨʘʪʦʨ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʶ, ʷʢʘ ʫ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʫ 

ʙʫʜʝ ʦʪʨʠʤʫʚʘʪʠ ʬʫʥʢʮʽʶ, ʤʦʜʠʬʽʢʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʬʫʥʢʮʽʶ ʫ ʪʽʣʽ ʜʝʢʦʨʘʪʦʨʘ 
ʪʘ ʧʦʚʝʨʥʫʪʠ ʤʦʜʠʬʽʢʦʚʘʥʫ ʬʫʥʢʮʽʶ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʠʡ ʧʨʠʢʣʘʜ 

def  decorator ( function ) :  

 

    # ʉʪʚʦʨʶʻʤʦ ʥʦʚʫ ʬʫʥʢʮʽʶ 

    def  decorated _function () :  

        print ("ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʜʦ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ")  

        function ()  # ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ, ʱʦ ʜʝʢʦʨʫʻʪʴʩʷ 

        print ("ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʧʽʩʣʷ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ")  

 

    # ʇʦʚʝʨʪʘʻʤʦ ʜʝʢʦʨʦʚʘʥʫ ʬʫʥʢʮʽʶ 

    return decorated_function  

ɺʠʥʠʢʘʻ ʟʘʧʠʪʘʥʥʷ: ʷʢ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʪʚʦʨʝʥʠʤ ʜʝʢʦʨʘʪʦʨʦʤ? ɺʠʟʥʘʯʠʤʦ 
ʬʫʥʢʮʽʶ 

def  seyHello () :  

    print ("ʋʩʽʤ ʚʽʪʘʥʥʷ ʚʽʜ ʬʫʥʢʮʽʾ seyHello !" )  

ɿʘʜʝʢʦʨʫʻʤʦ ʾʾ ʟ ʜʦʧʦʤʦʛʦʶ ʜʝʢʦʨʘʪʦʨʘ decorator . ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʟʤʽʥʥʽʡ seyHello  (ʱʦ ʻ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʬʫʥʢʮʽʶ ʫ ʧʘʤôʷʪʽ) ʧʨʠʩʚʦʾʪʠ ʨʝʟʫʣʴʪʘʪ 

ʚʠʢʦʥʘʥʥʷ ʜʝʢʦʨʘʪʦʨʘ decorator  ʥʘʜ ʥʝʶ: 

seyHello  = decorator ( seyHello )  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

seyHello ()  

ʙʫʜʝ 
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ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʜʦ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

ʋʩʽʤ ʚʽʪʘʥʥʷ ʚʽʜ ʬʫʥʢʮʽʾ seyHello !  

ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʧʽʩʣʷ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʢʦʜʫ, ʜʝʢʦʨʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʦʧʠʩʫ, 
ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ @. ʅʘʧʨʠʢʣʘʜ, ʚʠʱʝʥʘʚʝʜʝʥʽ 
ʦʧʠʩ ʬʫʥʢʮʽʾ seyHello  ʪʘ ʾʾ ʜʝʢʦʨʫʚʘʥʥʷ 

def  seyHello () :  

    print ("ʋʩʽʤ ʚʽʪʘʥʥʷ ʚʽʜ ʬʫʥʢʮʽʾ seyHello !" )  

seyHello  = decorator ( seyHello )  

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʨʽʚʥʦʩʠʣʴʥʦʶ ʾʤ ʩʠʥʪʘʢʩʠʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ 

@decorator  

def  seyHello () :  

    print ("ʋʩʽʤ ʚʽʪʘʥʥʷ ʚʽʜ ʬʫʥʢʮʽʾ seyHello !" )  

˔̝́̄́̌̎̉̊ ̏̐̉̒ ̨̅̆̋̏̑́̓̏̑̃ 

ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ ʜʝʢʦʨʘʪʦʨ decorator  ʤʽʛ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʣʠʰʝ 

ʜʦ ʬʫʥʢʮʽʡ, ʟ ʧʦʨʦʞʥʽʤ ʩʧʠʩʢʦʤ ʘʨʛʫʤʝʥʪʽʚ. ɿʘʛʘʣʴʥʠʡ ʰʘʙʣʦʥ ʜʝʢʦʨʘʪʦʨʘ, ʱʦ 
ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʬʫʥʢʮʽʡ ʟ ʙʫʜʴ-ʷʢʦʶ ʢʽʣʴʢʽʩʪʶ ʷʢ ʧʦʟʠʮʽʡʥʠʭ ʪʘʢ ʽ 
ʢʣʶʯʦʚʠʭ ʘʨʛʫʤʝʥʪʽʚ, ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

def decorator ( function ) :  

    # ʉʪʚʦʨʶʻʤʦ ʥʦʚʫ ʬʫʥʢʮʽʶ 

    def decorated_function ( *args , **kwargs ) :  

        # ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʜʦ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

        ...  

        res = function ( * args , ** kwargs )  # ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ 

        # ʂʦʜ, ʱʦ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʧʽʩʣʷ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ 

        ...  

        ret urn res  

    # ʇʦʚʝʨʪʘʻʤʦ ʜʝʢʦʨʦʚʘʥʫ ʬʫʥʢʮʽʶ 

    return decorated_function  

ʇʨʠʢʣʘʜ 8.9. ʆʧʠʰʝʤʦ ʜʝʢʦʨʘʪʦʨ, ʱʦ ʚʠʤʽʨʶʻ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ. 

ɿʘʩʪʦʩʫʻʤʦ ʡʦʛʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʯʘʩʫ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʨʝʢʫʨʩʠʚʥʦʛʦ ʽ ʨʝʢʫʨʩʠʚʥʦʛʦ ʚʘʨʽʘʥʪʽʚ. 

ʈʦʟʚ'ʷʟʦʢ. ʆʧʠʰʝʤʦ ʩʧʦʯʘʪʢʫ ʜʝʢʦʨʘʪʦʨ. ʊʫʪ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʬʫʥʢʮʽʷ clock ()  ʟ ʙʽʙʣʽʦʪʝʢʠ time , ʱʦ ʧʦʚʝʨʪʘʻ ʧʦʪʦʯʥʠʡ ʩʠʩʪʝʤʥʠʡ ʯʘʩ. 
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ɹʫʜʝʤʦ ʟʯʠʪʫʚʘʪʠ ʪʘ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʯʘʩ ʜʦ ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʪʘ 
ʧʽʩʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚʠʚʦʜʠʪʠ ʨʽʟʥʠʮʶ ʥʘ ʝʢʨʘʥ. 

from time import clock # ʧʽʜʢʣʶʯʝʥʥʷ ʬʫʥʢʮʽʾ clock   

def benchmark ( f ) :  

    def _benchmark ( *args , **kw ) :  

        #ʚʠʤʽʨʶʻʤʦ ʯʘʩ ʧʝʨʝʜ ʚʠʢʣʠʢʦʤ ʬʫʥʢʮʽʾ 

        current_time = clock ()  

        rez = f ( * args , ** kw)  #ʚʠʢʣʠʢʘʻʤʦ f 

        #ʦʙʯʠʣʶʻʤʦ ʨʽʟʥʠʮʶ ʫ ʯʘʩʽ 

        dt = clock () -  current_time  

        print ('ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ %1.5f cʝʢ' % dt )  

        return rez  

    return _benchmark  

ʆʧʠʰʝʤʦ ʬʫʥʢʮʽʾ Fib 1( n)  ʜʣʷ ʥʝʨʝʢʫʨʩʠʚʥʦʛʦ ʽ Fib 2( n)  ʜʣʷ 

ʨʝʢʫʨʩʠʚʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʦʙʯʠʩʣʝʥʥʷ n-ʛʦ ʯʠʩʣʘ ʌʽʙʦʥʘʯʯʽ, ʪʘ ʟʘʜʝʢʦʨʫʻʤʦ ʾʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʜʝʢʦʨʘʪʦʨʘ benchmark . ʆʩʢʽʣʴʢʠ ʜʝʢʦʨʘʪʦʨ ʜʽʻ 

ʥʘ ʬʫʥʢʮʽʶ, ʪʦ ʜʣʷ ʨʝʢʫʨʩʠʚʥʦʛʦ ʚʘʨʽʘʥʪʫ ʤʠ ʟʤʫʰʝʥʽ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʧʦʤʽʞʥʫ 
ʬʫʥʢʮʽʶ FibRecursive ( n) , ʷʢʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʨʝʢʫʨʩʽʶ, ʘ ʬʫʥʢʮʽʷ Fib 2 

ʙʫʜʝ ʣʠʰʝ ʚʠʢʣʠʢʘʪʠ ʬʫʥʢʮʽʶ FibRecursive( n) . 

@benchmark  

def Fib1 ( n) :  

    F1 = F2 = 1 

    for i in range ( 2, n + 1) :  

        F2, F1 = F1 , F1 + F2  

    return F1 

 

def FibRecursive ( n) :  

    if n == 0 or n == 1:  

        return 1 

    else :  

        return FibRecursive ( n- 1) + FibRecursive ( n- 2)  

 

@benchmark  

def Fib2 ( n) :  

    return FibRecursive ( n)  

ɺʠʢʣʠʢ ʬʫʥʢʮʽʡ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʪʠʤʝʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʚʠʢʣʠʢʫ 
ʥʝʜʝʢʦʨʦʚʘʥʠʭ ʬʫʥʢʮʽʡ: 
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N = 30 

print ( Fib1 ( N))  

print ( Fib2 ( N))  

ʇʨʦʪʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʜʝ: 

ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ 0.00001 cʝʢ 

1346269  

ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ 0.61396 cʝʢ 

1346269  

ˏ̨̋̌́̅̆̎ ̅̆̋̏̑́̓̏̑̉ 

ɼʦ ʬʫʥʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʢʽʣʴʢʘ ʜʝʢʦʨʘʪʦʨʽʚ ʦʜʥʦʯʘʩʥʦ. ɰʭ 
ʚʢʘʟʫʶʪʴ ʧʝʨʝʜ ʦʧʠʩʦʤ ʬʫʥʢʮʽʾ. ɺʢʘʟʘʥʽ ʜʝʢʦʨʘʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʬʫʥʢʮʽʾ 
ʧʦʩʣʽʜʦʚʥʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʥʘʡʙʣʠʞʯʦʛʦ ʜʦ ʦʧʠʩʫ ʬʫʥʢʮʽʾ ʜʝʢʦʨʘʪʦʨʘ. ʊʦʤʫ ʪʘʢʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʦʨʘʪʦʨʽʚ ʥʘʟʠʚʘʻʪʴʩʷ ʾʭʥʽʤ ʚʢʣʘʜʝʥʥʷʤ. ʆʪʞʝ, ʷʢʱʦ ʤʘʻʤʦ 
ʢʦʜ 

@decorator 1 

@decorator 2 

def  func () :  

    ...  

ʪʦ ʮʝ ʦʟʥʘʯʘʪʠʤʝ, ʱʦ ʜʦ ʬʫʥʢʮʽʾ func  ʩʧʦʯʘʪʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʢʦʨʘʪʦʨ 

decorator 2, ʘ ʚʞʝ ʧʦʪʽʤ ʜʦ ʾʭʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʜʝʢʦʨʘʪʦʨ decorator 1. 

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

8.1. ɼʚʘ ʧʨʦʩʪʠʭ ʯʠʩʣʘ ʥʘʟʠʚʘʶʪʴʩʷ "ʙʣʠʟʥʶʢʘʤʠ", ʷʢʱʦ ʚʦʥʠ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʥʘ 2 (ʥʘʧʨʠʢʣʘʜ, ʯʠʩʣʘ 41 ʪʘ 43). ʉʢʣʘʩʪʠ 

ʧʨʦʛʨʘʤʫ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʨʫʢ ʫʩʽʭ ʧʘʨ "ʙʣʠʟʥʶʢʽʚ" ʽʟ ʚʽʜʨʽʟʢʘ [n,2n], ʜʝ n ï 
ʟʘʜʘʥʝ ʮʽʣʝ ʯʠʩʣʦ, ʷʢʝ ʙʽʣʴʰʝ ʟʘ 2. ʋ ʧʨʦʛʨʘʤʽ ʦʧʠʩʘʪʠ ʬʫʥʢʮʽʶ, ʱʦ ʚʠʟʥʘʯʘʻ 
ʯʠ ʻ ʟʘʜʘʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʧʨʦʩʪʠʤ. 

8.2. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ Î ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ  

ὥȟὥȟȢȢȢὥ. ʇʦʢʘʟʘʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʽ ʻ: 

a) ʧʦʚʥʠʤʠ ʢʚʘʜʨʘʪʘʤʠ; 
b) ʩʪʝʧʝʥʷʤʠ ʧôʷʪʽʨʢʠ; 
c) ʧʨʦʩʪʠʤʠ ʯʠʩʣʘʤʠ. 

ɺʢʘʟʽʚʢʘ. ɺʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ, ʯʠ ʻ ʯʠʩʣʦ ʧʦʚʥʠʤ 

ʢʚʘʜʨʘʪʦʤ, ʩʪʝʧʝʥʝʤ ʧôʷʪʽʨʢʠ, ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ. 

8.3. ɼʘʥʦ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ n. ɼʣʷ ʯʠʩʝʣ ʚʽʜ 1 ʜʦ n  ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʪʘʢʽ, ʷʢʽ 

ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʜʚʦʭ ʧʦʚʥʠʭ ʢʚʘʜʨʘʪʽʚ. ʆʧʠʩʘʪʠ ʬʫʥʢʮʽʶ, ʷʢʘ 
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ʧʝʨʝʚʽʨʷʻ, ʯʠ ʻ ʯʠʩʣʦ ʧʦʚʥʠʤ ʢʚʘʜʨʘʪʦʤ. 
8.4. ʑʘʩʣʠʚʠʤ ʥʘʟʠʚʘʶʪʴ ʪʘʢʝ ʰʝʩʪʠʟʥʘʯʥʝ ʯʠʩʣʦ, ʫ ʷʢʦʛʦ ʩʫʤʘ ʧʝʨʰʠʭ 

ʪʨʴʦʭ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ. ɿʥʘʡʪʠ ʚʩʽ ʱʘʩʣʠʚʽ ʯʠʩʣʘ. ʆʧʠʩʘʪʠ 
ʬʫʥʢʮʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʮʠʬʨ ʪʨʠʟʥʘʯʥʦʛʦ ʯʠʩʣʘ. 

8.5. ɼʘʥʦ ʧʘʨʥʝ ʯʠʩʣʦ Î ς. ʇʝʨʝʚʽʨʠʪʠ ʜʣʷ ʥʴʦʛʦ ʛʽʧʦʪʝʟʫ ɻʦʣʴʜʙʘʭʘ ʧʨʦ 

ʪʝ, ʱʦ ʢʦʞʥʝ ʧʘʨʥʝ ʯʠʩʣʦ Î ς ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʜʚʦʭ ʧʨʦʩʪʠʭ 
ʯʠʩʝʣ. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʶ, ʷʢʘ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʻ ʯʠʩʣʦ ʧʨʦʩʪʠʤ. 

8.6. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʦʙʯʠʩʣʝʥʥʷ ʚʝʣʠʯʠʥʠ 

Ѝὥ Ѝὥ ρ

ρ Ѝσ ὥ
 

ʜʣʷ ʟʘʜʘʥʦʛʦ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ Á π. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʾ ʦʙʯʠʩʣʝʥʥʷ ʢʦʨʝʥʽʚ 

ώ Ѝὼ ʟ̔ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ (ʜʠʚ. ʟʘʜʘʯʘ 3.62). 
8.7. ɺʠʟʥʘʯʠʪʠ ʧʽʜʧʨʦʛʨʘʤʠ ʜʣʷ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭʥʽ ʨʦʟʢʣʘʜʠ ʚ ʨʷʜ ʊʝʡʣʦʨʘ (ʜʠʚ. ʟʘʜʘʯʘ 3.59). 
8.8. ɼʘʥʦ ʢʦʦʨʜʠʥʘʪʠ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ ʡ ʪʦʯʢʠ ʚʩʝʨʝʜʠʥʽ ʡʦʛʦ. ɺʠʢʦ-

ʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʪʨʠʢʫʪʥʠʢʘ ʯʝʨʝʟ ʪʨʠ ʡʦʛʦ ʩʪʦʨʦʥʠ, 
ʚʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʘʥʦʾ ʪʦʯʢʠ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʩʪʦʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ. 
ɺʢʘʟʽʚʢʘ. ɺʨʘʭʫʚʘʪʠ, ʱʦ ʧʣʦʱʘ ʪʨʠʢʫʪʥʠʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʪʘʢʦʞ ʯʝʨʝʟ 

ʦʩʥʦʚʫ ʡ ʚʠʩʦʪʫ. 
8.9. ʆʧʠʩʘʪʠ ʬʫʥʢʮʽʶ, ʱʦ ʦʙʯʠʩʣʶʻ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ 

ʽʥʪʝʛʨʘʣʫ ʚʽʜ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʥʘ ʟʘʜʘʥʦʤʫ ʧʨʦʤʽʞʢʫ. ʅʝʦʙʭʽʜʥʝ ʥʘʙʣʠʞʝʥʝ 
ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʠʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʤʠ ɼʘʨʙʫ. ɿʜʽʡʩʥʠʪʠ ʚʠʢʣʠʢ ʦʧʠʩʘʥʦʾ 
ʬʫʥʢʮʽʾ ʜʣʷ: 

a) ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ ʟ ʤʦʜʫʣʷ math; 
b) ʜʣʷ ʬʫʥʢʮʽʡ ʧʦʙʫʜʦʚʘʥʠʭ ʫ ʧʨʠʢʣʘʜʽ 8.7; 
c) ʜʣʷ ʬʫʥʢʮʽʡ-ʧʦʣʽʥʦʤʽʚ, ʟʘʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʡ. 
8.10. ʇʦʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʫ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʚʽʜʨʽʟʢʫ [a, b]. 

ʆʧʠʩʘʪʠ ʬʫʥʢʮʽʾ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚʝʢʪʦʨʘ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪ, ʘ 
ʪʘʢʦʞ ʣʷʤʙʜʘ-ʬʫʥʢʮʽʶ, ʱʦ ʧʝʨʝʚʽʨʷʻ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʯʠʩʣʘ ʚʽʜʨʽʟʢʫ. 

8.11. ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʽ ʧʽʜʧʨʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ: 
a) ʫ ʜʚʽʡʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ;  
b) ʫ ʚ̔ʩ̔ʤʢʦʚ̔ʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ: 
c) ʫ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ʟ ʦʩʥʦʚʦʶ ὦ ς. 
8.12. ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʦʙʯʠʩʣʝʥʥʷ ˚˞ ὲˑȟά  ʥʘʪʫʨʘʣʴʥʠʭ 

ʯʠʩʝʣ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ˚˞ ὲˑȟά ˚˞ άˑȟὶ, ʜʝ ὶ ï 
ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ ὲ ʥʘ ά. 

8.13. ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʦʙʯʠʩʣʝʥʥʷ ʩʪʝʧʝʥʷ ʜʽʡʩʥʦʛʦ ʯʠʩʣʘ ʟ 
ʮʽʣʠʤ ʧʦʢʘʟʥʠʢʦʤ ὼ , ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 

ὼ

  ρȟ                  ὲ πȟ
ρ

ὼȿȿ
ȟ               ὲ πȟ

ὼẗὼ ȟ        ὲ πȢ
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8.14. ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʧʝʨʰʽ ὲ ʨʷʜʢʽʚ ʪʨʠʢʫʪʥʠʢʘ ʇʘʩʢʘʣʷ. ʈʝʘʣʽʟʫʚʘʪʠ 
ʨʝʢʫʨʩʠʚʥʠʡ ʽ ʥʝʨʝʢʫʨʩʠʚʥʠʡ ʚʘʨʽʘʥʪʠ. 

8.15. ɼʣʷ ʧʝʨʰʠʭ ὲ ʯʠʩʝʣ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ Ὂ ʧʝʨʝʢʦʥʘʪʠʩʷ 

ʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʬʦʨʤʫʣʠ:  

Ὂ ὅ

Ⱦ

ȟ 

ʜʝ ὅ  ï ʙʽʥʦʤʽʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ. 
8.16. ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʽ ʬʫʥʢʮʽʾ: 
a) ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʠ ʮʠʬʨ;  b) ʢʽʣʴʢʦʩʪʽ ʮʠʬʨ; 
c) ʤʘʢʩʠʤʘʣʴʥʦʾ ʮʠʬʨʠ;   d) ʤʽʥʽʤʘʣʴʥʦʾ ʮʠʬʨʠ; 
e) ʧʝʨʝʚʽʨʢʠ ʚʭʦʜʞʝʥʥʷ ʟʘʜʘʥʦʾ ʮʠʬʨʠ ʜʦ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ. 
8.17. ɼʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʱʦ ʟʘʚʝʨʰʫʻʪʴʩʷ ʯʠʩʣʦʤ 0 

(ʚʚʘʞʘʪʠ, ʱʦ 0 ʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʝ ʚʭʦʜʠʪʴ). ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʽ ʬʫʥʢʮʽʾ ʜʣʷ 
ʟʥʘʭʦʜʞʝʥʥʷ: 

a) ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʝʨʝʜ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
b) ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʝʨʝʜ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
c) ʩʫʤʠ ʚʩʽʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
d) ʩʫʤʠ ʜʦʜʘʪʥʠʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
e) ʩʫʤʠ ʚʽʜ'ʻʤʥʠʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
f) ʥʘʡʙʽʣʴʰʦʛʦ ʩʝʨʝʜ ʜʦʜʘʪʥʠʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 
g) ʥʘʡʤʝʥʰʦʛʦ ʟʘ ʤʦʜʫʣʝʤ ʩʝʨʝʜ ʚʽʜ'ʻʤʥʠʭ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
8.18. ɼʘʥʦ ʧʝʨʰʠʡ ʯʣʝʥ ʽ ʨʽʟʥʠʮ ʁ ʘʨʠʬʤʝʪʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ. ɺʠʟʥʘʯʠʪʠ 

ʨʝʢʫʨʩʠʚʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ: 
a) ὲ -ʛʦ ʯʣʝʥʘ ʘʨʠʬʤʝʪʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ; 
b) ʩʫʤʠ ὲ ʯʣʝʥʽʚ ʘʨʠʬʤʝʪʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ. 

8.19. ɼʘʥʦ ʧʝʨʰʠʡ ʯʣʝʥ ʽ ʟʥʘʤʝʥʥʠʢ ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ. ɺʠʟʥʘʯʠʪʠ 
ʨʝʢʫʨʩʠʚʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ: 

a) ὲ-ʛʦ ʯʣʝʥʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ; 

b) ʩʫʤʠ ὲ ʯʣʝʥʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ. 

8.20. ɿʘʜʘʥʽ ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ὥȟὧȟά. ʆʧʠʩʘʪʠ ʨʝʢʫʨʩʠʚʥʫ ʬʫʥʢʮʽʶ ʟʘ 

ʧʨʘʚʠʣʦʤ 

Ὢά
άȟπ ά ωȟ
Ὣά ẗὪά ρ Ὣά άȢ

 

ʜʝ Ὣά  ï ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ ὥϽά ρπ ʥʘ ρπ. 
8.21. ɺʠʟʥʘʯʠʪʠ ʨʝʢʫʨʩʠʚʥʽ ʬʫʥʢʮʽʾ: 
a) ʧʝʨʝʚʽʨʢʠ ʟʘʜʘʥʦʛʦ ʨʷʜʢʘ ʥʘ ʩʠʤʝʪʨʠʯʥʽʩʪʴ; 
b) ʧʦʙʫʜʦʚʠ ʨʷʜʢʘ, ʽʥʚʝʨʪʦʚʘʥʦʛʦ ʚʽʜʥʦʩʥʦ ʜʦ ʟʘʜʘʥʦʛʦ; 
c) ʟʘʤʽʥʠ ʫ ʚʠʭʽʜʥʦʤʫ ʨʷʜʢʫ ʚʩʽʭ ʚʭʦʜʞʝʥʴ ʜʘʥʦʛʦ ʩʠʤʚʦʣʘ ʜʘʥʠʤ ʨʷʜʢʦʤ; 
d) ʧʝʨʝʚʽʨʢʠ, ʯʠ ʻ ʦʜʠʥ ʨʷʜʦʢ ʧʦʯʘʪʢʦʤ ʽʥʰʦʛʦ; 
e) ʧʝʨʝʚʽʨʢʠ ʥʘ ʚʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʨʷʜʢʘ ʚ ʽʥʰʠʡ. 
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8.22. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʜʦʜʘʚʘʥʥʷ "ʫ ʩʪʦʚʧʯʠʢ" ʜʚʦʭ ʯʠʩʝʣ, ʟʘʧʠʩʘʥʠʭ ʫ 
ʚʠʛʣʷʜʽ ʨʷʜʢʽʚ, ʱʦ ʻ ʧʦʟʠʮʽʡʥʠʤʠ ʟʘʧʠʩʘʤʠ ʮʠʭ ʯʠʩʝʣ ʫ ʜʝʩʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ 
ʯʠʩʣʝʥʥʷ. ʋ ʧʨʦʛʨʘʤʽ ʦʧʠʩʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ ʧʽʜʧʨʦʛʨʘʤʠ: 

a) GetDigit ( c)  ï ʧʦʚʝʨʪʘʻ ʮʠʬʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʤʚʦʣʫ c, ʽ -1, ʷʢʱʦ c 

ʥʝ ̒ ʩʠʤʚʦʣʦʤ-ʮʠʬʨʦʶ; 
b) GetSymbol ( d)  ï ʧʦʚʝʨʪʘʻ ʩʠʤʚʦʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʠʬʨʽ d; 

c) AddDigit ( n1,  n2,  p, n)  ï ʧʽʜʧʨʦʛʨʘʤʘ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʮʠʬʨ n1, n2 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʥʝʩʝʥʥʷ p ʪʘ ʦʪʨʠʤʘʥʥʷʤ ʦʩʪʘʥʥʴʦʾ ʮʠʬʨʠ 

ʨʝʟʫʣʴʪʘʪʫ ʚ n; 

d) AddColumn ( S,  S1,  S2)  ï ʧʽʜʧʨʦʛʨʘʤʘ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʨʷʜʢʽʚ S1 ʪʘ 

S2 ʫ ʩʪʦʚʧʯʠʢ ʽʟ ʟʘʧʠʩʦʤ ʨʝʟʫʣʴʪʘʪʫ ʚ ʨʷʜʢʫ S. 

8.23. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʤʥʦʞʝʥʥʷ "ʫ ʩʪʦʚʧʯʠʢ" ʜʚʦʭ ʯʠʩʝʣ, ʟʘʧʠʩʘʥʠʭ ʫ 
ʚʠʛʣʷʜʽ ʨʷʜʢʽʚ, ʱʦ ʻ ʧʦʟʠʮʽʡʥʠʤʠ ʟʘʧʠʩʘʤʠ ʮʠʭ ʯʠʩʝʣ ʫ ʜʝʩʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ 
ʯʠʩʣʝʥʥʷ. ʋ ʧʨʦʛʨʘʤʽ ʦʧʠʩʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʽʜʧʨʦʛʨʘʤʠ: 

a) GetDigit ( c) ï ʧʦʚʝʨʪʘʻ ʮʠʬʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʠʤʚʦʣʫ c, ʽ -1, ʷʢʱʦ c 

ʥʝ ̒ ʩʠʤʚʦʣʦʤ-ʮʠʬʨʦʶ; 
b) GetSymbol ( d)  ï ʧʦʚʝʨʪʘʻ ʩʠʤʚʦʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʠʬʨʽ d; 

c) MulDigit ( n1,  n2,  p,  n)  ï ʤʥʦʞʝʥʥʷ ʜʚʦʭ ʮʠʬʨ n1, n2 ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʥʝʩʝʥʥʷ p ʪʘ ʦʪʨʠʤʘʥʥʷʤ ʦʩʪʘʥʥʴʦʾ ʮʠʬʨʠ 

ʨʝʟʫʣʴʪʘʪʫ ʚ n; 

d) MulStrChar ( S,  c)  ï ʧʽʜʧʨʦʛʨʘʤʘ ʤʥʦʞʝʥʥʷ ʨʷʜʢʘ S ʥʘ ʩʠʤʚʦʣ c ; 

e) AddStr ( S,  S1,  S2,  n)  ï ʧʽʜʧʨʦʛʨʘʤʘ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʨʷʜʢʽʚ S1 ʽ S2 ʫ 

ʩʪʦʚʧʯʠʢ ʟʽ "ʟʩʫʚʦʤ" ʜʨʫʛʦʛʦ ʨʷʜʢʘ ʥʘ n ʧʦʟʠʮʽʡ ʣʽʚʦʨʫʯ ʽʟ ʟʘʧʠʩʦʤ 

ʨʝʟʫʣʴʪʘʪʫ ʚ ʟʤʽʥʥʽʡ S. 

8.24. ɼʘʥʠʡ ʥʘʙʽʨ ʩʠʤʚʦʣʽʚ ʽ ʩʣʦʚʥʠʢ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʩʣʽʚ. ʇʦʙʫʜʫʚʘʪʠ ʚʩʽ 
ʤʦʞʣʠʚʽ ʩʣʦʚʘ ʟ ʮʴʦʛʦ ʥʘʙʦʨʫ. 

8.25. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.39 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

8.26. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.44 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʯʣʝʥʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʌʽʙʦʥʘʯʯʽ ʪʘ ʬʫʥʢʮʽʶ, ʱʦ ʚʠʟʥʘʯʘʻ 
ʯʠ ʻ ʯʠʩʣʦ ʧʨʦʩʪʠʤ. 

8.27. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.47 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

8.28. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ 3.62 ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ. 

 
8.29. ɼʝʢʦʨʘʪʦʨ, ʱʦ ʤʦʜʠʬʽʢʫʻ ʬʫʥʢʮʽʶ, ʱʦ ʾʾ ʟʥʘʯʝʥʥʷ ʧʦʪʨʘʧʣʷʻ ʫ 

ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ.  
ɼʝʢʦʨʘʪʦʨ, ʱʦ ʧʝʨʝʚʽʨʷʻ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʡ. 
ɼʝʢʦʨʘʪʦʨ, ʱʦ ʤʦʜʠʬʽʢʫʻ ʜʽʡʩʥʽ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʡ ʮʽʣʠʤʠ 

TODO: ɼʦʜʘʪʠ ʟʘʜʘʯʽ ʥʘ ʨʝʢʫʨʩʽʶ, ʛʝʥʝʨʘʪʦʨʠ ʪʘ ʜʝʢʦʨʘʪʦʨʠ. 
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ˡ́̊̌  ̉

ʌʘʡʣ (ʘʥʛʣ. file ï ʧʘʧʢʘ) ï ʮʝ ʽʤʝʥʦʚʘʥʠʡ ʙʣʦʢ ʽʥʬʦʨʤʘʮʽʾ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʙʘʡʪʽʚ), ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʌʘʡʣ ʻ ʥʘʡʤʝʥʰʦʶ ʦʜʠʥʠʮʝʶ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʥʦʩʽʾ. ʌʘʡʣ ʤʘʻ 
ʪʘʢʽ ʦʟʥʘʢʠ: 

Å ʬʽʢʩʦʚʘʥʝ ʽʤ'ʷ (ʥʘʟʚʘ ʬʘʡʣʘ) ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 
ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʘʡʣ; 

Å ʧʝʚʥʝ ʣʦʛʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 
ʤʽʩʪʠʪʴʩʷ ʫ ʬʘʡʣʽ) ʽ ʚʽʜʧʦʚʽʜʥʽ ʡʦʤʫ ʦʧʝʨʘʮʽʾ ʯʠʪʘʥʥʷ/ʟʘʧʠʩʫ; 

Å ʨʦʟʤʽʨ ʬʘʡʣʘ (ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʴʦʤʫ 
ʤʽʩʪʠʪʴʩʷ). 

ʈʦʙʦʪʫ ʟ ʬʘʡʣʘʤʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʪʘʧʠ: 
Å ɺʽʜʢʨʠʪʪʷ ʬʘʡʣʫ; 
Å ʈʦʙʦʪʘ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʬʘʡʣʫ (ʯʠʪʘʥʥʷ/ʟʘʧʠʩ); 
Å ɿʘʢʨʠʪʪʷ ʬʘʡʣʫ. 
ʇʨʠ ʨʦʙʦʪʽ ʟ ʬʘʡʣʘʤʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʜʚʽʡʢʦʚʽ (ʘʙʦ ʙʽʥʘʨʥʽ) ʽ ʪʝʢʩʪʦʚʽ 

ʬʘʡʣʠ. ɼʚʽʡʢʦʚʽ ʬʘʡʣʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʘʡʪʽʚ. ʇʨʠ ʮʴʦʤʫ 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʘ ʟ ʜʘʥʠʤʠ ʧʦʚʥʽʩʪʶ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 
ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʝʡ ʬʘʡʣ. ʊʝʢʩʪʦʚʽ ʬʘʡʣʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʷʢ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʷʜʢʽʚ (ʩʠʤʚʦʣʽʚ), ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʬʘʡʣʽ. ʇʨʠ ʮʴʦʤʫ ʬʽʟʠʯʥʠʡ 
ʨʷʜʦʢ ʫ ʬʘʡʣʽ ʚʽʜʧʦʚʽʜʘʻ ʨʷʜʢʦʚʦʤʫ ʣʽʪʝʨʘʣʫ ʫ ʧʨʦʛʨʘʤʽ. ʉʪʚʦʨʶʚʘʪʠ, 
ʟʤʽʥʶʚʘʪʠ ʪʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʜʚʽʡʢʦʚʽ ʬʘʡʣʠ ʤʦʞʥʘ ʷʢ ʧʨʘʚʠʣʦ ʣʠʰʝ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. ɿ ʪʝʢʩʪʦʚʠʤʠ ʬʘʡʣʘʤʠ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ. 

ˏ̨̠̅̋̑̉̓̓ ́̊̌̔̕ 

ɺʽʜʢʨʠʪʪʷ ʬʘʡʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʩʪʨʫʢʮʽʻʶ  

f = open ( file_name , mode)  

ʜʝ f  ï ʽʤ'ʷ ʬʘʡʣʦʚʦʾ ʟʤʽʥʥʦʾ, file_name  ï ʽʤ'ʷ ʬʘʡʣʘ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ, mode 

ï ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʤ ï ʮʝ ʨʷʜʢʦʚʠʡ ʣʽʪʝʨʘʣ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ. 
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ʊʘʙʣʠʮʷ 9.1. ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʤ 

ʈʝʞʠʤ ʆʧʠʩ 

"r"  ɺʽʜʢʨʠʪʪʷ ʜʣʷ ʯʠʪʘʥʥʷ. ʗʢʱʦ ʬʘʡʣʘ ʟ ʪʘʢʠʤ ʽʤ'ʷʤ ʥʝ ʽʩʥʫʻ, ʪʦ 
ʽʥʩʪʨʫʢʮʽʷ ʧʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ (ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ). 

"w"  ɺʽʜʢʨʠʪʪʷ ʜʣʷ ʟʘʧʠʩʫ. ʗʢʱʦ ʬʘʡʣ ʟ ʪʘʢʠʤ ʽʤ'ʷʤ ʚʞʝ ʽʩʥʫʻ, ʪʦ ʮʝʡ 
ʬʘʡʣ ʙʫʜʝ ʧʝʨʝʟʘʧʠʩʘʥʠʡ ʥʦʚʠʤ. 

"x"  ɺʽʜʢʨʠʪʪʷ ʜʣʷ ʟʘʧʠʩʫ. ʗʢʱʦ ʬʘʡʣ ʟ ʪʘʢʠʤ ʽʤ'ʷʤ ʚʞʝ ʽʩʥʫʻ, ʪʦ 
ʽʥʩʪʨʫʢʮʽʷ ʧʦʨʦʜʞʫʻ ʧʦʤʠʣʢʫ. 

"a"  ɺʽʜʢʨʠʪʪʷ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʜʘʥʠʭ ʫ ʢʽʥʝʮʴ ʬʘʡʣʫ. 
"+"  ɺʽʜʢʨʠʪʪʷ ʥʘ ʯʠʪʘʥʥʷ ʪʘ ʟʘʧʠʩ. 

"b"  ɺʽʜʢʨʠʪʪʷ ʫ ʜʚʽʡʢʦʚʦʤʫ ʨʝʞʠʤʽ 
"t"  ɺʽʜʢʨʠʪʪʷ ʫ ʪʝʢʩʪʦʚʦʤʫ ʨʝʞʠʤʽ (ʪʠʧʦʚʝ ʟʥʘʯʝʥʥʷ). 

 
ɿʥʘʯʝʥʥʷ ʨʝʞʠʤʫ mode ʦʪʨʠʤʫʻʪʴʩʷ ʦʙ'ʻʜʥʘʥʥʷʤ ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ. 

ʅʘʧʨʠʢʣʘʜ, " rb "  ï ʚʽʜʢʨʠʪʪʷ ʽʩʥʫʶʯʦʛʦ ʜʚʽʡʢʦʚʦʛʦ ʬʘʡʣʫ ʜʣʷ ʯʠʪʘʥʥʷ. " r "  ʽ 

" t "  ï ʮʝ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ, ʾʭ ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʝʞʠʤʫ mode. 

ʊʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ mode ï ʮʝ  " rt " . 

ɯʥʩʪʨʫʢʮʽʷ open  ʦʪʦʪʦʞʥʶʻ ʚʤʽʩʪ ʬʘʡʣʘ file _name ʟʽ ʟʤʽʥʥʦʶ f . 

ʇʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʟ ʬʘʡʣʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ ʮʶ ʟʤʽʥʥʫ. ʂʨʽʤ ʮʴʦʛʦ 

ʽʥʩʪʨʫʢʮʽʷ open  ʙʣʦʢʫʻ ʬʘʡʣ ʜʣʷ ʟʤʽʥ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ. 

˔̠́̋̑̉̓̓ ́̊̌̔̕ 

ʗʢ ʙʫʣʦ ʩʢʘʟʘʥʦ ʚʠʱʝ, ʨʦʙʦʪʘ ʟ ʬʘʡʣʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʬʘʡʣʦʚʫ 
ʟʤʽʥʥʫ, ʱʦ ʟʙʝʨʽʛʘʻ ʩʚʦʾ ʜʘʥʽ ʫ ʦʧʝʨʘʪʠʚʥʽʡ ʧʘʤ'ʷʪʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ 
ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʤ ʥʘ ʥʦʩʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʬʘʡʣ ʥʝʦʙʭʽʜʥʦ ʟʘʢʨʠʪʠ. ʂʨʽʤ 
ʮʴʦʛʦ ʦʧʝʨʘʮʽʷ ʟʘʢʨʠʪʪʷ ʬʘʡʣʫ ʧʦʚʽʜʦʤʣʷʻ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ ʬʘʡʣ 
ʨʦʟʙʣʦʢʦʚʘʥʠʡ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ (ʜʣʷ ʟʤʽʥʠ) ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʢʨʠʪʠ ʬʘʡʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʢʮʽʷ 

f . close ()  

ʜʝ f  ï ʽʤ'ʷ ʬʘʡʣʦʚʦʾ ʟʤʽʥʥʦʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʬʘʡʣʦʤ. 

˛̨̗̩̐̆̑́ ̈ ́̊̌́̍̉̕ 

ʆʧʝʨʘʮʽʷ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʫ ʧʦʨʦʜʞʫʻ ʩʧʝʮʽʘʣʴʥʠʡ ʦʙ'ʻʢʪ (ʱʦ ʥʘʣʝʞʠʪʴ 
ʬʘʡʣʦʚʽʡ ʟʤʽʥʥʽʡ), ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʨʢʝʨʦʤ. ʄʘʨʢʝʨ ʚʢʘʟʫʻ ʥʘ ʧʦʪʦʯʥʫ 

ʧʦʟʠʮʽʶ ʫ ʬʘʡʣʽ, ʪʦʙʪʦ ʤʽʩʮʝ ʟ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʠʪʘʥʥʷ ʯʠ ʟʘʧʠʩ ʜʘʥʠʭ. 
ʇʽʜ ʯʘʩ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʫ ʫ ʨʝʞʠʤʽ " a"  (ʜʦʜʘʚʘʥʥʷ) ʤʘʨʢʝʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʫ ʧʦʟʠʮʽʶ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʟʘʧʠʩʫ. ɼʣʷ ʽʥʰʠʭ ʨʝʞʠʤʽʚ ʤʘʨʢʝʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
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ʥʘ ʥʘʡʧʝʨʰʠʡ ʟʘʧʠʩ. ɹʫʜʴ-ʷʢʘ ʦʧʝʨʘʮʽʷ ʯʠʪʘʥʥʷ/ʟʘʧʠʩʫ ʟʤʽʥʶʻ ʧʦʪʦʯʥʫ 
ʧʦʟʠʮʽʶ ʤʘʨʢʝʨʘ. 
ʅʝʭʘʡ f  ï ʬʘʡʣʦʚʘ ʟʤʽʥʥʘ, ʷʢʘ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʬʘʡʣʦʤ ʚʽʜʢʨʠʪʠʤ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʝʞʠʤʽ. ʊʦʜʽ 

ʊʘʙʣʠʮʷ 9.2. ʆʧʝʨʘʮʽʾ ʟ ʬʘʡʣʘʤʠ 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

f.read()  ʇʦʚʝʨʪʘʻ ʚʝʩʴ ʚʤʽʩʪ ʬʘʡʣʘ. 

f.read(n)  
ʏʠʪʘʻ n ʙʘʡʪʽʚ ʟ ʧʦʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʤʘʨʢʝʨʘ. 

f.readline()  
ʏʠʪʘʻ ʪʘ ʧʦʚʝʨʪʘʻ ʧʦʪʦʯʥʠʡ ʨʷʜʦʢ ʟ 
ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ. 

f.readlines()  
ʇʦʚʝʨʪʘʻ ʩʧʠʩʦʢ ʚʩʽʭ ʨʷʜʢʽʚ ʪʝʢʩʪʦʚʦʛʦ 
ʬʘʡʣʫ. 

f.write(s)  ɿʘʧʠʩʫʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ s  ʫ ʬʘʡʣ. 

print(s, file = f)  ɿʘʧʠʩʫʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ s  ʫ ʬʘʡʣ. 

f.writelines(lineslist)  
ɿʘʧʠʩʫʻ ʩʧʠʩʦʢ ʨʷʜʢʽʚ lineslist  ʫ 

ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ. 

f.tell()  
ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʾ ʧʦʟʠʮʽʾ 
ʤʘʨʢʝʨʘ ʫ ʬʘʡʣʽ. 

f.seek(n)  ɺʩʪʘʥʦʚʣʶʻ ʤʘʨʢʝʨ ʫ ʧʦʟʠʮʽʶ n ʫ ʬʘʡʣʽ. 

˟̨̆̋̒̓̏̃ ́̊̌̉̕ 

ʌʘʡʣʦʚʘ ʟʤʽʥʥʘ ʜʣʷ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ ï ʮʝ ʢʦʣʝʢʮʽʷ ʡʦʛʦ ʨʷʜʢʽʚ. ʆʪʞʝ, 
ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʤʦʞʥʘ ʧʨʦʭʦʜʠʪʠ ʧʦ ʨʷʜʢʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʢʣ for . 

ʅʝʭʘʡ f  ï ʬʘʡʣʦʚʘ ʟʤʽʥʥʘ ʚʽʜʢʨʠʪʦʛʦ ʜʣʷ ʯʠʪʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ. ʊʦʜʽ 

ʽʥʩʪʨʫʢʮʽʷ 

for line in f:  

    process_iteration  

ʚʠʢʦʥʫʻ process_ite ration  ʜʣʷ ʚʩʽʭ ʨʷʜʢʽʚ ʬʘʡʣʫ f . 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʨʦʙʦʪʫ ʟ ʪʝʢʩʪʦʚʠʤʠ 
ʬʘʡʣʘʤʠ. 

ʇʨʠʢʣʘʜ 9.1. ʋ ʪʝʢʩʪʦʚʦʤʫ ʬʘʡʣ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʯʠʩʝʣ, ʢʦʞʥʝ ʟ ʷʢʠʭ 

ʟʘʧʠʩʘʥʦ ʟ ʥʦʚʦʛʦ ʨʷʜʢʘ. ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ cʫʤʫ ʮʠʭ ʯʠʩʝʣ. 

ʈʦʟʚ'ʷʟʦʢ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʫ ʧʨʦʛʨʘʤʽ ʧʦʪʨʽʙʥʦ ʚʽʜʢʨʠʪʠ ʬʘʡʣ ʫ 
ʪʝʢʩʪʦʚʦʤʫ ʨʝʞʠʤʽ ʜʣʷ ʯʠʪʘʥʥʷ ʽ ʧʨʦʡʪʠ ʧʦ ʡʦʛʦ ʢʦʣʝʢʮʽʾ ʨʷʜʢʽʚ. 
ʆʪʞʝ ʧʨʦʛʨʘʤʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 
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f _name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ")  

f  = open ( f _name) # ɺʽʜʢʨʠʚʘʻʤʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʜʣʷ ʯʠʪʘʥʥʷ 

suma = 0 

for  line  in  f :          # ʇʨʦʙʽʛʘʻʤʦ ʬʘʡʣ f  ʧʦ ʨʷʜʢʘʭ 

    suma += float ( line ) # ʇʝʨʝʪʚʦʨʶʻʤʦ line  ʫ ʜʽʡʩʥʝ ʯʠʩʣʦ 

print ("ʉʫʤʘ ʯʠʩʝʣ ʟʘʧʠʩʘʥʘ ʫ ʬʘʡʣʽ = {}". format ( suma))  

f . close ()               # ʅʝ ʟʘʙʫʚʘʻʤʦ ʟʘʢʨʠʚʘʪʠ ʬʘʡʣ! 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʠʤʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʟ ʽʤʝʥʝʤ 
123. txt  ʷʢʠʡ ʨʦʟʤʽʩʪʠʤʦ ʫ ʪʽʡ ʞʝ ʧʘʧʮʽ, ʱʦ ʽ ʬʘʡʣ ʟ ʧʨʦʛʨʘʤʦʶ. ɿʘʧʦʚʥʠʤʦ 

ʮʝʡ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʜʝʷʢʠʤʠ ʯʠʩʣʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʤ ʯʠʥʦʤ: 

1 

3 

12 

5 

34 

ɿʘʧʫʩʪʠʤʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʅʘ ʟʘʧʠʪ ʚʚʝʜʝʤʦ ʽʤôʷ ʚʠʱʝʩʪʚʦʨʝʥʦʛʦ ʬʘʡʣʫ. 
ʊʦʜʽ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʛʨʘʤʫ ʙʫʜʝ 

ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ 123.txt  

ʉʫʤʘ ʯʠʩʝʣ ʟʘʧʠʩʘʥʘ ʫ ʬʘʡʣʽ = 55.0 

ɺʠʱʝ, ʫ ʧʘʨʘʛʨʘʬʽ çʆʙʨʦʙʢʘ ʚʠʢʣʶʯʝʥʴè ʙʫʣʦ ʨʦʟʢʘʟʘʥʦ ʧʨʦ ʤʝʥʝʜʞʝʨ 
ʢʦʥʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠ, ʮʝ ʦʜʠʥ ʟ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʢʩʪʫ 
ʻ ʙʽʣʴʰ ʥʽʞ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. ɿʤʽʥʠʤʦ ʚʠʱʝʥʘʚʝʜʝʥʠʡ ʢʦʜ ʧʨʦʛʨʘʤʠ 
ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʡʦʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʥʝʜʞʝʨʫ ʢʦʥʪʝʢʩʪʫ 

f _name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ")  

suma = 0 

 

with  open ( f _name) as  f :     # ɺʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ ʜʣʷ ʯʠʪʘʥʥʷ ʟʘ 

                            # ʜʦʧʦʤʦʛʦʶ ʤʝʥʝʜʞʝʨʫ ʢʦʥʪʝʢʩʪʫ 

    for  line  in  f :          # ʇʨʦʙʽʛʘʻʤʦ ʬʘʡʣ f  ʧʦ ʨʷʜʢʘʭ 

        suma += float ( line ) # ʇʽʜʨʘʭʦʚʫʻʤʦ ʩʫʤʫ  

# ʟʘʢʨʠʪʪʷ ʬʘʡʣʫ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʘʚʪʦʤʘʪʠʯʥʦ, 

# ʱʦʡʥʦ ʚʽʜʙʫʜʝʪʴʩ ʚʠʭʽʜ ʟ ʢʦʥʪʝʩʪʫ 

 

print ("ʉʫʤʘ ʯʠʩʝʣ ʟʘʧʠʩʘʥʘ ʫ ʬʘʡʣʽ = {}". format ( suma))  

ʇʨʠʢʣʘʜ 9.2. ɿʛʝʥʝʨʫʚʘʪʠ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʯʠʩʝʣ ʌʽʙʦʥʘʯʯʽ, ʱʦ ʦʙʤʝʞʝʥʘ ʟʘʜʘʥʠʤ ʯʠʩʣʦʤ. 
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ʈʦʟʚ'ʷʟʦʢ. 

N = int ( input ("ɿʘʜʘʡʪʝ N " ))  

f _name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ʜʣʷ ʟʘʧʠʩʫ ")  

f  = open ( f _name, " w" )  # ʉʪʚʦʨʶʻʤʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʜʣʷ ʟʘʧʠʩʫ 

F1 = F2 = 1 

print ( F2, file =f )      # ɿʘʧʠʩʫʻʤʦ F2 ʫ ʬʘʡʣ f  

while  F1 <= N:  

    F1, F2 = F1 + F2, F1 

    print ( F2, file =f )  # ɿʘʧʠʩʫʻʤʦ F2 ʫ ʬʘʡʣ f  

f . close ()  # ʑʦʙ ʟʙʝʨʝʛʪʠ ʟʤʽʥʠ ʫ ʬʘʡʣʽ 

           # ʥʝ ʟʘʙʫʜʴʤʦ ʟʘʢʨʠʪʠ ʬʘʡʣ! 

ʇʨʠʢʣʘʜ 9.3. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʣʽʚ. ʂʨʽʤ 

ʮʴʦʛʦ ʟʘʜʘʥʦ ʧʘʨʫ ʩʣʽʚ w1 ʪʘ w2. ɿʘʤʽʥʠʪʠ ʫ ʬʘʡʣʽ ʫʩʽ ʚʭʦʜʞʝʥʥʷ ʩʣʦʚʘ w1, 

ʩʣʦʚʦʤ w2. 

ʈʦʟʚ'ʷʟʦʢ. ʆʙʨʦʙʢʫ ʬʘʡʣʫ ʟʜʽʡʩʥʠʤʦ ʫ ʢʽʣʴʢʘ ʢʨʦʢʠ. ʉʧʦʯʘʪʢʫ ʚʽʜʢʨʠʻʤʦ 
ʬʘʡʣ ʪʘ ʟʯʠʪʘʻʤʦ ʟ ʥʴʦʛʦ ʜʘʥʽ ʫ ʩʧʠʩʦʢ ʨʷʜʢʽʚ (ʧʽʩʣʷ ʯʦʛʦ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʢʨʠʻʤʦ 
ʬʘʡʣ). ɼʘʣʽ, ʫ ʦʪʨʠʤʘʥʦʤʫ ʩʧʠʩʢʫ ʨʷʜʢʽʚ ʟʜʽʡʩʥʠʤʦ ʟʘʤʽʥʫ ʚʩʽʭ ʚʭʦʜʞʝʥʴ ʩʣʦʚʘ 
w1 ʩʣʦʚʦʤ w2. ɯ ʥʘʨʝʰʪʽ, ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʢʨʦʮʽ ʧʝʨʝʟʘʧʠʰʝʤʦ ʧʦʯʘʪʢʦʚʠʡ ʬʘʡʣ 

ʦʥʦʚʣʝʥʠʤʠ ʜʘʥʠʤʠ. 

f _name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ")  

w1 = input ("ɿʘʜʘʡʪʝ w1 " )  

w2 = input ("ɿʘʜʘʡʪʝ w2 " )  

 

f  = open ( f _name) # ɺʽʜʢʨʠʚʘʻʤʦ ʪʝʢʩʪʦʚʠʡ ʜʣʷ ʯʠʪʘʥʥʷ 

f _lines  = f . readlines ()  # ɿʯʠʪʫʻʤʦ ʨʷʜʢʠ ʬʘʡʣa f  ʫ f _lines  

f . close ()       # ɿʘʢʨʠʚʘʻʤʦ ʬʘʡʣ, ʱʦʙ ʧʝʨʝʟʘʧʠʩʘʪʠ ʡʦʛʦ 

 

f  = open ( f _name, " w" ) # ʇʝʨʝʟʘʧʠʩʫʻʤʦ ʬʘʡʣ 

for  s in  f _lines :     # ʇʨʦʙʽʛʘʻʤʦ ʩʧʠʩʦʢ ʫʩʽʭ ʨʷʜʢʽʚ 

    s1 = s . replace ( w1, w2) # ɹʫʜʫʻʤʦ ʨʷʜʦʢ s1 ʧʦ ʨʷʜʢʫ s ʫ 

                           # ʷʢʦʤʫ ʩʣʦʚʘ w1 ʟʘʤʽʥʝʥʦ ʥʘ w2 

    print ( s1, file  = f , end  = "" )  # ɿʘʧʠʩʫʻʤʦ s1 ʫ ʬʘʡʣ f  

f . close ()  

ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʠʤʦ ʬʘʡʣ 1. txt  ʟ ʪʘʢʠʤ ʚʤʽʩʪʦʤ 

1 112 change  33 44  

2 11 223 change  44 

3 11 22 334 44  

4 change  22 33 445  
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5 11 252 33 44  

6 11 change  353 44  

ʜʝ ʩʣʦʚʦ change  ʧʣʘʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʽʥʰʠʤ ʩʣʦʚʦʤ, ʥʘʧʨʠʢʣʘʜ, replaced . 

ɿʘʧʫʩʪʠʤʦ ʧʨʦʛʨʘʤʫ ʪʘ ʚʚʝʜʝʤʦ ʜʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ: 

ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ 1. txt  

ɿʘʜʘʡʪʝ w1 change  

ɿʘʜʘʡʪʝ w2 replaced  

ɺʽʜʢʨʠʚʰʠ ʬʘʡʣ 1.txt , ʧʝʨʝʢʦʥʘʻʤʦʩʷ, ʱʦ ʚʩʽ ʚʭʦʜʞʝʥʥʷ ʩʣʦʚʘ change  

ʙʫʣʠ ʟʘʤʽʥʝʥʽ ʩʣʦʚʦʤ replaced : 

1 112 replaced 33 44  

2 11 223 replaced 44  

3 11 22 334 44  

4 replaced 22 33 445  

5 11 252 33 44  

6 11 replaced 353 44  

ˎ̨̨̎́̑̎ ́̊̌̉̕ ̨  ̒̆ ̨̑̆́̌̈́̓̏̑ ̉

ʆʙʨʦʙʢʘ ʙʽʥʘʨʥʠʭ ʬʘʡʣʽʚ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ ʻ ʜʦʩʠʪʴ ʥʝ ʧʨʦʩʪʦʶ 
ʟʘʜʘʯʝʶ, ʦʩʢʽʣʴʢʠ ʟʘʧʠʩ ʽ ʯʠʪʘʥʥʷ ʟ ʬʘʡʣʫ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʫ ʜʚʽʡʢʦʚʦʤʫ 
ʬʦʨʤʘʪʽ (ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʘʡʪʽʚ).  
ʈʦʟʛʣʷʥʝʤʦ ʨʦʙʦʪʫ ʟ ʙʽʥʘʨʥʠʤʠ ʬʘʡʣʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʙʽʙʣʽʦʪʝʢ ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʩʢʣʘʜʥʽ ʦʙôʻʢʪʠ Python, 
ʟʦʢʨʝʤʘ ʩʧʠʩʢʠ, ʩʣʦʚʥʠʢʠ, ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʦʙôʻʢʪʠ ʪʦʱʦ. 

˙̝̏̅̔̌ pickle  

ʇʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʦʙôʻʢʪ ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ ʥʘ ʜʠʩʢʫ (ʩʝʨʝʘʣʽʟʫʚʘʪʠ) ʫ 
ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʘ ʧʽʟʥʽʰʝ ʚʽʜʥʦʚʠʪʠ ʡʦʛʦ ʟ ʜʠʩʢʫ 
(ʜʝʩʝʨʝʘʣʽʟʫʚʘʪʠ). ʄʦʜʫʣʴ pickle  ʨʝʘʣʽʟʫʻ ʧʦʪʫʞʥʠʡ ʘʣʛʦʨʠʪʤ ʩʝʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʜʝʩʝʨʝʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʽʚ Python. 
ʇʝʨʰ ʥʽʞ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʦʜʫʣʷ, ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʣʶʯʠʪʠ 

ʽʥʩʪʨʫʢʮʽʻʶ  

import  pickle  

ɺʽʜʢʨʠʪʪʷ ʪʘ ʟʘʢʨʠʪʪʷ ʬʘʡʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤ ʯʠʥʦʤ. ʇʨʠ 

ʚʽʜʢʨʠʪʪʽ ʬʘʡʣʫ ʽʥʩʪʨʫʢʮʽʶ open  ʜʣʷ ʯʠʪʘʥʥʷ ʯʠ ʟʘʧʠʩʫ, ʟʥʘʯʝʥʥʷ mode ʤʘʻ 

ʙʫʪʠ ' wb' ʘʙʦ ' rb '  ʚʽʜʧʦʚʽʜʥʦ. 
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ʑʦʙ ʩʝʨʝʘʣʽʟʫʚʘʪʠ ʦʙôʻʢʪ obj  ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʣʷ ʟʘʧʠʩʫ ʬʘʡʣʽ f  ʪʨʝʙʘ 

ʚʠʢʣʠʢʘʪʠ ʽʥʩʪʨʫʢʮʽʶ 

pickle . dump( obj , f )  

ɼʣʷ ʜʝʩʝʨʝʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʦʛʦ ʜʣʷ ʯʠʪʘʥʥʷ ʬʘʡʣʫ f  ʪʨʝʙʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʩʪʨʫʢʮʽʻʶ 

obj  = pickle . load ( f )  

ʇʨʠ ʮʴʦʤʫ ʜʘʥʽ ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʫ ʟʤʽʥʥʫ obj . 

ʅʽʢʦʣʠ ʥʝ ʟʘʚʘʥʪʘʞʫʡʪʝ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ pickle  ʜʘʥʽ ʟ ʥʝʥʘʜʽʡʥʠʭ 

ʜʞʝʨʝʣ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟ ʜʘʥʠʤʠ ʥʘ ʚʘʰʦʤʫ 

ʢʦʤʧôʶʪʝʨʽ. 

ʇʨʠʢʣʘʜ 9.4. ʅʝʭʘʡ ʟʘʜʘʥʦ ʜʝʷʢʠʡ ʦʙ'ʻʢʪ ʟ ʜʘʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʩʣʦʚʥʠʢ). 

ʇʦʪʨʽʙʥʦ ʩʝʨʝʘʣʽʟʫʚʘʪʠ ʮʝʡ ʦʙ'ʻʢʪ ʫ ʬʘʡʣ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ pickle . 

ɺʽʜʥʦʚʠʪʠ ʜʘʥʽ ʟ ʬʘʡʣʫ ʽ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ. 

ʈʦʟʚ'ʷʟʦʢ.  

import  pickle  

# ɼʘʥʽ ʟʘʧʠʩʘʥʽ ʫ ʚʠʛʣʷʜʽ ʩʣʦʚʥʠʢʘ 

data  = {  

    ' a' : [ 1, 2.0 , 3, 4 + 6j ] ,  

    ' b' : ( " String " , " Hello " ) ,  

    ' c ' : { None, True , False }  

}  

 

f _name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ")  

f  = open ( f _name, " wb" )    # ɺʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ ʜʣʷ ʯʠʪʘʥʥʷ 

pickle . dump( data , f )      # ʉʝʨʝʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʫ ʬʘʡʣ 

f . close ()                 # ɿʘʢʨʠʚʘʻʤʦ ʬʘʡʣ 

 

f  = open ( f _name, " rb " )    # ɺʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ ʜʣʷ ʯʠʪʘʥʥʷ 

data _new = pickle . load ( f ) # ɼʝʩʝʨʝʘʣʽʟʫʻʤʦ ʜʘʥʽ ʫ data _new 

f . close ()  

print ( data _new)  

ɿʘʧʫʩʪʠʤʦ ʧʨʦʛʨʘʤʫ ʥʘ ʚʠʢʦʥʘʥʥʷ. ʅʘ ʟʘʧʠʪ ʧʨʦʛʨʘʤʠ ʚʚʝʜʝʤʦ ʽʤôʷ ʬʘʡʣʫ 
data . pickle . 

ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ data . pickle  
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{' b': (' String ', ' Hello '), ' c ': { False , True , None}, ' a': [1, 

2.0, 3, (4+6 j )]}  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫ ʧʘʧʮʽ ʟ ʧʨʦʛʨʘʤʦʶ ʟôʷʚʠʚʩʷ ʬʘʡʣ 
data . pickle . 

˙̝̏̅̔̌ shelve 

ʄʦʜʫʣʴ shelve  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʫ ʬʘʡʣʘʭ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʟ 

ʥʠʭ ʜʘʥʠʭ, ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʩʣʦʚʥʠʢʘ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʤʦʜʫʣʝʤ shelve , 

Python ʩʪʚʦʨʶʻ ʦʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʜʝʢʽʣʴʢʘ ʜʦʜʘʪʢʦʚʠʭ ʩʣʫʞʙʦʚʠʭ ʬʘʡʣʽʚ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 
ʇʝʨʰ ʥʽʞ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʦʜʫʣʷ shelve , ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʢʣʶʯʠʪʠ ʽʥʩʪʨʫʢʮʽʻʶ 

import  shelve  

ʄʦʜʫʣʴ shelve  ʤʘʻ ʚʣʘʩʥʫ ʢʦʤʘʥʜʫ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʽʚ. 

d = shelve . open ( filename )  

ʜʝ filename  ï ʽʤôʷ ʬʘʡʣʫ ʫ ʷʢʦʤʫ ʤʽʩʪʷʪʴʩʷ ʜʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʥʘ d 

ʦʜʥʦʯʘʩʥʦ ʻ ʽ ʬʘʡʣʦʚʦʶ ʟʤʽʥʥʦʶ ʽ ʩʣʦʚʥʠʢʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʜʘʥʽ. 
ʋ ʢʽʥʮʽ ʨʦʙʦʪʠ ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʬʘʡʣ ʢʦʤʘʥʜʦʶ. 

d. close ()  

ʇʨʠʢʣʘʜ 9.5. ʅʝʭʘʡ ʟʘʜʘʥʦ ʜʝʷʢʠʡ ʩʣʦʚʥʠʢ. ʇʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʮʝʡ ʩʣʦʚʥʠʢ 

ʫ ʬʘʡʣ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ shelve . ɺʽʜʥʦʚʠʪʠ ʜʘʥʽ ʟ ʬʘʡʣʫ ʽ ʚʠʚʝʩʪʠ ʥʘ 

ʝʢʨʘʥ. 

ʈʦʟʚ'ʷʟʦʢ. 

import  shelve  

# ɼʘʥʽ ʟʘʧʠʩʘʥʽ ʫ ʚʠʛʣʷʜʽ ʩʣʦʚʥʠʢʘ 

data = {  

    'a' : [ 1, 2.0 , 3, 4 + 6j ] ,  

    'b' : ( "String" , "Hello" ) ,  

    'c' : { None, True , False }  

}  

 

f_name = input ("ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ ")  

# ʉʪʚʦʨʶʻʤʦ/ʧʝʨʝʟʘʧʠʩʫʻʤʦ ʬʘʡʣ  
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d = shelve . open ( f_name )  

for k , v in data . items () :  

    d[ k ] = v  

d. close ()  

 

# ɺʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ ʪʘ ʚʠʚʦʜʠʤʦ ʡʦʛʦ ʚʤʽʩʪʠ ʥʘ ʝʢʨʘʥ  

d = shelve . open ( f_name )  

for k , v in d. items () :  

    print ( k , v )  

d. close ()  

ɿʘʧʫʩʪʠʤʦ ʧʨʦʛʨʘʤʫ ʥʘ ʚʠʢʦʥʘʥʥʷ. ʅʘ ʟʘʧʠʪ ʧʨʦʛʨʘʤʠ ʚʚʝʜʝʤʦ ʽʤôʷ ʬʘʡʣʫ 

data . 

ɺʚʝʜʽʪʴ ʽʤ'ʷ ʬʘʡʣʫ data  

c { False , True , None}  

b ('String', 'Hello')  

a [1, 2.0, 3, (4+6j)]  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫ ʧʘʧʮʽ ʟ ʧʨʦʛʨʘʤʦʶ ʟôʷʚʠʚʩʷ ʬʘʡʣ data . dat  ï 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʬʘʡʣʫ ʡʦʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʣʦ ʜʦʜʘʥʦ ʨʦʟʰʠʨʝʥʥʷ dat . 

˝̏̂̏̓́ ̈ ̟́̊̌̏̃̏̕ ̟̒̉̒̓̆̍̏ 

ʌʘʡʣʦʚʘ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʬʘʡʣʽʚ ʥʘ ʥʦʩʽʷʭ ʜʘʥʠʭ. ʋ 
ʩʫʯʘʩʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ ʥʘ ʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʻ 
ʽʻʨʘʨʭʽʻʶ ʢʘʪʘʣʦʛʽʚ (ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʽʥʠ ʪʝʢʘ, ʧʘʧʢʘ) ʫ ʚʠʛʣʷʜʽ 
ʜʝʨʝʚʘ. ʂʦʞʝʥ ʢʘʪʘʣʦʛ ʤʦʞʝ ʤʽʩʪʠʪʠ ʬʘʡʣʠ ʘʙʦ ʧʽʜʢʘʪʘʣʦʛʠ. ʂʦʞʥʘ ʧʨʦʛʨʘʤʘ 
ʤʘʻ ʧʦʪʦʯʥʠʡ ʢʘʪʘʣʦʛ. ʗʢ ʧʨʘʚʠʣʦ, ʪʠʧʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦʪʦʯʥʦʛʦ ʢʘʪʘʣʦʛʫ ʻ 
ʢʘʪʘʣʦʛ ʟ ʷʢʦʛʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʨʦʛʨʘʤʘ. 
ɼʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʤʦʜʫʣʴ 

os . ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʤʦʜʫʣʷ os  ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʊʘʙʣʠʮʷ 9.3. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʆʧʝʨʘʮʽʷ ʆʧʠʩ 

os.listdir(path='.')  ʇʦʚʝʨʪʘʻ ʩʧʠʩʦʢ ʬʘʡʣʽʚ ʪʘ ʧʽʜʢʘʪʘʣʦʛʽʚ ʫ 
ʢʘʪʘʣʦʟʽ path .  

os.walk(top)  ɻʝʥʝʨʘʪʦʨ-ʬʫʥʢʮʽʷ, ʱʦ ʧʦʚʝʨʪʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʢʦʨʪʝʞʽʚ ʜʣʷ ʚʩʽʭ ʧʽʜʢʘʪʘʣʦʛʽʚ ʜʝʨʝʚʘ, ʱʦ 
ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʢʘʪʘʣʦʛʫ top . ɼʣʷ ʢʦʞʥʦʛʦ 

ʧʽʜʢʘʪʘʣʦʛʫ (ʪʘ ʜʣʷ ʩʘʤʦʛʦ top ) ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʢʦʨʪʝʞ (dirpath , dirnames , filenames ), ʜʝ 

dirpath  ï ʢʘʪʘʣʦʛ, dirnames  ï ʩʧʠʩʦʢ 
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ʧʽʜʢʘʪʘʣʦʛʽʚ ʢʘʪʘʣʦʛʫ dirpath , filenames  ï 

ʩʧʠʩʦʢ ʬʘʡʣʽʚ ʢʘʪʘʣʦʛʫ dirpath . 

os.getcwd()  ʇʦʚʝʨʪʘʻ ʧʦʪʦʯʥʠʡ ʢʘʪʘʣʦʛ. 

os.chdir(path)  ʈʦʙʠʪʴ ʧʦʪʦʯʥʠʤ ʢʘʪʘʣʦʛ path .  

os.mkdir(path)  ʉʪʚʦʨʶʻ ʢʘʪʘʣʦʛ path .  

os.rmdir(path)  ɺʠʜʘʣʷʻ ʢʘʪʘʣʦʛ path . ʂʘʪʘʣʦʛ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʦʨʦʞʥʽʤ. 

os.remove(path)  ɺʠʜʘʣʷʻ ʬʘʡʣ path .  

os.path.exists(path)  ʇʝʨʝʚʽʨʷʻ, ʯʠ ʽʩʥʫʻ ʢʘʪʘʣʦʛ (ʬʘʡʣ) path .  

os.path.getmtime(path)  ʇʦʚʝʨʪʘʻ ʜʘʪʫ ʪʘ ʯʘʩ ʦʩʪʘʥʥʴʦʾ ʟʤʽʥʠ ʬʘʡʣʫ 
(ʢʘʪʘʣʦʛʫ) path  

os.path.getctime(path)  ʇʦʚʝʨʪʘʻ ʜʘʪʫ ʪʘ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ 
(ʢʘʪʘʣʦʛʫ) path  

os.path.getsize(path)  ʇʦʚʝʨʪʘʻ ʨʦʟʤʽʨ ʬʘʡʣʫ path  

os.path.isdir(path)  ʇʦʚʝʨʪʘʻ True  ʷʢʱʦ path  ʻ ʢʘʪʘʣʦʛʦʤ 

os.path.isfile(path)  ʇʦʚʝʨʪʘʻ True  ʷʢʱʦ path  ʻ ʬʘʡʣʦʤ 

os.path.normpath(path)  ʇʦʚʝʨʪʘʻ path  ʫ çʩʪʘʥʜʘʨʪʥʦʤʫè ʚʠʛʣʷʜʽ.  

os.path.join(path, 

*paths)  

ʆʙôʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ ʰʣʷʭʫ ʪʘ ʽʤʝʥʽ ʬʘʡʣʫ 
paths  ʫ ʻʜʠʥʠʡ ʰʣʷʭ path . ʇʨʠ ʮʴʦʤʫ 

ʩʠʤʚʦʣʠ-ʨʦʟʜʽʣʶʚʘʯʽ ʫ ʰʣʷʭʫ 
ʚʩʪʘʚʣʷʶʪʴʩʷ/ʟʤʽʥʶʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 
ʚʠʤʦʛ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

os.path.split(path)  ʈʦʟʙʠʚʘʻ ʰʣʷʭ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʢʘʪʘʣʦʛ ʪʘ ʽʤôʷ 
ʬʘʡʣʫ. 

os.path.splitext(path)  ʈʦʟʙʠʚʘʻ ʰʣʷʭ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʢʘʪʘʣʦʛ ʧʣʶʩ 
ʧʦʯʘʪʦʢ ʽʤʝʥʽ ʬʘʡʣʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʽʤʝʥʽ 
ʬʘʡʣʫ. 

˔̨̘́̅́ ̠̅̌ ̨̩̒́̍̏̒̓̊̎̏ ̑̏̂̏̓̉ 

9.1. ʋ ʪʝʢʩʪʦʚʦʤʫ ʬʘʡʣʽ ʟʘʧʠʩʘʥʘ ʥʝʧʦʨʦʞʥʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʯʠʩʝʣ, 
ʷʢʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʧʨʦʧʫʩʢʘʤʠ. ɺʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʾ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ: 

a) ʩʫʤʠ ʢʦʤʧʦʥʝʥʪ ʬʘʡʣʘ;  
b) ʢʽʣʴʢʦʩʪʽ ʚʽʜôʻʤʥʠʭ ʢʦʤʧʦʥʝʥʪ ʬʘʡʣʘ; 
c) ʦʩʪʘʥʥʴʦʾ ʢʦʤʧʦʥʝʥʪʠ ʬʘʡʣʘ; 
d) ʥʘʡʙʽʣʴʰʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ʢʦʤʧʦʥʝʥʪ ʬʘʡʣʘ;  
e) ʥʘʡʤʝʥʰʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ʢʦʤʧʦʥʝʥʪ ʬʘʡʣʘ ʟ ʧʘʨʥʠʤʠ ʥʦʤʝʨʘʤʠ; 
f) ʩʫʤʠ ʥʘʡʙʽʣʴʰʦʛʦ ʽ ʥʘʡʤʝʥʰʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ʢʦʤʧʦʥʝʥʪ; 
g) ʨʽʟʥʠʮʽ ʧʝʨʰʦʾ ʡ ʦʩʪʘʥʥʴʦʾ ʢʦʤʧʦʥʝʥʪʠ ʬʘʡʣʘ; 
h) ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪ ʬʘʡʣʘ, ʷʢʽ ʤʝʥʰʽ ʟʘ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʩʽʭ ʡʦʛʦ 
ʢʦʤʧʦʥʝʥʪ. 

9.2. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ ʻ ʮʽʣʠʤʠ ʯʠʩʣʘʤʠ. ʉʢʣʘʩʪʠ 
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ʧʽʜʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ: 
a) ʢʽʣʴʢʦʩʪʽ ʧʘʨʥʠʭ ʯʠʩʝʣ ʩʝʨʝʜ ʢʦʤʧʦʥʝʥʪ; 
b) ʢʽʣʴʢʦʩʪʽ ʢʚʘʜʨʘʪʽʚ ʥʝʧʘʨʥʠʭ ʯʠʩʝʣ ʩʝʨʝʜ ʢʦʤʧʦʥʝʥʪ; 
c) ʨʽʟʥʠʮʽ ʤʽʞ ʥʘʡʙʽʣʴʰʠʤ ʧʘʨʥʠʤ ʽ ʥʘʡʤʝʥʰʠʤ ʥʝʧʘʨʥʠʤ ʯʠʩʣʘʤʠ ʟ 
ʢʦʤʧʦʥʝʥʪ; 

ʛ) ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪ ʫ ʥʘʡʜʦʚʰʽʡ ʟʨʦʩʪʘʶʯʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪ 
ʬʘʡʣʘ. 

9.3. ʆʧʠʩʘʪʠ ʧʽʜʧʨʦʛʨʘʤʫ, ʷʢʘ ʫʪʚʦʨʶʻ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʽʟ 9 ʨʷʜʢʽʚ, ʫ 

ʧʝʨʰʦʤʫ ʟ ʷʢʠʭ ʦʜʥʘ ʣʽʪʝʨʘ '1' , ʫ ʜʨʫʛʦʤʫ ï ʜʚʽ ʣʽʪʝʨʠ '2' , ... , ʫ ʜʝʚôʷʪʦʤʫ ï 

ʜʝʚôʷʪʴ ʣʽʪʝʨ '9' . 

9.4. ʆʧʠʩʘʪʠ ʧʽʜʧʨʦʛʨʘʤʫ, ʷʢʘ ʟʘ ʟʘʜʘʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʩʠʤʚʦʣʽʚ ʬʦʨʤʫʻ 

ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʽʟ ʨʷʜʢʘʤʠ ʧʦ 40 ʣʽʪʝʨ (ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʣʽʪʝʨ ʤʦʞʝ ʙʫʪʠ ʡ 

ʤʝʥʰʝ). 

9.5. ʋ ʪʝʢʩʪʦʚʦʤʫ ʬʘʡʣʽ F ʟʘʧʠʩʘʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʮʽʣʠʭ ʯʠʩʝʣ, ʷʢʽ 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʧʨʦʧʫʩʢʘʤʠ. ʇʦʙʫʜʫʚʘʪʠ ʬʘʡʣ G, ʷʢʠʡ ʤʽʩʪʠʚ ʙʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

ʬʘʡʣʘ F: 

ʘ) ʷʢʽ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ; 
ʙ) ʷʢʽ ʻ ʧʘʨʥʠʤʠ ʯʠʩʣʘʤʠ; 
ʙ) ʷʢʽ ʜʽʣʷʪʴʩʷ ʥʘ 3 ʽ ʥʘ 5; 
ʚ) ʷʢʽ ʻ ʪʦʯʥʠʤʠ ʢʚʘʜʨʘʪʘʤʠ; 
ʛ) ʟʘʧʠʩʘʥʽ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ; 
ˇ) ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʚʪʦʨʥʠʭ ʚʭʦʜʞʝʥʴ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʯʠʩʣʘ. 
9.6. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʥʝʧʦʨʦʞʥʽʡ ʨʷʜʦʢ. 

ʆʧʠʩʘʪʠ ʧʽʜʧʨʦʛʨʘʤʠ: 
a) ʚʠʚʝʜʝʥʥʷ ʫʩʽʭ ʨʷʜʢʽʚ ʬʘʡʣʘ; 

b) ʚʠʚʝʜʝʥʥʷ ʨʷʜʢʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ 60 ʩʠʤʚʦʣʽʚ; 

c) ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʞʥʽʭ ʨʷʜʢʽʚ; 
d) ʧʦʰʫʢʫ ʥʘʡʜʦʚʰʦʛʦ ʨʷʜʢʘ; 
e) ʷʢʘ ʦʙʯʠʩʣʶʻ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʨʷʜʢʽʚ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 
9.7. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʥʝʧʦʨʦʞʥʽʡ ʨʷʜʦʢ. 

ʆʧʠʩʘʪʠ ʧʽʜʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ, ʩʢʽʣʴʢʠ ʨ̫ ʜʢʽʚ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ: 
a) ʧʦʯʠʥʘʶʪʴʩʷ ʽʟ ʟʘʜʘʥʦʛʦ ʩʠʤʚʦʣʘ; 
b) ʟʘʢʽʥʯʫʪʁʴʩʷ ʟʘʜʘʥʠʤ ʩʠʤʚʦʣʦʤ; 
c) ʧʦʯʠʥʘʶʪʴʩʷ ʡ ʟʘʢʽʥʯʫʶʪʴʩʷ ʦʜʥʠʤ ʽ ʪʠʤ ʩʘʤʠʤ ʩʠʤʚʦʣʦʤ; 
d) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʘʢʦʚʠʭ ʩʠʤʚʦʣʽʚ. 
9.8. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ F, ʱʦ ʤʽʩʪʠʪʴ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʥʝʧʦʨʦʞʥʽʡ ʨʷʜʦʢ. 

ʆʧʠʩʘʪʠ ʧʽʜʧʨʦʛʨʘʤʫ, ʷʢʘ ʧʝʨʝʧʠʩʫʻ ʫ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ G ʫʩʽ ʨʷʜʢʠ ʪʝʢʩʪʦʚʦʛʦ 

ʬʘʡʣʘ F: 

a) ʽʟ ʟʘʤʽʥʦʶ ʚ ʥʠʭ ʩʠʤʚʦʣʘ '0'  ʥʘ ' 1'  ʽ ʥʘʚʧʘʢʠ; 

b) ʚ ʽʥʚʝʨʪʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ; 

c) ʚʩʪʘʚʣʷʶʯʠ ʜʦ ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʡʦʛʦ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʫ ʬʘʡʣʽ F. 

9.9. ʉʢʣʘʩʪʠ ʧʨʦʛʨʘʤʫ ʧʦʰʫʢʫ ʫʩʽʭ ʚʭʦʜʞʝʥʴ ʟʘʜʘʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
ʩʠʤʚʦʣʽʚ ʫ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʤʘʻ ʙʫʪʠ ʩʧʠʩʦʢ, 
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ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʪʝʞʽʚ ʚʠʛʣʷʜʫ (ʥʦʤʝʨ_ʨʷʜʢʘ, ʧʦʟʠʮʽʷ_ʫ_ʨʷʜʢʫ),  ʜʝ 

ʥʦʤʝʨ_ʨʷʜʢʘ ï ʥʦʤʝʨ ʨʷʜʢʘ, ʫ ʷʢʦʤʫ ʤʽʩʪʠʪʴʩʷ ʟʘʜʘʥʠʡ ʬʨʘʛʤʝʥʪ. 

9.10. ɼʘʥʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ. ɻʨʫʧʠ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʚʽʜʦʢʨʝʤʣʝʥʽ ʧʨʦʧʫʩʢʘʤʠ 
(ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ) ʽ ʥʝ ʤʽʩʪʷʪʴ ʧʨʦʧʫʩʢʽʚ ʫʩʝʨʝʜʠʥʽ, ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ 
ʩʣʦʚʘʤʠ. ʉʢʣʘʩʪʠ ʧʽʜʧʨʦʛʨʘʤʠ ʜʣʷ: 

a) ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʜʦʚʰʦʛʦ ʩʣʦʚʘ ʫ ʬʘʡʣʽ; 
b) ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʣʽʚ ʫ ʬʘʡʣʽ; 
c) ʚʠʣʫʯʝʥʥʷ ʟ ʬʘʡʣʘ ʟʘʡʚʠʭ ʧʨʦʧʫʩʢʽʚ ʪʘ ʚʩʽʭ ʩʣʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 
ʦʜʥʽʻʾ ʙʫʢʚʠ; 

d) ʚʠʣʫʯʝʥʥʷ ʚʩʽʭ ʧʨʦʧʫʩʢʽʚ ʥʘ ʧʦʯʘʪʢʫ ʨʷʜʢʽʚ, ʫ ʢʽʥʮʽ ʨʷʜʢʽʚ ʪʘ ʤʽʞ ʩʣʦʚʘʤʠ 
(ʦʢʨʽʤ ʦʜʥʦʛʦ); 

e) ʚʩʪʘʚʢʠ ʧʨʦʧʫʩʢʽʚ ʫ ʨʷʜʢʠ ʨʽʚʥʦʤʽʨʥʦ ʤʽʞ ʩʣʦʚʘʤʠ ʪʘʢ, ʱʦʙ ʜʦʚʞʠʥʘ ʚʩʽʭ 

ʨʷʜʢʽʚ (ʷʢʱʦ ʚ ʥʠʭ ʙʽʣʴʰʝ 1 ʩʣʦʚʘ) ʙʫʣʘ 80 ʩʠʤʚʦʣʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʧʫʩʢʽʚ ʤʽʞ ʩʣʦʚʘʤʠ ʚ ʦʜʥʦʤʫ ʨʷʜʢʫ ʚʽʜʨʽʟʥʷʣʘʩʴ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 1 

(ʚʚʘʞʘʪʠ, ʱʦ ʨʷʜʢʠ ʬʘʡʣʘ ʤʘʶʪʴ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 80 ʩʠʤʚʦʣʽʚ). 

ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʩʘʪʠ ʫ ʬʘʡʣ H. 

9.11. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʚʪʦʤʦʙʽʣʴ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʡʦʛʦ ʤʘʨʢʠ, ʥʦʤʝʨʘ ʡ 
ʧʨʽʟʚʠʱʘ ʚʣʘʩʥʠʢʘ. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʝʢʽʣʴʢʘ 
ʘʚʪʦʤʦʙʽʣʽʚ. ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʠ ʟʥʘʭʦʜʞʝʥʥʷ: 

a) ʧʨʽʟʚʠʱ ʚʣʘʩʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʜʘʥʦʾ ʤʘʨʢʠ; 
b) ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʢʦʞʥʦʾ ʤʘʨʢʠ. 
9.12. ɹʘʛʘʞ ʧʘʩʘʞʠʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʦʤʝʨʦʤ ʧʘʩʘʞʠʨʘ, ʢʽʣʴʢʽʩʪʶ 

ʨʝʯʝʡ ʪʘ ʾʭʥʴʦʶ ʟʘʛʘʣʴʥʦʶ ʚʘʛʦʶ. ɼʘʥʦ ʬʘʡʣ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʡ ʤʽʩʪʠʪʴ 
ʧʨʽʟʚʠʱʘ ʧʘʩʘʞʠʨʽʚ, ʪʘ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʘʛʘʞ ʜʝʢʽʣʴʢʦʭ 
ʧʘʩʘʞʠʨʽʚ (ʥʦʤʝʨ ʧʘʩʘʞʠʨʘ ï ʮʝ ʥʦʤʝʨ ʟʘʧʠʩʫ ʫ ʬʘʡʣʽ ʧʘʩʘʞʠʨʽʚ). ʉʢʣʘʩʪʠ 
ʧʨʦʮʝʜʫʨʠ ʜʣʷ: 

a) ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʩʘʞʠʨʘ, ʫ ʙʘʛʘʞʫ ʷʢʦʛʦ ʩʝʨʝʜʥʷ ʚʘʛʘ ʦʜʥʽʻʾ ʨʝʯʽ 
ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 1 ʢʛ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʚʘʛʠ ʨʝʯʝʡ; 

b) ʚʠʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰʝ ʜʚʦʭ ʨʝʯʝʡ, ʽ ʧʘʩʘʞʠʨʽʚ, 
ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʫ ʷʢʠʭ ʙʽʣʴʰʘ, ʥʽʞ ʩʝʨʝʜʥʻ ʯʠʩʣʦ ʨʝʯʝʡ; 

c) ʚʠʜʘʯʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʧʘʩʘʞʠʨʘ, ʯʠʩʣʦ ʨʝʯʝʡ ʫ ʙʘʛʘʞʽ ʷʢʦʛʦ ʥʝ ʤʝʥʰʝ, 
ʥʽʞ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʽʥʰʦʤʫ ʙʘʛʘʞʽ, ʘ ʚʘʛʘ ʨʝʯʝʡ ʥʝʙʽʣʴʰʘ, ʥʽʞ ʫ ʙʫʜʴ-ʷʢʦʤʫ 
ʽʥʰʦʤʫ ʙʘʛʘʞʽ ʽʟ ʮʠʤ ʞʝ ʯʠʩʣʦʤ ʨʝʯʝʡ; 

d) ʚʠʟʥʘʯʝʥʥʷ, ʯʠ ʤʘʶʪʴ ʭʦʯʘ ʙ ʜʚʘ ʧʘʩʘʞʠʨʠ ʙʘʛʘʞʽ, ʷʢʽ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 
ʢʽʣʴʢʽʩʪʶ ʨʝʯʝʡ ʪʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʘʛʦʶ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 1 ʢʛ (ʷʢʱʦ ʪʘʢʽ 
ʧʘʩʘʞʠʨʠ ʻ, ʪʦ ʧʦʢʘʟʘʪʠ ʾʭʥʽ ʧʨʽʟʚʠʱʘ); 

e) ʚʠʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʘ, ʙʘʛʘʞ ʷʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʨʝʯʽ, ʚʘʛʦʶ ʥʝ 
ʤʝʥʰʝ 30 ʢʛ. 

9.13. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʥʠʞʢʠ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʞʥʫ 
ʢʥʠʛʫ - ʮʝ ʧʨʽʟʚʠʱʝ ʘʚʪʦʨʘ, ʥʘʟʚʘ ʪʘ ʨʽʢ ʚʠʜʘʥʥʷ. ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ: 

a) ʥʘʟʚ ʢʥʠʛ ʜʘʥʦʛʦ ʘʚʪʦʨʘ, ʚʠʜʘʥʠʭ ʽʟ 1960 ʨ.; 
b) ʢʥʠʛ ʽʟ ʟʘʜʘʥʦʶ ʥʘʟʚʦʶ. ʗʢʱʦ ʪʘʢʘ ʢʥʠʞʢʘ ʻ, ʪʦ ʥʘʜʨʫʢʫʚʘʪʠ ʧʨʽʟʚʠʱʘ 
ʘʚʪʦʨʽʚ ʪʘ ʨʽʢ ʚʠʜʘʥʥʷ. 

9.14. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫʩʪʘʥʦʚʠ: 
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ʚʢʘʟʫʶʪʴʩʷ ʧʨʽʟʚʠʱʝ ʩʧʽʚʨʦʙʽʪʥʠʢʘ, ʡʦʛʦ ʽʥʽʮʽʘʣʠ ʪʘ ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ. 
ɺʠʟʥʘʯʠʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʪʝʣʝʬʦʥʫ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʟʘ ʡʦʛʦ ʧʨʽʟʚʠʱʝʤ ʪʘ 
ʽʥʽʮʽʘʣʘʤʠ. 

9.15. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʫʙʠʢʠ: ʨʦʟʤʽʨ ʢʦʞʥʦʛʦ ʢʫʙʠʢʘ 
(ʜʦʚʞʠʥʘ ʨʝʙʨʘ ʫ ʩʤ), ʡʦʛʦ ʢʦʣʽʨ (ʯʝʨʚʦʥʠʡ, ʞʦʚʪʠʡ, ʟʝʣʝʥʠʡ, ʩʠʥʽʡ) ʪʘ 
ʤʘʪʝʨʽʘʣ (ʜʝʨʝʚôʷʥʠʡ, ʤʝʪʘʣʝʚʠʡ, ʢʘʨʪʦʥʥʠʡ). ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ: 

a) ʢʽʣʴʢʦʩʪʽ ʢʫʙʠʢʽʚ ʢʦʞʥʦʛʦ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʾʭʥʽʡ ʩʫʤʘʨʥʠʡ ʦʙôʻʤ; 
b) ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚôʷʥʠʭ ʢʫʙʠʢʽʚ ʽʟ ʨʝʙʨʦʤ 3 ʩʤ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʣʝʚʠʭ 
ʢʫʙʠʢʽʚ ʽʟ ʨʝʙʨʦʤ, ʙʽʣʴʰʠʤ ʟʘ 5 ʩʤ. 

9.16. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʦʚʘʨʠ, ʱʦ ʝʢʩʧʦʨʪʫʶʪʴʩʷ. 
ɺʢʘʟʘʥʦ ʥʘʟʚʫ ʪʦʚʘʨʫ, ʢʨʘʾʥʫ, ʷʢʘ ʽʤʧʦʨʪʫʻ ʪʦʚʘʨ, ʪʘ ʦʙôʻʤ ʧʘʨʪʽʾ, ʱʦ ʥʘʜʽʡʰʣʘ, 
ʫ ʰʪʫʢʘʭ. ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʢʨʘʾʥ, ʜʦ ʷʢʠʭ ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʜʘʥʠʡ ʪʦʚʘʨ, 
ʪʘ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʡʦʛʦ ʝʢʩʧʦʨʪʫ. 

9.17. ɼʘʥʦ ʬʘʡʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʛʨʘʰʢʠ: ʚʢʘʟʫʻʪʴʩʷ ʥʘʟʚʘ 
ʽʛʨʘʰʢʠ (ʥʘʧʨʠʢʣʘʜ, ʤôʷʯ, ʣʷʣʴʢʘ, ʢʦʥʩʪʨʫʢʪʦʨ ʪʦʱʦ), ʾʾ ʚʘʨʪʽʩʪʴ ʫ ʛʨʠʚʥʷʭ ʪʘ 
ʚʽʢʦʚʽ ʤʝʞʽ ʜʣʷ ʜʽʪʝʡ, ʷʢʠʤ ʽʛʨʘʰʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʽʪʝʡ ʚʽʜ 
ʜʚʦʭ ʜʦ ʧôʷʪʠ ʨʦʢʽʚ). ʉʢʣʘʩʪʠ ʧʨʦʮʝʜʫʨʠ: 

a) ʧʦʰʫʢʫ ʥʘʟʚ ʽʛʨʘʰʦʢ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 40 ʛʨʥ, ʧʨʠʟʥʘʯʝʥʠʭ 
ʜʽʪʷʤ 5-ʠ ʨʦʢʽʚ; 

b) ʧʦʰʫʢʫ ʥʘʟʚ ʽʛʨʘʰʦʢ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʽʪʷʤ ʽ 4, ʽ 10 ʨʦʢʽʚ; 
c) ʧʦʰʫʢʫ ʥʘʟʚ ʥʘʡʜʦʨʦʞʯʠʭ ʽʛʨʘʰʦʢ (ʮʽʥʘ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʮʽʥʠ 
ʥʘʡʜʦʨʦʞʯʦʾ ʽʛʨʘʰʢʠ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 50 ʛʨʥ); 

d) ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʥʘʡʜʦʨʦʞʯʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ; 
e) ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʚʩʽʭ ʢʫʙʠʢʽʚ; 
f) ʧʦʰʫʢʫ ʜʚʦʭ ʽʛʨʘʰʦʢ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʠʪʠʥʽ 3-ʭ ʨʦʢʽʚ, ʩʫʤʘʨʥʘ ʚʘʨʪʽʩʪʴ 
ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 20 ʛʨʥ; 

g) ʧʦʰʫʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ ʮʽʥʦʶ 22 ʛʨʥ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʽʪʷʤ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ. 
ʗʢʱʦ ʪʘʢʦʾ ʽʛʨʘʰʢʠ ʥʝʤʘʻ, ʪʦ ʟʘʥʝʩʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʫ 
ʬʘʡʣ. 
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ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʦʙʢʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤ ʮʝ ʧʨʠʥʮʠʧ 
ʤʦʜʫʣʴʥʦʩʪʽ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʧʨʦʛʨʘʤʘ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʽʤʝʥʦʚʘʥʽ ʙʣʦʢʠ, 
ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʤʦʜʫʣʷʤʠ. 

ʄʦʜʫʣ ɹï ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʚʝʨʰʝʥʠʡ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʠ, ʱʦ ʦʬʦʨʤʣʝʥʦ ʫ 
ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʬʘʡʣʘ ʟ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 
ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʄʦʜʫʣʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʜʽʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ ʥʘ ʜʨʽʙʥʽʰʽ. ɺʦʥʠ  
ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʜʘʪʠ ʧʨʦʛʨʘʤʽʩʪʘʤ ʟʨʫʯʥʠʡ ʜʣʷ 
ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣ (ʽʥʪʝʨʬʝʡʩ) ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ 
ʧʽʜʧʨʦʛʨʘʤ, ʟʤʽʥʥʠʭ, ʢʣʘʩʽʚ ʪʦʱʦ. ʇʨʦʛʨʘʤʘ, ʱʦ ʤʘʻ ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, 
ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʫʢʫʧʥʦʩʪʽ ʤʦʜʫʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ ʛʦʣʦʚʥʠʡ 
ʤʦʜʫʣʴ. 
ʆʪʞʝ, ʤʦʜʫʣʽ ʚʠʢʦʥʫʶʪʴ ʧʨʠʥʘʡʤʥʽ ʜʚʽ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ: 
Å ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʷʚʥʦʛʦ ʡʦʛʦ ʜʫʙʣʶʚʘʥʥʷ. 
Å ʂʝʨʫʚʘʥʥʷ ʘʜʨʝʩʥʠʡ ʧʨʦʩʪʦʨʦʤ ï ʤʦʜʫʣʴ ʮʝ ʚʠʩʦʢʦʨʽʚʥʝʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 
ʧʨʦʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʢʦʥʬʣʽʢʪʽʚ ʫ ʽʤʝʥʫʚʘʥʥʽ ʟʤʽʥʥʠʭ, 
ʬʫʥʢʮʽʡ, ʢʣʘʩʽʚ, ʪʦʱʦ. 

ʋ Python ʤʦʜʫʣʴ ʮʝ ʦʢʨʝʤʠʡ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʭʽʜʥʠʡ ʢʦʜ ï ʟʤʽʥʥʽ, 
ʧʽʜʧʨʦʛʨʘʤʠ, ʢʣʘʩʠ, ʘʣʛʦʨʠʪʤʠ ʪʦʱʦ. ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʤʦʜʫʣʷ ʥʽʯʠʤ 
ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʧʠʩʘʥʥʷ ʟʚʠʯʘʡʥʦʾ ʧʨʦʛʨʘʤʠ ʚ ʦʢʨʝʤʦʤʫ ʬʘʡʣʽ. ɺʩʽ 
ʦʙôʻʢʪʠ ʤʦʜʫʣʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʛʦʣʦʚʥʽʡ ʧʨʦʛʨʘʤʽ ʘʙʦ ʽʥʰʠʭ 
ʤʦʜʫʣʷʭ. ɼʣʷ ʮʴʦʛʦ ʾʭ ʧʦʪʨʽʙʥʦ ʽʤʧʦʨʪʫʚʘʪʠ. ʄʦʞʥʘ ʽʤʧʦʨʪʫʚʘʪʠ ʤʦʜʫʣʴ 
ʧʦʚʥʽʩʪʶ ʘʙʦ ʡʦʛʦ ʦʢʨʝʤʽ ʦʙôʻʢʪʠ. ɯʤʧʦʨʪ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʥʽ 
ʤʦʜʫʣʷ. ɯʤôʷ ʤʦʜʫʣʷ ï ʮʝ ʽʤôʷ ʬʘʡʣʫ ʙʝʟ ʨʦʟʰʠʨʝʥʥʷ ". py " . 

˴̍̐̏̑̓ ̓́ ̠̃̉̋̏̑̉̒̓́̎̎ ̨̍̏̅̔̌̃ 

˴̍̐̏̑̓ ̠̍̏̅̔̌ 

ɼʦ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʤʠ ʚʞʝ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʫʥʢʮʽʾ ʟ ʨʽʟʥʠʭ 
ʤʦʜʫʣʽʚ ʽ ʚʞʝ ʟʥʘʻʤʦ, ʱʦ ʽʤʧʦʨʪ ʤʦʜʫʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ 
ʩʣʦʚʘ import : 

import modul  

ʪʫʪ modul  ï ʽʤôʷ ʤʦʜʫʣʷ. 

ʗʢ ʧʨʘʚʠʣʦ ʽʥʩʪʨʫʢʮʽʶ ʽʤʧʦʨʪʘ ʤʦʜʫʣʷ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʛʨʘʤʠ. 
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ɯʤʧʦʨʪ ʤʦʜʫʣʷ ʬʘʢʪʠʯʥʦ ʟʘʧʫʩʢʘʻ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ 
ʤʦʜʫʣʽ. ʊʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʽʤʧʦʨʪʫʚʘʪʠ ʤʦʜʫʣʽ ʦʪʨʠʤʘʥʽ ʟ ʥʝʥʘʜʽʡʥʠʭ 
ʜʞʝʨʝʣ. ʎʝ ʤʦʞʝ ʧʦʰʢʦʜʠʪʠ ʜʘʥʽ ʥʘ ʚʘʰʦʤʫ ʢʦʤʧôʶʪʝʨʽ. 

ʇʽʜ ʯʘʩ ʪʘʢʦʛʦ ʽʤʧʦʨʪʫ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ 
ʽʤʧʦʨʪʦʚʘʥʦʛʦ ʤʦʜʫʣʷ. ʂʦʞʝʥ ʤʦʜʫʣʴ ʫʪʚʦʨʶʻ ʚʣʘʩʥʠʡ ʧʨʦʩʪʽʨ ʽʤʝʥ, ʱʦ ʻ 
ʛʣʦʙʘʣʴʥʦʶ ʦʙʣʘʩʪʶ ʚʠʜʠʤʦʩʪʽ ʜʣʷ ʚʩʽʭ ʚʠʟʥʘʯʝʥʠʭ ʫ ʥʴʦʤʫ ʦʙôʻʢʪʽʚ. ɼʣʷ ʪʦʛʦ, 
ʱʦʙ ʦʙôʻʢʪʠ ʮʴʦʛʦ ʤʦʜʫʣʷ ʥʝ ʧʦʪʨʘʧʠʣʠ ʫ ʢʦʥʬʣʽʢʪ ʟ ʽʥʰʠʤʠ ʛʣʦʙʘʣʴʥʠʤʠ 
ʽʤʝʥʘʤʠ ʘʙʦ ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ, ʧʽʜ ʯʘʩ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʽʚ ʤʦʜʫʣʷ ʧʦʪʨʽʙʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʬʽʢʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʤʝʥʽ ʤʦʜʫʣʷ ʨʘʟʦʤ ʟ ʢʨʘʧʢʦʶ, 
ʥʘʧʨʠʢʣʘʜ 

modul . func 1()  

ʪʫʪ modul  ï ʽʤôʷ ʤʦʜʫʣʷ, func 1 ï ʬʫʥʢʮʽʷ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʮʴʦʤʫ ʤʦʜʫʣʽ. 

import math  

print ( math . pi )  

ʆʜʥʽʻʶ ʽʥʩʪʨʫʢʮʽʻʶ import  ʤʦʞʥʘ ʽʤʧʦʨʪʫʚʘʪʠ ʢʽʣʴʢʘ ʤʦʜʫʣʽʚ. ʋ ʪʘʢʦʤʫ 

ʨʘʟʽ ʽʤʝʥʘ ʤʦʜʫʣʽʚ ʧʝʨʝʣʽʯʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ: 

import  modul _1, modul _2, modul _3 

ʇʨʦʪʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʻ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʟʥʠʞʫʻ ʯʠʪʘʙʝʣʴʥʽʩʪʴ 
ʢʦʜʫ. ʇʦʨʽʚʥʷʡʪʝ ʚʽʟʫʘʣʴʥʦ ʚʠʱʝʥʘʚʝʜʝʥʫ ʽʥʩʪʨʫʢʮʽʶ ʽʤʧʦʨʪʘ ʟ ʪʘʢʠʤ 

import  modul _1 

import  modul _2 

import  modul _3 

ˏ̠̉̋̏̑̉̒̓́̎̎ ̨̨̐̒̆̃̅̏̎̍̃ 

ʗʢʱʦ ʽʤôʷ ʤʦʜʫʣʷ ʟʘʥʘʜʪʦ ʜʦʚʛʝ ʘʙʦ ʪʘʢʝ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʦʥʬʣʽʢʪʫ 
ʟ ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʨʦʛʨʘʤʠ ʪʦ ʜʣʷ ʥʴʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʧʩʝʚʜʦʥʽʤ (ʘʣʽʘʩ) ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ as : 

import  math  as  m  

ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʤʦʜʫʣʷ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʫ ʧʨʦʛʨʘʤʽ ʯʝʨʝʟ 
ʽʤôʷ m, ʘ ʥʝ ʯʝʨʝʟ math : 
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print ( m. pi ) # ʟʘʤʽʩʪʴ ʧʨʝʬʽʢʩ math  ʚʢʘʟʫʻʪʴʩʷ m 

ʌʘʢʪʠʯʥʦ ʩʪʚʦʨʝʥʥʷ ʘʣʽʘʩʫ ʤʦʜʫʣʷ, ʮʝ ʟʤʽʥʘ ʽʤʝʥʽ ʤʦʜʫʣʷ ʧʨʠ ʽʤʧʦʨʪʽ. 

˴̍̐̏̑̓ ̖̏̋̑̆̍̉ ̨̆̌̆̍̆̎̓̃ ̠̍̏̅̔̌ 

ʋ Python ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝ ʚʩʴʦʛʦ ʤʦʜʫʣʷ, ʘ ʡʦʛʦ ʦʢʨʝʤʠʭ 
ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʢʮʽʷ from , ʱʦ ʤʘʻ ʪʘʢʠʡ 

ʩʠʥʪʘʢʩʠʩ 

from  modul  import  obj  

ʪʫʪ modul  ï ʽʤôʷ ʤʦʜʫʣʷ, obj  ï ʦʙôʻʢʪ (ʟʤʽʥʥʘ, ʬʫʥʢʮʽʷ, ʢʣʘʩ ʪʦʱʦ) ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʫ ʮʴʦʤʫ ʤʦʜʫʣʽ. 
ʋ ʨʘʟʽ ʽʤʧʦʨʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʢʮʽʾ from , ʦʙôʻʢʪ ʜʦʩʪʫʧʥʠʡ ʟʘ ʽʤʝʥʝʤ 

obj  (ʙʝʟ ʧʨʝʬʽʢʩʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʧʘʜʢʫ ʽʤʧʦʨʪʫ ʚʩʴʦʛʦ ʤʦʜʫʣʷ). ʅʘʧʨʠʢʣʘʜ 

from math import pi  

print ( pi )       # ʧʨʝʬʽʢʩ math ʥʝ ʚʢʘʟʫʻʪʴʩʷ 

ʄʦʞʥʘ ʦʜʥʦʯʘʩʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ ʟ ʦʜʥʦʛʦ ʤʦʜʫʣʷ. ʊʦʜʽ 
ʽʤʧʦʨʪʦʚʘʥʽ ʦʙôʻʢʪʠ ʧʝʨʝʣʽʯʫʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫ 

from math import pi , e, factorial  

ɼʣʷ ʽʤʧʦʨʪʫ ʚʩʽʭ ʦʙôʻʢʪʽʚ ʤʦʜʫʣʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʢʮʽʷ 

from  modul  import  *  

ɺʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽʤʧʦʨʪʫ ʤʦʜʫʣʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʩʽ ʦʙôʻʢʪʠ 
ʤʦʜʫʣʷ ʜʦʩʪʫʧʥʽ ʟʘ ʩʚʦʾʤʠ ʽʤʝʥʘʤʠ ʙʝʟ ʧʨʝʬʽʢʩʫ (ʙʝʟ ʽʤʝʥʽ ʤʦʜʫʣʷ). 

from math import *  

print ( pi )            # ʧʨʝʬʽʢʩ math ʥʝ ʚʢʘʟʫʻʪʴʩʷ 

print ( factorial ( 4))  # ʧʨʝʬʽʢʩ math ʥʝ ʚʢʘʟʫʻʪʴʩʷ 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ, ʱʦ ʧʽʜ ʯʘʩ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʽʤʧʦʨʪʫ ʦʙôʻʢʪʽʚ ʟ ʤʦʜʫʣʽʚ 
ʤʦʞʣʠʚʝ ʧʝʨʝʢʨʠʪʪʷ ʽʤʝʥ, ʷʢʱʦ ʜʚʘ ʤʦʜʫʣʽ ʥʘʜʘʶʪʴ ʜʣʷ ʽʤʧʦʨʪʫ ʦʜʥʝ ʽ ʪʝ ʞ 

ʽʤôʷ ʦʙôʻʢʪʫ. 
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ʇʽʜ ʯʘʩ ʽʤʧʦʨʪʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʢʮʽʾ from , ʜʣʷ 

ʥʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʩʝʚʜʦʥʽʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ as . 

ʅʘʧʨʠʢʣʘʜ, 

from  math  import  factorial  as  f  

print ( f ( 4))  

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʩʝʚʜʦʥʽʤʽʚ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʽʤʧʦʨʪʫ ʦʙôʻʢʪʽʚ ʟ ʨʽʟʥʠʭ 
ʤʦʜʫʣʽʚ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʽʤʝʥʘ. ɯʤʧʦʨʪ ʦʙôʻʢʪʽʚ ʤʦʜʫʣʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʽʥʩʪʨʫʢʮʽʾ from  ʨʦʙʠʪʴ ʽʤʧʦʨʪʦʚʘʥʽ ʦʙôʻʢʪʠ ʜʦʩʪʫʧʥʠʤʠ ʣʠʰʝ ʜʣʷ ʯʠʪʘʥʥʷ. 

˜̏̃̓̏̑̎̉̊ ̨̍̐̏̑̓ ̨̍̏̅̔̌̃ 

ʇʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʤʦʜʫʣʴ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʧʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʽʥʩʪʨʫʢʮʽʷ ʜʣʷ ʡʦʛʦ 
ʽʤʧʦʨʪʫ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʽ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 
ʧʝʨʰʦʾ ʽʥʩʪʨʫʢʮʽʾ ʽʤʧʦʨʪʫ ʽ ʚʩʽ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ ʽʤʧʦʨʪʫ ʮʴʦʛʦ ʤʦʜʫʣʷ ʙʫʜʫʪʴ 
ʧʦʚʝʨʪʘʪʠ ʚʞʝ ʟʘʚʘʥʪʘʞʝʥʠʡ ʦʙôʻʢʪ ʤʦʜʫʣʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʩʘʤ ʤʦʜʫʣʴ ʧʨʠ 
ʮʴʦʤʫ ʙʫʣʦ ʟʤʽʥʝʥʦ. 
ʊʦʤʫ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʤʦʜʫʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʩʪʨʫʢʮʽʶ reload ()  ʤʦʜʫʣʷ importlib : 

from importlib import reload  

reload ( modul )  

˞̠̓̃̏̑̆̎̎ ̨̍̏̅̔̌̃ 

ʗʢ ʚʞʝ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʤʦʜʫʣʷ ʥʝ ʚʠʤʘʛʘʻ ʚʽʜ 
ʧʨʦʛʨʘʤʽʩʪʘ ʷʢʠʭʦʩʴ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ. ʇʨʦʪʝ ʽʩʥʫʻ ʢʽʣʴʢʘ ʧʨʘʚʠʣ, ʷʢʠʭ 
ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʣʘʩʥʠʭ ʤʦʜʫʣʽʚ: 

Å ʇʽʜ ʯʘʩ ʽʤʝʥʫʚʘʥʥʷ ʤʦʜʫʣʷ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʠʭ ʞʝ ʧʨʘʚʠʣ, ʱʦ ʽ 
ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʟʤʽʥʥʠʭ ï ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʣʘʪʠʥʩʴʢʽ 
ʣʽʪʝʨʠ, ʮʠʬʨʠ ʪʘ ʩʠʤʚʦʣ "_" , ʧʨʠʯʦʤʫ ʧʝʨʰʠʤ ʩʠʤʚʦʣʦʤ ʫ ʽʤʝʥʽ 

ʤʦʜʫʣʷ ʤʘʻ ʙʫʪʠ ʥʝ ʮʠʬʨʘ. 
Å ʅʝ ʤʦʞʥʘ ʥʘʟʠʚʘʪʠ ʤʦʜʫʣʴ ʪʘʢ ʷʢ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʯʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘ. 
Å ʈʦʟʪʘʰʦʚʫʚʘʪʠ ʤʦʜʫʣʴ ʧʦʪʨʽʙʥʦ ʫ ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʪʘʢ, ʱʦʙ ʜʦ ʥʴʦʛʦ 
ʙʫʚ ʜʦʩʪʫʧ ʜʣʷ ʽʤʧʦʨʪʫ ʟ ʚʘʰʦʾ ʧʨʦʛʨʘʤʠ ʘʙʦ ʽʥʰʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʡʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣʷ, ʱʦ ʦʧʠʩʫʻ ʜʚʽ ʬʫʥʢʮʽʾ ï ʧʽʜʥʝʩʝʥʥʷ 
ʯʠʩʣʘ ʜʦ ʢʚʘʜʨʘʪʫ ʪʘ ʢʫʙʫ. ʉʪʚʦʨʠʤʦ ʬʘʡʣ ʟ ʢʦʜʦʤ Python, ʟ ʽʤʝʥʝʤ 
my_module . py : 
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def my_pow2( x ) :  

    return x ** 2 

 

def my_pow3( x ) :  

    return x ** 3 

ʄʦʜʫʣʴ my_module  ʛʦʪʦʚʠʡ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʡʦʛʦ ʫ ʥʘʰʽʡ ʧʨʦʛʨʘʤʽ. 

ʉʪʚʦʨʠʤʦ ʽʥʰʠʡ ʬʘʡʣ ʟ ʽʤʝʥʝʤ main . py , ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʪʘʢʠʡ ʢʦʜ  

import  my_module   # ʽʤʧʦʨʪ ʤʦʜʫʣʷ 

 

res 2 = my_module . my_pow2( 2.0 ) # ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʟ ʤʦʜʫʣʷ 

res 3 = my_module . my_pow3( 2.0 ) # ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʟ ʤʦʜʫʣʷ 

ː̏̌̏̃̎̉̊ ̝̍̏̅̔̌ ̐̑̏̄̑́̍̉ 

ɻʦʣʦʚʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʫʣʴ ʟ ʷʢʦʛʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʅʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʽʤʧʦʨʪʦʚʘʥʠʭ, ʽʤôʷ ʷʢʠʭ ʟʙʽʛʘʻʪʴʩʷ ʟ ʽʤʝʥʝʤ ʬʘʡʣʫ ʫ ʷʢʦʤʫ ʚʽʥ 
ʤʽʩʪʠʪʴʩʷ, ʛʦʣʦʚʥʠʡ ʤʦʜʫʣʴ ʤʘʻ ʟʘʨʝʟʝʨʚʦʚʘʥʝ ʽʤôʷ "__ main __" . ʎʝ ʽʤôʷ 

ʤʽʩʪʠʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʟʤʽʥʥʽʡ __name__, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʽʤʧʦʨʪʫ ʘʙʦ 

ʟʘʧʫʩʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ.  
ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, ʧʽʜ ʯʘʩ ʽʤʧʦʨʪʫ ʤʦʜʫʣʷ, ʡʦʛʦ ʢʦʜ ʧʦʚʥʽʩʪʶ 

ʚʠʢʦʥʫʻʪʴʩʷ. ʊʦʤʫ, ʘʥʘʣʽʟ ʽʤʝʥʽ ʤʦʜʫʣʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʘʙʦ ʥʝ 
ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʥʘʙʦʨʠ ʽʥʩʪʨʫʢʮʽʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ ʯʠ ʻ ʤʦʜʫʣʴ 
ʛʦʣʦʚʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʽʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʪʘʢʦʛʦ ʢʦʜʫ 

if  __name__ == "__ main __" :  

    process _some_code  

ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ process _some_code  ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʣʠʰʝ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʧʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ ʛʦʣʦʚʥʠʡ ʤʦʜʫʣʴ, ʘ ʥʝ ʽʤʧʦʨʪʦʚʘʥʠʡ. 

˝̙̠̏̈̓́̔̃́̎̎ ̨̍̏̅̔̌̃ ̔ ̨́̊̌̏̃̊̕ ̨̒̉̒̓̆̍Ȣ 

Python ʧʦʰʠʨʶʻʪʴʩʷ ʟ ʙʽʙʣʽʦʪʝʢʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 
200 ʤʦʜʫʣʽʚ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʪʘʢʠʭ ʟʘʜʘʯ ʷʢ ʽʥʪʝʨʬʝʡʩ ʜʦ 
ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʢʝʨʫʚʘʥʥʷ ʦʙôʻʢʪʘʤʠ, ʨʦʙʦʪʘ ʚ ʤʝʨʝʞʽ, ʽʥʪʝʨʥʝʪ, 
ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʦʱʦ. 
ʉʪʘʥʜʘʨʪʥʽ ʤʦʜʫʣʽ ʚʙʫʜʦʚʘʥʽ ʫ ʽʥʪʝʨʧʨʝʪʘʪʦʨ. ɼʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʣʠʰʝ ʾʭ ʽʤʧʦʨʪʫʚʘʪʠ ʫ ʧʨʦʛʨʘʤʽ ʢʦʤʘʥʜʦʶ import . 

ʂʨʽʤ ʩʪʘʥʜʘʨʪʥʠʭ, ʽʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʜʦʜʘʪʢʦʚʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ 
ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ. ʊʘʢʽ ʤʦʜʫʣʽ ʧʦʪʨʽʙʥʦ 
ʜʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ. ʇʨʦʮʝʜʫʨʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʦʛʦ ʤʦʜʫʣʷ ʟʘʣʝʞʠʪʴ 
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ʚʽʜ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʦʧʠʩʫʻʪʴʩʷ ʫ 
ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʦʜʫʣʷ. 
ʇʽʜ ʯʘʩ ʽʤʧʦʨʪʫ ʤʦʜʫʣʷ, ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʰʫʢʘʻ ʬʘʡʣ ʟ ʤʦʜʫʣʝʤ ʫ ʧʘʧʢʘʭ ʫ 

ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

¶ ʉʝʨʝʜ ʩʪʘʥʜʘʨʪʥʠʭ ʚʙʫʜʦʚʘʥʠʭ ʤʦʜʫʣʽʚ (ʢʘʪʘʣʦʛʠ Python). 

¶ ʋ ʧʘʧʮʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʽʤʧʦʨʪʫʻ ʤʦʜʫʣʴ. 

¶ ʋ ʧʘʧʢʘʭ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ʟʤʽʥʥʽʡ ʦʪʦʯʝʥʥʷ PYTHONPATH 
ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʧʠʩʦʢ ʮʠʭ ʧʘʧʦʢ ʤʽʩʪʠʪʴʩʷ ʫ ʟʤʽʥʥʽʡ sys . path . 

>>> import sys  

>>> print ( sys . path )  

['D: \ \ Repository \ \ Test', 'C: \ \ IDE \ \ python \ \ python35.zip', 

'C: \ \ IDE \ \ python \ \ DLLs', 'C: \ \ IDE \ \ python \ \ lib', 

'C: \ \ IDE \ \ python', 'C: \ \ IDE \ \ python \ \ lib \ \ site - packages']  

ʆʪʞʝ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʘʰʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʰʠʨʠʪʠ ʩʧʠʩʦʢ 
ʢʘʪʘʣʦʛʽʚ, ʜʝ ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʙʫʜʝ ʰʫʢʘʪʠ ʤʦʜʫʣʽ ʜʣʷ ʽʤʧʦʨʪʫ, ʜʦʜʘʚʰʠ ʫ ʟʤʽʥʥʫ 
sys . path  ʥʦʚʠʡ ʢʘʪʘʣʦʛ 

>>> sys . path . append ( 'C:/my_modules' )  

ʊʘʢʦʞ ʤʦʞʥʘ ʟʘʜʘʪʠ ʘʙʦ ʜʦʧʦʚʥʠʪʠ ʟʤʽʥʥʫ ʦʪʦʯʝʥʥʷ PYTHONPATH ʫ 
ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʰʣʷʭʘʤʠ ʜʦ ʢʘʪʘʣʦʛʽʚ ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʨʠʩʪʫʚʘʮʴʢʽ 
ʤʦʜʫʣʽ. 

˜́̋̆̓̉ 

ʇʘʢʝʪ ï ʮʝ ʩʧʦʩʽʙ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʽʤʝʥ ʤʦʜʫʣʽʚ ʥʘ ʙʘʟʽ ʬʘʡʣʦʚʦʾ 
ʩʠʩʪʝʤʠ. 

ʆʪʞʝ, ʷʢʱʦ ʤʦʜʫʣʽ ʮʝ ʬʘʡʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʠʭʽʜʥʠʡ ʢʦʜ, ʪʦ ʧʘʢʝʪʠ ï ʮʝ 
ʢʘʪʘʣʦʛʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʦʜʫʣʽ. ʇʘʢʝʪʠ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʧʘʧʦʢ, ʱʦ 
ʤʽʩʪʷʪʴ ʤʦʜʫʣʴ.  
ʇʘʢʝʪʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʢʦʣʝʢʮʽʾ ʤʦʜʫʣʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʢʽ 

ʙʽʙʣʽʦʪʝʢʠ ï ʧʘʢʝʪʥʠʡ ʽʤʧʦʨʪ ʨʦʙʠʪʴ ʢʦʜ ʙʽʣʴʰ ʯʠʪʘʙʝʣʴʥʠʤ ʽ ʟʥʘʯʥʦ 
ʧʨʠʰʚʠʜʰʫʻ ʧʦʰʫʢ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʘʢʝʪʽʚ ʨʦʙʠʪʴ ʙʝʟʧʝʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʥ ʤʦʜʫʣʽʚ ʫ 

ʙʘʛʘʪʦʤʦʜʫʣʴʥʠʭ ʧʘʢʝʪʘʭ. 
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˞̓̑̔̋̓̔̑́ ̐́̋̆̓́ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʧʘʢʝʪʘ TCP ï ʢʦʨʝʥʝʚʠʡ ʢʘʪʘʣʦʛ TCP (ʈʠʩ.10.1). ʋ 
ʥʴʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʜʚʘ ʧʽʜʢʘʪʘʣʦʛʠ Server ʽ Client. ʂʦʞʝʥ ʟ ʢʘʪʘʣʦʛʽʚ ʤʽʩʪʠʪʴ 

ʬʘʡʣ (ʤʦʜʫʣʴ) __init __. py  ʎʝʡ ʬʘʡʣ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʧʦʨʦʞʥʽʤ ʘʙʦ ʤʽʩʪʠʪʠ 

ʢʦʜ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʧʘʢʝʪʘ ï ʢʦʜ ʢʦʪʨʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʽʤʧʦʨʪʫ ʧʘʢʝʪʫ. ʋ 
ʨʘʥʥʽʭ ʚʝʨʩʽʷʭ Python ʬʘʡʣ __init __. py  ʚʢʘʟʫʚʘʚ, ʱʦ ʢʘʪʘʣʦʛ, ʷʢʠʡ ʡʦʛʦ 

ʤʽʩʪʠʪʴ, ʻ ʧʘʢʝʪʦʤ. ʇʦʯʠʥʘʶʯʠ ʟ ʚʝʨʩʽʾ 3.3 ʬʘʡʣ __init __. py  ʻ 

ʥʝʦʙʦʚôʷʟʢʦʚʠʤ. 
 

 

ʈʠʩ. 10.1. ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ TCP. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʤʦʜʫʣʴ, ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʧʦʚʥʠʡ ʰʣʷʭ (ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʚʢʣʘʜʝʥʥʷ ʚʩʽʭ ʢʘʪʘʣʦʛʽʚ ʧʘʢʝʪʘ) ʜʦ ʤʦʜʫʣʷ, ʱʦ ʽʤʧʦʨʪʫʻʪʴʩʷ 










