
ʆʪʚʝʪʳ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ çʟʝʣʸʥʦʛʦè ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ 

MathCat 
 

ɿʘʜʘʯʘ 1. (5 ʙʘʣʣʦʚ) ʈʘʥʦ ʫʪʨʦʤ ʄʠʰʘ ʠ ʉʝʨʸʞʘ ʧʦʰʣʠ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʠ ʚʩʪʨʝʪʠʣʠʩʴ ʯʝʨʝʟ 24 ʤʠʥʫʪʳ ʨʦʚʥʦ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʠʭ ʜʦʤʘʤʠ. ɺ ʦʙʝʜ ʦʥʠ 

ʧʦʝʭʘʣʠ ʠʟ ʩʚʦʠʭ ʜʦʤʦʚ ʥʘ ʚʝʣʦʩʠʧʝʜʘʭ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠ ʩʥʦʚʘ 

ʚʩʪʨʝʪʠʣʠʩʴ ʧʦʩʝʨʝʜʠʥʝ, ʥʦ ʫʞʝ ʯʝʨʝʟ 12 ʤʠʥʫʪ ʧʦʩʣʝ ʩʪʘʨʪʘ. ʉʢʦʣʴʢʦ ʤʠʥʫʪ 

ʧʨʦʡʜʸʪ ʜʦ ʠʭ ʚʩʪʨʝʯʠ, ʝʩʣʠ ʚʝʯʝʨʦʤ, ʚʳʡʜʷ ʠʟ ʩʚʦʠʭ ʜʦʤʦʚ, ʄʠʰʘ ʧʦʝʜʝʪ ʥʘ 

ʚʝʣʦʩʠʧʝʜʝ, ʘ ʉʝʨʸʞʘ ʧʦʡʜʝʪ ʧʝʰʢʦʤ? (ɺʩʝ ʩʢʦʨʦʩʪʠ ʧʦʩʪʦʷʥʥʳ. ʉʢʦʨʦʩʪʴ ʉʝʨʸʞʠ ʧʝʰʢʦʤ ʠ ʩʢʦʨʦʩʪʴ 

ʄʠʰʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʝ.) 

ʆʪʚʝʪ: 16 

ʈʝʰʝʥʠʝ: ʀʟ ʫʩʣʦʚʠʷ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʄʠʰʠ ʠ ʉʝʨʸʞʠ ʠ ʧʝʰʢʦʤ, ʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʨʘʚʥʳ, 

ʪʘʢ ʢʘʢ ʚʩʪʨʝʯʘ ʧʨʦʠʟʦʰʣʘ ʧʦʩʝʨʝʜʠʥʝ ʧʫʪʠ. ʇʨʠʯʸʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʚ 24 : 12 = 2 ʨʘʟʘ 

ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʝʰʢʦʤ. ʊʦʛʜʘ ʚʝʯʝʨʦʤ ʉʝʨʸʞʘ ʧʨʦʡʜʸʪ ʣʠʰʴ ʪʨʝʪʴ ʧʫʪʠ ʜʦ ʚʩʪʨʝʯʠ ʩ ʄʠʰʝʡ 

(ʪ.ʢ. ʝʛʦ ʩʢʦʨʦʩʪʴ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʠʭ ʩʢʦʨʦʩʪʠ ʩʙʣʠʞʝʥʠʷ) ʠ ʧʦʪʨʘʪʠʪ ʥʘ ʵʪʦ 24 Ā 2 : 3 = 16 ʤʠʥʫʪ. 

 

ɿʘʜʘʯʘ 2. (5 ʙʘʣʣʦʚ) ɿʘ ʢʨʫʛʣʳʤ ʩʪʦʣʦʤ ʩʠʜʷʪ 6 ʛʦʩʪʝʡ. ʅʘ ʟʘʚʪʨʘʢ ʠʤ ʧʨʠʥʝʩʣʠ 19 ʧʠʨʦʞʢʦʚ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʢʘʞʜʳʡ ʛʦʩʪʴ ʩʲʝʣ ʣʠʙʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʠʨʦʞʢʦʚ, ʣʠʙʦ ʥʘ 2 ʤʝʥʴʰʝ, ʯʝʤ ʝʛʦ ʩʦʩʝʜ ʩʧʨʘʚʘ. ʂʘʢʦʝ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʠʨʦʞʢʦʚ ʤʦʛʣʠ ʩʲʝʩʪʴ ʛʦʩʪʠ? 

ʆʪʚʝʪ: 18 

ʈʝʰʝʥʠʝ: ʇʦʢʘʞʝʤ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʩʪʴ ʩʲʝʣ ʯʸʪʥʦʝ ʯʠʩʣʦ ʧʠʨʦʞʢʦʚ. ʆʪʩʶʜʘ ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ, ʯʪʦ ʛʦʩʪʠ 

ʥʝ ʤʦʛʣʠ ʩʲʝʩʪʴ ʚʩʝ 19 ʧʠʨʦʞʢʦʚ, ʘ ʤʘʢʩʠʤʫʤ 18. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʪʦ-ʪʦ ʜʦʣʞʝʥ ʙʳʣ ʩʲʝʩʪʴ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ ʧʠʨʦʞʢʦʚ, ʯʝʤ ʝʛʦ ʩʦʩʝʜ ʩʧʨʘʚʘ, ʠ ʪʦʛʜʘ ʢʘʞʜʳʡ ʩʲʝʩʪ ʯʸʪʥʦʝ ʯʠʩʣʦ ʧʠʨʦʞʢʦʚ. ʀʥʘʯʝ ʢʘʞʜʳʡ 

ʛʦʩʪʴ ʩʲʝʣ ʙʳ ʥʘ 2 ʧʠʨʦʞʢʘ ʤʝʥʴʰʝ, ʯʝʤ ʝʛʦ ʩʦʩʝʜ ʩʧʨʘʚʘ, ʠ ʪʦʛʜʘ ʧʝʨʚʳʡ ʛʦʩʪʴ ʩʲʝʣ ʙʳ ʥʘ 2 Ā 6 = 12 

ʧʠʨʦʞʢʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʦʥ ʩʘʤ. ʊʦʛʜʘ ʢʪʦ-ʪʦ ʩʲʝʣ ʯʸʪʥʦʝ ʯʠʩʣʦ ʧʠʨʦʞʢʦʚ, ʠ ʦʩʪʘʣʴʥʳʝ ï ʪʦʞʝ. ʇʦʢʘʞʝʤ, 

ʯʪʦ ʛʦʩʪʠ ʤʦʛʣʠ ʩʲʝʩʪʴ 18 ʧʠʨʦʞʢʦʚ: 2, 4, 2, 4, 2, 4. 

 

ɿʘʜʘʯʘ 3. (7 ʙʘʣʣʦʚ) ʂʦʩʪʷ ʧʦʜʫʤʘʣ, ʯʪʦ ʝʩʣʠ ʣʶʙʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ ʫʤʥʦʞʠʪʴ ʥʘ 101 ʠ ʧʨʠʙʘʚʠʪʴ ʢ 

ʧʨʦʠʟʚʝʜʝʥʠʶ 1, ʪʦ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʜʝʣʠʪʴʩʷ ʥʘ 102. ʉʝʨʸʞʘ ʧʨʝʜʣʦʞʠʣ ʧʨʦʚʝʨʠʪʴ ʂʦʩʪʠʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʘ ʯʠʩʣʝ 23: 23 Ā 101 = 2323, 2323 + 1 = 2324 ï ʵʪʦ ʯʠʩʣʦ ʥʝ ʜʝʣʠʪʩʷ ʥʘ 102. ɸ ʢʘʢʦʝ 

ʥʘʠʙʦʣʴʰʝʝ ʪʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ ʧʦʩʣʝ ʜʝʡʩʪʚʠʡ ʂʦʩʪʠ ʜʘʩʪ ʨʝʟʫʣʴʪʘʪ, ʢʨʘʪʥʳʡ 102? 

ʆʪʚʝʪ: 919 

ʈʝʰʝʥʠʝ: ʇʫʩʪʴ n ï ʪʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ. ʇʦʩʣʝ ʜʝʡʩʪʚʠʡ ʂʦʩʪʠ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ 101n + 1. ʕʪʦ ʯʠʩʣʦ 

ʜʦʣʞʥʦ ʜʝʣʠʪʴʩʷ ʥʘ 102. ɿʘʤʝʪʠʤ, ʯʪʦ 101n + 1 = 102n - n + 1 = 102n + (1 - n). ʊʘʢ ʢʘʢ 102n ʜʝʣʠʪʩʷ ʥʘ 

102, ʪʦ 101n + 1 ʜʝʣʠʪʩʷ ʥʘ 102 ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ (1 - n) ʜʝʣʠʪʩʷ ʥʘ 102, ʪʦ ʝʩʪʴ (n - 1) ʜʝʣʠʪʩʷ 

ʥʘ 102. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, n = 102k + 1, ʛʜʝ k ï ʮʝʣʦʝ ʯʠʩʣʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ 9. ʊʦʛʜʘ 

ʥʘʠʙʦʣʴʰʝʝ ʠʩʢʦʤʦʝ ʪʨʸʭʟʥʘʯʥʦʝ ʯʠʩʣʦ ʨʘʚʥʦ 102 Ā 9 + 1 = 919. 

 

ɿʘʜʘʯʘ 4. (9 ʙʘʣʣʦʚ) ʅʘ ʜʦʩʢʝ ʟʘʧʠʩʘʥʳ ʚ ʨʷʜ ʪʨʠ ʯʠʩʣʘ. ʉʘʰʘ ʧʨʦʜʦʣʞʘʝʪ ʵʪʦʪ ʨʷʜ ʚʧʨʘʚʦ: ʢʘʞʜʦʝ 

ʥʦʚʦʝ ʯʠʩʣʦ ʨʘʚʥʦ ʩʫʤʤʝ ʩʘʤʦʛʦ ʧʨʘʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʩʧʨʘʚʘ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, ʯʝʪʚʸʨʪʦʝ ʯʠʩʣʦ ʨʘʚʥʦ 

ʩʫʤʤʝ ʪʨʝʪʴʝʛʦ ʠ ʧʝʨʚʦʛʦ, ʧʷʪʦʝ ʯʠʩʣʦ ʨʘʚʥʦ ʩʫʤʤʝ ʯʝʪʚʝʨʪʦʛʦ ʠ ʚʪʦʨʦʛʦ, ʠ ʪʘʢ ʜʘʣʝʝ. ʊʘʢ ʦʥ ʜʦʧʠʩʘʣ 

ʧʷʪʴ ʯʠʩʝʣ. ʉʫʤʤʘ ʚʩʝʭ ʚʦʩʴʤʠ ʯʠʩʝʣ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʘ 324. ʅʘʡʜʠʪʝ ʩʫʤʤʫ ʯʝʪʚʸʨʪʦʛʦ, ʧʷʪʦʛʦ ʠ ʰʝʩʪʦʛʦ 

ʯʠʩʝʣ. 

ʆʪʚʝʪ: 108 

ʈʝʰʝʥʠʝ: ɺʳʧʠʰʝʤ ʧʝʨʚʳʝ ʚʦʩʝʤʴ ʯʠʩʝʣ: a, b, c, a + c, a + b + c, a + b + 2c, 2a + b + 3c, 3a + 2b + 4c. 

ʊʦʛʜʘ ʩʫʤʤʘ ʚʩʝʭ ʯʠʩʝʣ ʨʘʚʥʷʝʪʩʷ 9a + 6b + 12c = 324. ɿʘʤʝʪʠʤ, ʯʪʦ ʠʩʢʦʤʘʷ ʩʫʤʤʘ ʨʘʚʥʘ 

(a + c) + (a + b + c) + (a + b + 2c) = 3a + 2b + 4c, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʪʨʝʪʴ ʦʪ ʩʫʤʤʳ ʚʩʝʭ ʥʘʧʠʩʘʥʥʳʭ ʯʠʩʝʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʚʝʪ ʨʘʚʝʥ 324 : 3 = 108. 

 

ɿʘʜʘʯʘ 5. (10 ʙʘʣʣʦʚ) ʉʝʨʸʞʘ ʚʳʧʠʩʘʣ ʥʘ ʜʦʩʢʫ k ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʜʘʶʱʠʭ ʚ ʩʫʤʤʝ 180. ʆʣʷ 

ʧʦʩʯʠʪʘʣʘ ʫ ʢʘʞʜʦʛʦ ʯʠʩʣʘ ʝʛʦ ʩʫʤʤʫ ʮʠʬʨ ʠ ʟʘʧʠʩʘʣʘ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʷʜ ʥʘ ʚʪʦʨʫʶ ʜʦʩʢʫ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʨʷʜʫ ʢʘʞʜʦʝ ʯʠʩʣʦ, ʢʨʦʤʝ ʧʝʨʚʦʛʦ, ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ ʙʦʣʴʰʝ 

ʧʨʝʜʳʜʫʱʝʛʦ. ʇʨʠ ʢʘʢʦʤ ʥʘʠʙʦʣʴʰʝʤ k ʪʘʢʦʝ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ? 

ʆʪʚʝʪ: 12 


