
 1.ñʄʘʩʣʝʥʠʮʘò 

ʄʘʤʘ ʧʝʢʣʘ ʙʣʠʥʳ ʢ ʧʨʘʟʜʥʠʢʫ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʥʘ ʢʫʭʥʶ ʧʨʠʰʣʠ ʦʪʝʮ ʠ ʜʚʘ 

ʩʳʥʘ ʠ ʩʪʘʣʠ ʧʦʝʜʘʪʴ ʙʣʠʥʳ, ʢʦʪʦʨʳʝ ʟʘʢʦʥʯʠʣʠʩʴ ʯʝʨʝʟ ʧʦʣʯʘʩʘ (ʤʘʤʘ ʧʨʠ ʵʪʦʤ 

ʧʨʦʜʦʣʞʘʣʘ ʧʝʯʴ ʙʣʠʥʳ). ɽʩʣʠ ʙʳ ʧʨʠʰʣʠ ʣʠʰʴ ʜʚʘ ʩʳʥʘ, ʪʦ ʙʣʠʥʳ ʟʘʢʦʥʯʠʣʠʩʴ ʙʳ 

ʯʝʨʝʟ ʯʘʩ. ʂʦʛʜʘ ʙʳ ʟʘʢʦʥʯʠʣʠʩʴ ʙʣʠʥʳ, ʝʩʣʠ ʙʳ ʧʨʠʰʸʣ ʣʠʰʴ ʧʘʧʘ (ʩʢʦʨʦʩʪʴ 

ʧʦʝʜʘʥʠʷ ʙʣʠʥʦʚ ʫ ʚʩʝʭ ʪʨʦʠʭ ʦʜʠʥʘʢʦʚʘ)? 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʤʘʤʘ ʧʝʯʸʪ ʙʣʠʥʳ, ʨʘʚʥʘ v ʙʣʠʥʦʚ/ʯʘʩ, ʘ ʩʢʦʨʦʩʪʴ, ʩ 

ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʠʟ ʩʳʥʦʚʝʡ ʠʣʠ ʧʘʧʘ ʧʦʝʜʘʶʪ ʙʣʠʥʳ, ʨʘʚʥʘ u ʙʣʠʥʦʚ/ʯʘʩ. ɿʘʤʝʪʠʤ, 

ʯʪʦ u ʠ v ʤʦʛʫʪ ʥʝ ʙʳʪʴ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʘʤʘ ʧʝʯʸʪ 1 ʙʣʠʥ ʟʘ 7 

ʤʠʥʫʪ, ʪʦ ʦʥʘ ʫʩʧʝʝʪ ʟʘ ʯʘʩ ʠʩʧʝʯʴ 8 ʙʣʠʥʦʚ ʠ ʫ ʥʝʸ ʝʱʸ ʦʩʪʘʝʪʩʷ ʚ ʟʘʧʘʩʝ 4 ʤʠʥʫʪʳ, 

ʪ.ʝ. ʵʪʘ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ 8 ʮʝʣʳʭ ʠ 4/7 ʙʣʠʥʘ/ʯʘʩ. 

ʇʫʩʪʴ ʦʪʝʮ ʠ ʜʚʘ ʩʳʥʘ ʧʨʠʰʣʠ ʥʘ ʢʫʭʥʶ ʯʝʨʝʟ t ʯʘʩʦʚ. ʊʦʛʜʘ ʧʦ ʫʩʣʦʚʠʶ: 

1) vĿ(t+0.5) = 3uĿ0.5   (ʯʝʨʝʟ ʧʦʣʯʘʩʘ ʦʪʝʮ ʠ ʜʚʘ ʩʳʥʘ ʩʲʝʣʠ ʚʩʝ ʙʣʠʥʳ, ʢʦʪʦʨʳʝ 

ʫʩʧʝʣʘ ʠʩʧʝʯʴ ʤʘʤʘ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ) 

2) vĿ(t+1) = 2uĿ1 (ʯʝʨʝʟ ʯʘʩ ʜʚʘ ʩʳʥʘ ʩʲʝʣʠ ʙ  rʚʩʝ ʙʣʠʥʳ, ʢʦʪʦʨʳʝ ʫʩʧʝʣʘ ʙʳ ʠʩʧʝʯʴ 

ʤʘʤʘ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ) 

ɺʳʯʠʪʘʷ ʠʟ ʚʪʦʨʦʛʦ ʨʘʚʝʥʩʪʚʘ ʧʝʨʚʦʝ, ʧʦʣʫʯʘʝʤ, ʯʪʦ v = u, ʪ.ʝ. ʦʪʝʮ ʝʩʪ ʩ ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʤʘʤʘ ʧʝʯʸʪ ʙʣʠʥʳ ʠ ʙʣʠʥʳ ʥʝ ʟʘʢʦʥʯʠʣʠʩʴ ʙʳ ʥʠʢʦʛʜʘ (ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʤʘʤʘ ʧʝʯʸʪ, ʘ ʧʘʧʘ ʝʩʪ, ʙʣʠʥʳ ʦʩʪʘʶʪʩʷ)! ʅʘ ʨʠʩʫʥʢʝ 

ʠʟʦʙʨʘʞʝʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʜʣʷ v = 20 ʙʣʠʥʦʚ/ʯʘʩ. ɺʠʜʥʦ, ʯʪʦ ʢʨʘʩʥʘʷ ʠ ʩʠʥʷʷ ʣʠʥʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳ. 

 

ʂʦʤʤʝʥʪʘʨʠʡ: ʤʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʠ u ʠ v ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ. ɺ 

ʨʝʘʣʴʥʦʩʪʠ ʵʪʦ ʥʝ ʪʘʢ: ʤʘʤʘ ʫʩʪʘʝʪ, ʘ ʧʘʧʘ ʥʘʩʳʱʘʝʪʩʷ ʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʲʝʩʪʴ 

ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʣʠʥʦʚ. ʄʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʦʯʝʥʴ ʫʧʨʦʱʝʥʥʦʡ 

ñʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶò ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  
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2. ñɺʦʣʝʡʙʦʣò 

ɺ ʚʦʣʝʡʙʦʣʴʥʦʤ ʪʫʨʥʠʨʝ, ʧʨʦʭʦʜʠʚʰʝʤ ʚ ʦʜʠʥ ʢʨʫʛ (ʢʘʞʜʘʷ ʢʦʤʘʥʜʘ ʠʛʨʘʝʪ ʩ ʢʘʞʜʦʡ 
ʨʦʚʥʦ ʦʜʠʥ ʨʘʟ) 20% ʚʩʝʭ ʢʦʤʘʥʜ ʥʝ ʦʜʝʨʞʘʣʠ ʥʠ ʦʜʥʦʡ ʧʦʙʝʜʳ.  ʉʢʦʣʴʢʦ ʚʩʝʛʦ 
ʢʦʤʘʥʜ ʫʯʘʩʪʚʦʚʘʣʦ ʚ ʵʪʦʤ ʪʫʨʥʠʨʝ? 

ʈʝʰʝʥʠʝ. 

ʂʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʥʝ ʦʜʝʨʞʘʣʠ ʥʠ ʦʜʥʦʡ ʧʦʙʝʜʳ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʦʜʥʦʡ. ɺʝʜʴ 

ʝʩʣʠ ʪʘʢʠʭ ʢʦʤʘʥʜ ʜʚʝ ʠʣʠ ʙʦʣʝʝ, ʪʦ ʦʥʠ ʩʳʛʨʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʢʘʢʘʷ-ʪʦ ʦʜʥʘ ʠʟ ʥʠʭ 

ʧʦʙʝʜʠʣʘ (ʥʠʯʴʠʭ ʚ ʚʦʣʝʡʙʦʣʝ ʥʝʪ). ʇʨʦʪʠʚʦʨʝʯʠʝ. 

ʀʪʘʢ, 1 ʢʦʤʘʥʜʘ ï ʵʪʦ 20% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ. ɿʥʘʯʠʪ, ʚʩʝʛʦ ʙʳʣʦ 5 ʢʦʤʘʥʜ.   

ʆʪʚʝʪ: 5 ʢʦʤʘʥʜ. 

 

 

3. ñʕʢʩʧʝʨʠʤʝʥʪò 

ʄʘʨʪʳʰʢʘ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʦʜʠʥ ʠʟ 100 ʵʪʘʞʝʡ ʥʝʙʦʩʢʨʸʙʘ ʠ ʙʨʦʩʘʝʪ ʚʥʠʟ ʢʦʢʦʩ. ʆʥʘ 

ʧʳʪʘʝʪʩʷ ʚʳʷʩʥʠʪʴ, ʩ ʢʘʢʦʛʦ ʥʘʠʤʝʥʴʰʝʛʦ ʵʪʘʞʘ ʥʫʞʥʦ ʙʨʦʩʠʪʴ ʢʦʢʦʩ, ʯʪʦʙʳ ʪʦʪ 

ʨʘʟʙʠʣʩʷ. ʂʘʢʦʚʦ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʧʳʪʦʢ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʵʪʦʛʦ, ʝʩʣʠ ʫ 

ʤʘʨʪʳʰʢʠ ʚʩʝʛʦ ʜʚʘ ʢʦʢʦʩʘ? 

ʈʝʰʝʥʠʝ. 

ʈʝʰʠʤ ʩʥʘʯʘʣʘ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ: ʢʘʢʦʡ ʥʘʠʙʦʣʴʰʝʡ ʚʳʩʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʟʜʘʥʠʝ, 

ʯʪʦʙʳ ʜʣʷ ʥʝʛʦ ʟʘ k ʙʨʦʩʘʥʠʡ ʤʦʞʥʦ ʙʳʣʦ ʚʳʷʩʥʠʪʴ ʪʦ, ʯʪʦ ʩʧʨʘʰʠʚʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʡ 

ʟʘʜʘʯʝ. ʅʘʠʙʦʣʴʰʠʡ ʵʪʘʞ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʡ ʧʦʧʳʪʢʝ, ʨʘʚʝʥ k. ɺʝʜʴ ʝʩʣʠ 

ʢʦʢʦʩ ʨʘʟʦʙʴʝʪʩʷ, ʫ ʥʘʩ ʦʩʪʘʥʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʢʦʢʦʩ ʠ k-1 ʧʦʧʳʪʦʢ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʳ 

ʚʳʥʫʞʜʝʥʳ ʧʨʦʚʝʨʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʵʪʘʞʠ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ. ɽʩʣʠ ʞʝ ʢʦʢʦʩ 

ʥʝ ʨʘʟʙʠʣʩʷ, ʪʦ ʙʨʦʩʘʝʤ ʝʛʦ ʩ ʵʪʘʞʘ k + (k-1). ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʵʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʦʟʤʦʞʥʳʡ ʵʪʘʞ, ʚʝʜʴ ʝʩʣʠ ʪʝʧʝʨʴ ʧʝʨʚʳʡ ʢʦʢʦʩ 

ʨʘʟʦʙʴʝʪʩʷ, ʫ ʥʘʩ ʦʩʪʘʥʝʪʩʷ ʚʩʝʛʦ (k ï 2) ʧʦʧʳʪʦʢ , ʠ ʤʳ ʙʫʜʝʤ ʚʳʥʫʞʜʝʥʳ ʧʨʦʚʝʨʷʪʴ 

ʵʪʘʞʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, ʥʘʯʠʥʘʷ ʩ (k+1)-ʦʛʦ ʵʪʘʞʘ. ɽʩʣʠ ʞʝ ʧʝʨʚʳʡ 

ʢʦʢʦʩ ʥʝ ʨʘʟʙʠʣʩʷ ʧʨʠ ʙʨʦʩʘʥʠʠ ʩ ʵʪʘʞʘ k + (k-1), ʪʦ ʙʨʦʩʘʝʤ ʝʛʦ ʩ ʵʪʘʞʘ k+(k-1)+(k-2) 


