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Ⱦɥɹ ɜɫɟɯ ɡɚɞɚɱ: 

ɂɦɹ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ: input.txt 

ɂɦɹ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ: output.txt 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɚɦɹɬɢ: 256 Ɇɛ 
 
Ɂɚɞɚɱɚ 1. ɂɡɦɟɪɟɧɢɟ ȼɫɟɥɟɧɧɨɣ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 1 ɫɟɤ. 
Ɉɫɬɚɩ ɂɛɪɚɝɢɦɨɜɢɱ ɢ ɂɩɩɨɥɢɬ Ɇɚɬɜɟɟɜɢɱ ɨɛɡɚɜɟɥɢɫɶ ɤɚɠɞɵɣ ɩɨ ɚɫɬɪɨɥɹɛɢɢ ɢ ɪɟɲɢɥɢ 

ɱɟɝɨ-ɧɢɛɭɞɶ ɷɬɚɤɨɟ ɩɨɦɟɪɢɬɶ. Ⱥ ɱɟɝɨ ɢ ɧɟ ɦɟɪɢɬɶ-ɬɨ — ɫɚɦɚ ɦɟɪɹɟɬ, ɛɵɥɨ ɛɵ ɱɬɨ ɦɟɪɢɬɶ. ɇɭ ɢ 
ɧɚɩɪɚɜɢɥɢ ɨɧɢ ɤɚɠɞɵɣ ɫɜɨɸ ɚɫɬɪɨɥɹɛɢɸ ɧɚ ɫɟɜɟɪɧɵɣ ɩɨɥɸɫ ȼɫɟɥɟɧɧɨɣ, ɞɚ ɢ ɦɟɪɹɸɬ ɜɫɟ, ɱɬɨ ɧɢ 
ɩɨɩɚɞɹ. ɇɭ, ɚ ɩɪɢɛɨɪ ɫɟɣ ɭɫɬɪɨɟɧ ɬɚɤ, ɱɬɨ ɦɟɪɹɟɬ ɨɧ ɜɫɟ ɩɨɞɪɹɞ, ɧɨ ɬɨɥɶɤɨ ɫɬɪɨɝɨ ɜɧɭɬɪɢ ɨɛɥɚɫɬɢ, 
ɬɨɱɤɢ ɤɨɬɨɪɨɣ ɭɞɚɥɟɧɵ ɨɬ ɧɚɛɥɸɞɚɬɟɥɹ ɧɟ ɛɨɥɟɟ, ɱɟɦ ɧɚ R ɩɚɪɫɟɤ, ɢ ɥɭɱ, ɧɚ ɧɢɯ ɧɚɩɪɚɜɥɟɧɧɵɣ ɢɡ 
ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ, ɨɬɤɥɨɧɹɟɬɫɹ ɨɬ ɥɭɱɚ, ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɫɬɪɨɝɨ ɜɜɟɪɯ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ OГ ɧɟ 
ɛɨɥɟɟ, ɱɟɦ ɧɚ Į ɝɪɚɞɭɫɨɜ. ɂ, ɤɨɧɟɱɧɨ ɠɟ, ɢɦ ɢɧɬɟɪɟɫɧɨ ɭɡɧɚɬɶ ɨɛɴɺɦ ɨɛɥɚɫɬɢ, ɤɚɠɞɚɹ ɬɨɱɤɚ 
ɤɨɬɨɪɨɣ ɨɛɨɡɪɟɜɚɟɬɫɹ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɢɡ ɚɫɬɪɨɥɹɛɢɣ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ     
ȼɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ ɫɨɞɟɪɠɚɬɫɹ ɞɜɟ ɫɬɪɨɤɢ. ȼ ɤɚɠɞɨɣ ɫɬɪɨɤɟ ɡɚɩɢɫɚɧɨ ɩɨ ɩɹɬɶ ɜɟɳɟɫɬɜɟɧɧɵɯ 

ɱɢɫɟɥ x, y, z, Į, R — ɤɨɨɪɞɢɧɚɬɵ ɧɚɛɥɸɞɚɬɟɥɟɣ, ɭɝɨɥ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɦɟɪɹɟɬ ɚɫɬɪɨɥɹɛɢɹ, ɢ 
ɪɚɞɢɭɫ ɨɛɥɚɫɬɢ ɧɚɛɥɸɞɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (0 ≤ x, y, z, R ≤ 30, 0 ≤ Į ≤ 90). ɉɪɢ ɷɬɨɦ x, y, z ɢ R 
ɢɡɦɟɪɹɸɬɫɹ ɜ ɩɚɪɫɟɤɚɯ, ɚ ɭɝɨɥ Į — ɜ ɝɪɚɞɭɫɚɯ. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ     
   ȼ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɨɞɧɨ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ — ɨɛɴɺɦ ɢɡɦɟɪɟɧɧɨɣ 

ɨɛɥɚɫɬɢ ɜ ɤɭɛɢɱɟɫɤɢɯ ɩɚɪɫɟɤɚɯ, ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0.1 ɤɭɛɨɩɚɪɫɟɤɚ.  

ɉɪɢɦɟɪɵ      

input.txt output.txt ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
ɢɡɦɟɪɟɧɧɨɣ ɨɛɥɚɫɬɢ 

0.0 0.0 0.0 90.0 10.0 

0.0 0.0 5.0 45.0 5.0 

2094.4 

 
5.1 5.4 5.6 45.5 15.7 

20.8 20.1 20.3 30.3 13.1 

3067.3 
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Ɂɚɞɚɱɚ 2. ɐɚɩɥɹ ɧɚ ɛɨɥɨɬɚɯ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 4 ɫɟɤ. 
ȼ ɧɟɤɨɬɨɪɨɣ ɛɨɥɨɬɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ ɩɨɫɟɥɢɥɚɫɶ ɰɚɩɥɹ. Ɉɧɚ ɥɸɛɢɬ ɨɛɥɟɬɚɬɶ ɛɥɢɡɥɟɠɚɳɢɟ 

ɛɨɥɨɬɚ ɢ ɩɭɬɟɲɟɫɬɜɨɜɚɬɶ ɩɨ ɤɨɱɤɚɦ. ɉɪɢɥɟɬɟɜ ɧɚ ɤɚɤɨɟ-ɬɨ ɛɨɥɨɬɨ, ɰɚɩɥɹ ɜɵɛɢɪɚɟɬ ɫɟɛɟ ɤɨɱɤɭ, 
ɜɫɬɚɟɬ ɧɚ ɧɟɟ ɥɟɜɨɣ ɧɨɝɨɣ, ɪɚɡɦɵɲɥɹɟɬ ɨ ɠɢɡɧɢ,  ɡɚɬɟɦ ɜɵɛɢɪɚɟɬ ɫɟɛɟ ɞɪɭɝɭɸ ɤɨɱɤɭ, ɞɨ ɤɨɬɨɪɨɣ 
ɲɚɝɚɟɬ ɩɨ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɤɨɱɤɚɦ, ɧɚɱɢɧɚɹ ɫ ɩɪɚɜɨɣ ɧɨɝɢ, ɜɫɬɚɜɚɹ ɧɚ ɤɚɠɞɭɸ ɤɨɱɤɭ ɨɞɧɨɣ 
ɧɨɝɨɣ. Ɉɧɚ ɜɵɛɢɪɚɟɬ ɫɟɛɟ ɦɚɪɲɪɭɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚ ɤɨɧɟɱɧɭɸ ɤɨɱɤɭ ɩɨɩɚɫɬɶ ɫɧɨɜɚ 
ɥɟɜɨɣ ɧɨɝɨɣ, ɩɪɢɱɟɦ ɧɟ ɩɪɨɯɨɞɢɬɶ ɨɞɧɭ ɤɨɱɤɭ ɞɜɚɠɞɵ.  

ɐɚɩɥɹ ɩɨɩɚɥɚɫɶ ɞɨɜɨɥɶɧɨ ɥɟɧɢɜɚɹ. Ɉɧɚ ɯɨɬɟɥɚ ɛɵ ɫɞɟɥɚɬɶ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ ɲɚɝɨɜ ɩɨ 
ɤɨɱɤɚɦ. ɉɨɦɨɝɢɬɟ ɟɣ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɯɨɞɧɨɣ ɮɚɣɥ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɛɨɥɨɬ. 
ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɨɩɢɫɚɧɢɹ ɨɞɧɨɝɨ ɛɨɥɨɬɚ ɱɟɪɟɡ ɩɪɨɛɟɥ ɞɚɧɵ ɱɢɫɥɚ n, m, s ɢ t , ɝɞɟ n  ʊ 

ɤɨɥɢɱɟɫɬɜɨ ɤɨɱɟɤ ɧɚ ɷɬɨɦ ɛɨɥɨɬɟ, m ʊ ɤɨɥɢɱɟɫɬɜɨ ɩɚɪ ɤɨɱɟɤ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɰɚɩɥɹ ɦɨɠɟɬ 
ɫɞɟɥɚɬɶ ɲɚɝ, s  ʊ ɧɨɦɟɪ ɧɚɱɚɥɶɧɨɣ ɤɨɱɤɢ, t  ʊ ɧɨɦɟɪ ɤɨɧɟɱɧɨɣ ɤɨɱɤɢ. ȼɫɟ ɤɨɱɤɢ ɧɚ ɛɨɥɨɬɟ 
ɡɚɧɭɦɟɪɨɜɚɧɵ ɱɢɫɥɚɦɢ ɨɬ 1 ɞɨ n, s  t. 

ȼ ɫɥɟɞɭɸɳɢɯ m ɫɬɪɨɤɚɯ ɡɚɩɢɫɚɧɨ ɩɨ ɞɜɚ ɪɚɡɥɢɱɧɵɯ ɰɟɥɵɯ ɱɢɫɥɚ — ɧɨɦɟɪɚ ɤɨɱɟɤ, ɦɟɠɞɭ 
ɤɨɬɨɪɵɦɢ ɰɚɩɥɹ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɨɞɢɧ ɲɚɝ. 

ɋɭɦɦɚ n ɩɨ ɜɫɟɦ ɛɨɥɨɬɚɦ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 20. ȼ ɤɚɠɞɨɦ ɛɨɥɨɬɟ n  2. 
ȼɯɨɞɧɨɣ ɮɚɣɥ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɬɪɨɤɨɣ 0 0 0 0. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɛɨɥɨɬɚ ɧɚ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɟ ɧɭɠɧɨ ɜɵɜɟɫɬɢ ɜ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɱɟɪɟɡ ɩɪɨɛɟɥ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɨɦɟɪɨɜ ɤɨɱɟɤ, ɩɨ ɤɨɬɨɪɵɦ ɰɚɩɥɹ ɦɨɠɟɬ ɩɪɨɣɬɢ ɨɬ ɧɚɱɚɥɶɧɨɣ ɤɨɱɤɢ ɞɨ 
ɤɨɧɟɱɧɨɣ, ɫɞɟɥɚɜ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɚɝɨɜ, ɩɪɢɱɟɦ ɧɚɱɢɧɚɬɶ ɞɜɢɠɟɧɢɟ ɫ ɩɪɚɜɨɣ ɧɨɝɢ ɢ 
ɩɨɩɚɫɬɶ ɧɚ ɩɨɫɥɟɞɧɸɸ ɤɨɱɤɭ ɥɟɜɨɣ ɧɨɝɨɣ. ȿɫɥɢ ɬɚɤɢɯ ɩɭɬɟɣ ɧɟɫɤɨɥɶɤɨ, ɬɨ ɜɵɜɟɫɬɢ ɥɸɛɨɣ. ȿɫɥɢ 
ɠɟ  ɬɚɤɨɝɨ ɩɭɬɢ ɦɟɠɞɭ ɡɚɞɚɧɧɵɦɢ ɤɨɱɤɚɦɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɬɨ ɧɭɠɧɨ ɜɵɜɟɫɬɢ ɮɪɚɡɭ No path. 

ɉɪɢɦɟɪ 

input.txt output.txt 
3 3 1 2 

3 1 

3 2 

2 1 

4 4 1 2 

1 2 

1 3 

3 4 

4 1 

0 0 0 0 

1 3 2 

No path 
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Ɂɚɞɚɱɚ 3.Ɍɪɭɛɚ (Division 1 Only!) 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 1 ɫɟɤ. 
 Ɍɪɭɛɚ̗ (ɢɬɚɥ. tromba, ɮɪ. trompette, ɧɟɦ. Trompete, ɚɧɝɥ. trumpet) — ɦɟɞɧɵɣ ɞɭɯɨɜɨɣ ɦɭɡɵɤɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ 
ɚɥɶɬɨɜɨ-ɫɨɩɪɚɧɨɜɨɝɨ ɪɟɝɢɫɬɪɚ, ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɩɨ ɡɜɭɱɚɧɢɸ ɫɪɟɞɢ ɦɟɞɧɵɯ ɞɭɯɨɜɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɶɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɧɚɬɭɪɚɥɶɧɚɹ ɬɪɭɛɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫ ɞɪɟɜɧɟɣɲɢɯ ɜɪɟɦɺɧ, ɩɪɢɦɟɪɧɨ ɫ XVII ɜɟɤɚ ɜɨɲɥɚ ɜ ɫɨɫɬɚɜ 
ɨɪɤɟɫɬɪɚ. ɋ ɢɡɨɛɪɟɬɟɧɢɟɦ ɦɟɯɚɧɢɡɦɚ ɜɟɧɬɢɥɟɣ ɬɪɭɛɚ ɩɨɥɭɱɢɥɚ ɩɨɥɧɵɣ ɯɪɨɦɚɬɢɱɟɫɤɢɣ ɡɜɭɤɨɪɹɞ ɢ ɫ ɫɟɪɟɞɢɧɵ XIX 
ɜɟɤɚ ɫɬɚɥɚ ɩɨɥɧɨɰɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɭɡɵɤɢ. ɂɧɫɬɪɭɦɟɧɬ ɨɛɥɚɞɚɟɬ ɹɪɤɢɦ, ɛɥɟɫɬɹɳɢɦ ɬɟɦɛɪɨɦ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɫɨɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɜ ɫɢɦɮɨɧɢɱɟɫɤɨɦ ɢ ɞɭɯɨɜɨɦ ɨɪɤɟɫɬɪɚɯ, ɚ ɬɚɤɠɟ ɜ ɞɠɚɡɟ ɢ ɞɪɭɝɢɯ ɠɚɧɪɚɯ. 

ɂɡ ȼɢɤɢɩɟɞɢɢ — ɫɜɨɛɨɞɧɨɣ ɷɧɰɢɤɥɨɩɟɞɢɢ 
  
 Ɋɚɫɫɦɨɬɪɢɦ ɞɥɹ ɧɚɱɚɥɚ ɫɬɪɨɟɧɢɟ ɧɚɬɭɪɚɥɶɧɨɣ ɬɪɭɛɵ. ɉɨ ɫɭɬɢ 
ɫɜɨɟɣ ɧɚɬɭɪɚɥɶɧɚɹ ɬɪɭɛɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɥɢɧɧɭɸ ɬɪɭɛɤɭ, ɤɨɬɨɪɚɹ 
ɢɡɝɢɛɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɤɨɦɩɚɤɬɧɨɫɬɢ. Ɉɧɚ ɫɥɟɝɤɚ ɫɭɠɚɟɬɫɹ ɭ 
ɦɭɧɞɲɬɭɤɚ, ɪɚɫɲɢɪɹɟɬɫɹ ɭ ɪɚɫɬɪɭɛɚ, ɚ ɧɚ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɢɦɟɟɬ 
ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɞɥɹ 
ɩɪɨɫɬɨɬɵ, ɱɬɨ ɧɚɬɭɪɚɥɶɧɚɹ ɬɪɭɛɚ ɢɦɟɟɬ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ ɞɥɢɧɵ L ɛɟɡɨ 
ɜɫɹɤɢɯ ɫɝɢɛɨɜ, ɫɭɠɟɧɢɣ ɢ ɪɚɫɲɢɪɟɧɢɣ. 
 Ɂɜɭɱɚɳɢɦ ɬɟɥɨɦ ɬɪɭɛɵ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛ ɜɨɡɞɭɯɚ, ɡɚɩɨɥɧɹɸɳɟɝɨ 
ɤɚɧɚɥ ɟɟ ɬɪɭɛɤɢ ɢ ɨɬɞɟɥɟɧɧɨɝɨ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɤɨɪɩɭɫɨɦ 
ɢɧɫɬɪɭɦɟɧɬɚ. ɗɬɨɬ ɫɬɨɥɛ ɜɨɡɞɭɯɚ ɫɥɭɠɢɬ ɪɟɡɨɧɚɬɨɪɨɦ, ɨɬɜɟɱɚɸɳɢɦ ɧɚ 
ɡɜɭɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɱɚɫɬɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 
ɪɚɡɦɟɪɚ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɜ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɬɪɭɛɵ 
ɝɟɧɟɪɢɪɭɸɬɫɹ ɫɬɨɹɱɢɟ ɜɨɥɧɵ, ɩɭɱɧɨɫɬɢ ɤɨɬɨɪɵɯ 
ɧɚɯɨɞɹɬɫɹ ɭ ɞɜɭɯ ɤɨɧɰɨɜ ɬɪɭɛɵ; ɜ ɫɥɭɱɚɟ ɢɡɜɥɟɱɟɧɢɹ 
ɨɫɧɨɜɧɨɝɨ ɬɨɧɚ (ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ) ɨɞɢɧ ɭɡɟɥ 
ɫɬɨɹɱɟɣ ɜɨɥɧɵ ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɪɟɞɢɧɟ (ɚ). 

ɍɡɤɚɹ ɢ ɞɥɢɧɧɚɹ ɮɨɪɦɚ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɟɝɤɨɫɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ 
«ɩɟɪɟɞɭɜɚɧɢɹ», ɬɨ ɟɫɬɶ ɪɚɡɞɟɥɟɧɢɹ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ ɧɚ 
ɪɹɞ ɭɱɚɫɬɤɨɜ, ɤɨɥɟɛɥɸɳɢɯɫɹ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 
ɮɚɡɚɯ; ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɧɨɜɵɟ ɭɡɥɵ ɢ ɩɭɱɧɨɫɬɢ, 
ɩɪɢɱɟɦ ɧɚ ɤɪɚɹɯ ɜɫɟɝɞɚ ɨɫɬɚɸɬɫɹ ɩɭɱɧɨɫɬɢ.  Ɍɚɤɨɟ ɹɜɥɟɧɢɟ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɧɚ ɤɚɪɬɢɧɤɚɯ (ɛ), 
(ɜ) ɢ (ɝ), ɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɨ ɢɡɜɥɟɱɟɧɢɟ ɜɬɨɪɨɣ, ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ ɝɚɪɦɨɧɢɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɧɚɬɭɪɚɥɶɧɨɣ ɬɪɭɛɟ ɦɨɠɧɨ ɢɡɜɥɟɱɶ ɥɢɲɶ ɡɜɭɤɢ, ɞɥɢɧɚ ɜɨɥɧɵ ɤɨɬɨɪɵɯ 
ɧɚɰɟɥɨ ɞɟɥɢɬ ɭɞɜɨɟɧɧɭɸ ɞɥɢɧɭ ɬɪɭɛɤɢ. ɇɚɛɨɪ ɜɫɟɯ ɬɚɤɢɯ ɡɜɭɤɨɜ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɦɚɬɟɦɚɬɢɤɨɣ 
ɧɚɡɵɜɚɟɬɫɹ ɝɚɪɦɨɧɢɱɟɫɤɢɦ ɡɜɭɤɨɪɹɞɨɦ ɢɥɢ ɧɚɬɭɪɚɥɶɧɵɦ ɡɜɭɤɨɪɹɞɨɦ.  k-ɵɣ ɡɜɭɤ ɪɹɞɚ ɧɚɡɵɜɚɟɬɫɹ 
k-ɨɣ ɝɚɪɦɨɧɢɤɨɣ ɢ ɢɦɟɟɬ ɞɥɢɧɭ ɜɨɥɧɵ: 

 
ȼ ɜɢɞɭ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɧɚ ɬɪɭɛɟ ɨɫɧɨɜɧɨɣ ɬɨɧ (ɩɟɪɜɚɹ ɝɚɪɦɨɧɢɤɚ) ɧɟ 

ɢɡɜɥɟɤɚɟɬɫɹ. ɇɚɱɢɧɚɹ ɫɨ ɜɬɨɪɨɣ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɝɚɪɦɨɧɢɤɢ ɩɪɟɤɪɚɫɧɨ ɡɜɭɱɚɬ ɩɨ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ 
ɬɟɨɪɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɜɥɟɱɶ ɦɨɠɧɨ ɡɜɭɤɢ ɫ ɞɥɢɧɚɦɢ ɜɨɥɧ Ȝk ɩɪɢ k ≥ 2. 

ɇɟɫɩɨɫɨɛɧɨɫɬɶ ɧɚɬɭɪɚɥɶɧɨɣ ɬɪɭɛɵ ɢɡɜɥɟɤɚɬɶ ɡɜɭɤɢ, ɧɟ ɥɟɠɚɳɢɟ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɡɜɭɤɨɪɹɞɟ, 
ɫɢɥɶɧɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɟɺ ɪɟɩɟɪɬɭɚɪ. ɇɚɩɪɢɦɟɪ, ɤɚɠɞɚɹ ɧɚɬɭɪɚɥɶɧɚɹ ɬɪɭɛɚ ɦɨɠɟɬ ɢɝɪɚɬɶ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɥɶɤɨ ɜ ɨɞɧɨɣ ɬɨɧɚɥɶɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɺ ɨɫɧɨɜɧɨɦɭ ɬɨɧɭ. Ʉ ɬɨɦɭ ɠɟ 
ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɫɨɜɪɟɦɟɧɧɨɣ ɦɭɡɵɤɢ ɧɚɩɢɫɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɪɨɦɚɬɢɱɟɫɤɨɝɨ ɡɜɭɤɨɪɹɞɚ, 
ɤɨɬɨɪɵɣ ɝɨɪɚɡɞɨ ɩɨɥɧɟɟ ɧɚɬɭɪɚɥɶɧɨɝɨ. 

Ⱦɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɬɪɭɛɵ ɞɨ ɩɨɥɧɨɝɨ 
ɯɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɛɵɥɚ ɢɡɨɛɪɟɬɟɧɚ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɟɣ. 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɞɥɢɧɭ ɫɬɨɥɛɚ 
ɜɨɡɞɭɯɚ ɬɪɭɛɵ, ɩɨɧɢɠɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɬɭɪɚɥɶɧɵɣ 
ɡɜɭɤɨɪɹɞ.  

Ʉɪɨɦɟ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ ɧɚ ɜɟɧɬɢɥɶɧɨɣ ɬɪɭɛɟ 
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ɬɚɤɠɟ ɢɦɟɟɬɫɹ N ɤɪɨɧɨɜ. Ʉɪɨɧ ʊ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɬɪɭɛɤɚ ɧɟɤɨɬɨɪɨɣ ɞɥɢɧɵ. Ʉɚɠɞɵɣ ɤɪɨɧ 
ɫɨɟɞɢɧɺɧ ɫ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɨɣ ɱɟɪɟɡ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɜɟɧɬɢɥɶ. ɉɪɢ ɧɚɠɚɬɢɢ ɜɟɧɬɢɥɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɪɨɧ ɦɝɧɨɜɟɧɧɨ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɟ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɞɥɢɧɚ 
ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɞɥɢɧɭ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤɪɨɧɚ. ȼɟɧɬɢɥɢ ɦɨɠɧɨ 
ɧɚɠɢɦɚɬɶ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɟɧɬɢɥɟɣ ɞɥɢɧɚ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɫɭɦɦɭ ɞɥɢɧ ɜɫɟɯ ɤɪɨɧɨɜ, ɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

ɇɚ ɪɢɫɭɧɤɟ ɡɟɥɺɧɵɦ ɰɜɟɬɨɦ ɩɨɤɚɡɚɧ ɤɨɥɟɛɥɸɳɢɣɫɹ ɫɬɨɥɛ ɜɨɡɞɭɯɚ. 
ɋɥɟɜɚ ɧɟ ɧɚɠɚɬ ɧɢ ɨɞɢɧ ɜɟɧɬɢɥɶ, ɫɩɪɚɜɚ ɧɚɠɚɬɵ ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɜɟɧɬɢɥɢ. 

 
ȼɟɧɬɢɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɫɨɜɪɟɦɟɧɧɨɣ ɬɪɭɛɵ ɩɨɡɜɨɥɹɟɬ ɫ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 

ɢɡɜɥɟɤɚɬɶ ɜɫɟ ɡɜɭɤɢ ɯɪɨɦɚɬɢɱɟɫɤɨɣ ɝɚɦɦɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɦɭɡɵɤɟ. 
ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɜɨɡɞɭɯɟ ɩɨɫɬɨɹɧɧɚ ɢ ɪɚɜɧɚ ɫ = 340 ɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ, 

ɦɨɠɧɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɱɚɫɬɨɬɭ ɤɨɥɟɛɚɧɢɣ ɩɨ ɞɥɢɧɟ ɜɨɥɧɵ ɢ ɧɚɨɛɨɪɨɬ. ɇɚɩɨɦɢɧɚɟɦ, ɱɬɨ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɢɧɵ ɜɨɥɧɵ ɧɚ ɱɚɫɬɨɬɭ ɤɨɥɟɛɚɧɢɣ ɪɚɜɧɨ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ: 

 
ȼ ɩɟɪɢɨɞ ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɭɡɵɤɢ ɨɫɧɨɜɧɵɦ ɤɥɚɜɢɲɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɫɬɚɥɨ ɮɨɪɬɟɩɢɚɧɨ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɧɚ ɮɨɪɬɟɩɢɚɧɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɤɥɚɜɢɲ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɨɛɪɚɡɭɟɬ 
ɯɪɨɦɚɬɢɱɟɫɤɢɣ ɪɹɞ. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɢɞɟɚɥɶɧɨ ɧɚɫɬɪɨɟɧɧɨɟ ɮɨɪɬɟɩɢɚɧɨ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɪɚɜɧɨɦɟɪɧɨ ɬɟɦɩɟɪɢɪɨɜɚɧɧɨɦɭ ɫɬɪɨɸ. ȼ ɬɚɤɨɦ ɫɬɪɨɟ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɥɸɛɵɦɢ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ 
ɡɜɭɤɚɦɢ ɯɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɨɞɢɧɚɤɨɜ ɢ ɪɚɜɟɧ ɨɞɧɨɦɭ ɩɨɥɭɬɨɧɭ. ȿɫɥɢ ɞɜɚ ɡɜɭɤɚ ɢɦɟɸɬ ɱɚɫɬɨɬɵ 
F1 ɢ F2, ɬɨ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɧɢɦɢ ɜ ɩɨɥɭɬɨɧɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɇɚɩɪɢɦɟɪ, ɢɧɬɟɪɜɚɥ ɜ ɨɞɢɧ ɩɨɥɭɬɨɧ ɨɡɧɚɱɚɟɬ ɨɬɧɨɲɟɧɢɟ ɱɚɫɬɨɬ, ɪɚɜɧɨɟ , ɚ ɢɧɬɟɪɜɚɥ ɜ 
ɞɜɟɧɚɞɰɚɬɶ ɩɨɥɭɬɨɧɨɜ (ɨɤɬɚɜɚ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɧɨɲɟɧɢɸ ɱɚɫɬɨɬ, ɪɚɜɧɨɦɭ 2. 

ȼɫɟ ɡɜɭɤɢ (ɧɨɬɵ) ɯɪɨɦɚɬɢɱɟɫɤɨɣ ɝɚɦɦɵ ɢɦɟɸɬ ɨɛɨɡɧɚɱɟɧɢɹ. Ɉɛɨɡɧɚɱɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ 
ɢɦɟɧɢ ɧɨɬɵ ɢ ɧɨɦɟɪɚ ɨɤɬɚɜɵ. ɂɦɟɧɚ ɧɨɬ ɩɨɜɬɨɪɹɸɬɫɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 12 ɡɜɭɤɨɜ. ɇɨɦɟɪ ɨɤɬɚɜɵ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 1 ɱɟɪɟɡ ɤɚɠɞɵɟ 12 ɡɜɭɤɨɜ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ ɱɚɫɬɢ ɯɪɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɹɞɚ. 

ɇɨɦɟɪ −9 −8 −7 −6 −5 −4 −3 −2 −1 0 1 2 
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Ɂɚɦɟɬɶɬɟ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɧɨɬɵ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ. ɗɬɭ ɬɚɛɥɢɰɭ ɦɨɠɧɨ 
ɩɪɨɞɨɥɠɚɬɶ ɛɟɫɤɨɧɟɱɧɨ ɤɚɤ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ ɧɨɦɟɪɚ ɧɨɬɵ, ɬɚɤ ɢ ɜ ɫɬɨɪɨɧɭ ɟɝɨ ɭɜɟɥɢɱɟɧɢɹ. 
ȼ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɜɫɟ ɧɨɬɵ ɛɭɞɟɬ ɥɟɠɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ȾɈ ɦɚɥɨɣ ɨɤɬɚɜɵ (C0 = −21) ɞɨ ɋɂ ɩɹɬɨɣ 
ɨɤɬɚɜɵ (B5 = 50) ɜɤɥɸɱɢɬɟɥɶɧɨ. 
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 Ʉɚɧɨɧɢɱɟɫɤɢ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɱɚɫɬɨɬɚ ɧɨɬɵ Ʌə ɩɟɪɜɨɣ ɨɤɬɚɜɵ (A1 = 0) ɪɚɜɧɚ 440 ɝɟɪɰ. 
ɍɱɢɬɵɜɚɹ ɬɨ, ɤɚɠɞɚɹ ɫɥɟɞɭɸɳɚɹ ɧɨɬɚ ɢɦɟɟɬ ɜ  ɛɨɥɶɲɭɸ ɱɚɫɬɨɬɭ, ɚ ɤɚɠɞɚɹ ɩɪɟɞɵɞɭɳɚɹ ɜ  
ɪɚɡ ɦɟɧɶɲɭɸ ɱɚɫɬɨɬɭ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɱɚɫɬɨɬɵ ɜɫɟɯ ɧɨɬ.  
 ɇɟɬɪɭɞɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɜɟɧɬɢɥɶɧɚɹ ɬɪɭɛɚ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɟɧɬɢɥɟɣ ɧɟ ɫɩɨɫɨɛɧɚ 
ɢɞɟɚɥɶɧɨ ɢɡɜɥɟɱɶ ɜɫɟ ɧɨɬɵ ɪɚɜɧɨɦɟɪɧɨ ɬɟɦɩɟɪɢɪɨɜɚɧɧɨɣ ɯɪɨɦɚɬɢɱɟɫɤɨɣ ɝɚɦɦɵ. Ɍɟɯɧɢɤɚ 
ɢɫɩɨɥɧɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɠɚɬɢɟ ɬɚɤɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜɟɧɬɢɥɟɣ, ɱɬɨɛɵ ɨɲɢɛɤɚ ɛɵɥɚ 
ɦɢɧɢɦɚɥɶɧɨɣ. Ɍɨ ɟɫɬɶ ɢɡ ɜɫɟɯ 2N ɜɚɪɢɚɧɬɨɜ ɧɚɠɚɬɢɣ ɜɟɧɬɢɥɟɣ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɨɞɢɧ. ɗɬɨɬ ɜɚɪɢɚɧɬ 
ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬ ɞɥɢɧɭ ɤɨɥɟɛɥɸɳɟɝɨɫɹ ɫɬɨɥɛɚ ɜɨɡɞɭɯɚ. ȼɦɟɫɬɟ ɫ ɷɬɢɦ ɧɭɠɧɨ ɜɵɛɪɚɬɶ 
ɧɚɬɭɪɚɥɶɧɵɣ ɧɨɦɟɪ ɝɚɪɦɨɧɢɤɢ. ȼɦɟɫɬɟ ɷɬɢ ɞɜɚ ɩɚɪɚɦɟɬɪɚ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ɱɚɫɬɨɬɭ ɡɜɭɤɚ. 
Ɍɪɟɛɭɟɬɫɹ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɷɬɨɣ ɱɚɫɬɨɬɨɣ ɢ ɷɬɚɥɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɧɨɬɵ, ɤɨɬɨɪɭɸ 
ɩɵɬɚɟɬɫɹ ɫɵɝɪɚɬɶ ɢɫɩɨɥɧɢɬɟɥɶ. 
 ȼ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɜɚɦ ɛɭɞɟɬ ɞɚɧɨ ɨɩɢɫɚɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɬɪɭɛɵ: ɤɨɥɢɱɟɫɬɜɨ ɜɟɧɬɢɥɟɣ, 
ɞɥɢɧɵ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ ɢ ɤɪɨɧɨɜ; ɚ ɬɚɤɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɨɬ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɫɵɝɪɚɬɶ. ȼɚɦ 
ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɧɨɬ, ɚ ɬɚɤɠɟ ɞɨɩɭɫɤɚɟɦɭɸ ɩɪɢ ɷɬɨɦ ɨɲɢɛɤɭ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ  

 ɉɟɪɜɚɹ ɫɬɪɨɤɚ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɫɨɞɟɪɠɢɬ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ: N ʊ ɤɨɥɢɱɟɫɬɜɨ ɜɟɧɬɢɥɟɣ ɧɚ 
ɬɪɭɛɟ (1 ≤ N ≤ 10) ɢ L0 ʊɞɥɢɧɭ ɨɫɧɨɜɧɨɣ ɬɪɭɛɤɢ ɬɪɭɛɵ ɜ ɦɢɥɥɢɦɟɬɪɚɯ (100 ≤ L0 ≤ 10000). ȼɬɨɪɚɹ 
ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ N ɰɟɥɵɯ ɱɢɫɟɥ ʊ ɞɥɢɧɵ ɜɫɟɯ ɤɪɨɧɨɜ ɜ ɦɢɥɥɢɦɟɬɪɚɯ. Ⱦɥɢɧɚ ɤɚɠɞɨɝɨ ɤɪɨɧɚ 
ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 20 ɞɨ 2000 ɦɢɥɥɢɦɟɬɪɨɜ. ɇɚ ɷɬɨɦ ɨɩɢɫɚɧɢɟ ɬɪɭɛɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ. 
 ɋɥɟɞɭɸɳɚɹ ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ ɱɢɫɥɨ M – ɤɨɥɢɱɟɫɬɜɨ ɧɨɬ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɫɵɝɪɚɬɶ 
ɢɫɩɨɥɧɢɬɟɥɸ (1 ≤ M ≤ 100). Ɂɚɬɟɦ ɢɞɺɬ M ɫɬɪɨɤ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɡɚɩɢɫɚɧɨ ɞɜɚ ɢɥɢ ɬɪɢ 
ɫɢɦɜɨɥɚ ʊ ɨɛɨɡɧɚɱɟɧɢɟ ɧɨɬɵ. ɋɢɦɜɨɥ ɞɢɟɡɚ ‘#’ ɢɦɟɟɬ ASCII-ɤɨɞ 35. Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɵɫɨɬɭ 
ɧɨɬɵ ɨɩɢɫɚɧɵ ɜɵɲɟ ɜ ɬɟɤɫɬɟ ɭɫɥɨɜɢɹ. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ  
 ȼ ɜɵɯɨɞɧɨɦ ɮɚɣɥɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɨɜɧɨ M ɫɬɪɨɤ. Ʉɚɠɞɚɹ ɫɬɪɨɤɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ 
ɨɩɢɫɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɨɬɵ ɢɡ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ. 

ȼ ɧɚɱɚɥɟ ɨɩɢɫɚɧɢɹ ɢɞɺɬ ɫɥɨɜɨ ɢɡ N ɫɢɦɜɨɥɨɜ ʊ ɤɨɦɛɢɧɚɰɢɹ ɧɚɠɚɬɢɹ ɜɟɧɬɢɥɟɣ. Ʉɚɠɞɵɣ 
ɫɢɦɜɨɥ ɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɟɧɬɢɥɹ: ɫɢɦɜɨɥ ‘.’ (ASCII 46) ɨɡɧɚɱɚɟɬ 
ɧɟɧɚɠɚɬɨɟ ɫɨɫɬɨɹɧɢɟ, ɚ ɫɢɦɜɨɥ ‘o’ (ASCII 111) ɨɡɧɚɱɚɟɬ ɧɚɠɚɬɨɟ ɫɨɫɬɨɹɧɢɟ. ȼɬɨɪɨɟ, ɱɬɨ ɧɭɠɧɨ 
ɜɵɜɟɫɬɢ, ɷɬɨ ɧɨɦɟɪ ɢɫɩɨɥɶɡɭɟɦɨɣ ɝɚɪɦɨɧɢɤɢ. ɇɨɦɟɪ ɹɜɥɹɟɬɫɹ ɰɟɥɵɦ ɱɢɫɥɨɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
(ɩɪɢɱɢɧɚ ɨɩɢɫɚɧɚ ɜ ɬɟɤɫɬɟ ɭɫɥɨɜɢɹ). ɉɨɫɥɟɞɧɟɟ, ɱɬɨ ɧɭɠɧɨ ɜɵɜɟɫɬɢ – ɷɬɨ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ 
ɬɪɟɛɭɟɦɨɣ ɱɚɫɬɨɬɨɣ ɢ ɱɚɫɬɨɬɨɣ, ɩɨɥɭɱɚɟɦɨɣ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ɂɧɬɟɪɜɚɥ ɫɥɟɞɭɟɬ 
ɜɵɞɚɜɚɬɶ ɜ ɩɨɥɭɬɨɧɚɯ ɤɚɤ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ ɫ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 10-6. 
Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɟɞɢɧɫɬɜɟɧɧɨ. 
ɉɪɢɦɟɪɵ 
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Ʉɨɦɦɟɧɬɚɪɢɢ 
ȼɨ ɜɫɟɯ ɬɟɫɬɚɯ ɢɡ ɩɪɢɦɟɪɨɜ ɞɚɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɜɟɧɬɢɥɶɧɨɣ ɬɪɭɛɵ. 
ɇɚ ɷɬɨɣ ɬɪɭɛɟ ɨɫɧɨɜɧɨɣ ɬɨɧ ɩɨɩɚɞɚɟɬ ɧɚ ɧɨɬɭ ȾɈ ɦɚɥɨɣ ɨɤɬɚɜɵ (C0). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɦɨɠɧɨ ɧɟ ɧɚɠɢɦɚɹ ɜɟɧɬɢɥɟɣ ɫɵɝɪɚɬɶ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɨɬɵ C1, G1, C2, E2, 
G2, Bb2, C3 ɢ ɬɚɤ ɞɚɥɟɟ. 

Ⱦɥɢɧɵ ɤɪɨɧɨɜ ɩɨɞɨɛɪɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɪɢ ɧɚɠɚɬɢɢ ɩɟɪɜɨɝɨ ɜɟɧɬɢɥɹ ɜɵɫɨɬɚ ɧɨɬɵ 
ɩɨɧɢɠɚɟɬɫɹ ɧɚ 2 ɩɨɥɭɬɨɧɚ, ɩɪɢ ɧɚɠɚɬɢɢ ɜɬɨɪɨɝɨ – ɧɚ 1 ɩɨɥɭɬɨɧ, ɚ ɩɪɢ ɧɚɠɚɬɢɢ ɬɪɟɬɶɟɝɨ – ɧɚ 3 
ɩɨɥɭɬɨɧɚ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɟɧɬɢɥɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɫɟ ɫɧɢɠɟɧɢɹ ɫɭɦɦɢɪɭɸɬɫɹ. 
ɇɚɩɪɢɦɟɪ, ɩɨɫɤɨɥɶɤɭ G1 ɢɝɪɚɟɬɫɹ ɛɟɡ ɧɚɠɚɬɢɹ ɜɟɧɬɢɥɟɣ, ɬɨ ɦɨɠɧɨ ɧɚɠɚɜ ɩɟɪɜɵɣ ɜɟɧɬɢɥɶ 
ɫɵɝɪɚɬɶ F1, ɚ ɧɚɠɚɜ ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɜɟɧɬɢɥɶ ɫɵɝɪɚɬɶ Eb1. ȼɫɟ ɷɬɢ ɮɚɤɬɵ ɜɟɪɧɵ ɥɢɲɶ ɫ 
ɧɟɤɨɬɨɪɨɣ ɬɨɱɧɨɫɬɶɸ. 
 ȼ ɩɟɪɜɨɦ ɬɟɫɬɟ ɬɪɟɛɭɟɬɫɹ ɢɡɜɥɟɱɶ ɨɫɧɨɜɧɨɣ ɬɨɧ ɬɪɭɛɵ. ɉɨɫɤɨɥɶɤɭ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ 
ɥɭɱɲɟɟ ɪɟɲɟɧɢɟ – ɧɚɠɚɬɶ ɜɫɟ ɜɟɧɬɢɥɢ ɢ ɜɵɛɪɚɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɝɚɪɦɨɧɢɤɭ. ɉɪɢ ɷɬɨɦ ɨɲɢɛɤɚ 
ɨɱɟɧɶ ɛɨɥɶɲɚɹ: ɩɪɢɦɟɪɧɨ 6 ɩɨɥɭɬɨɧɨɜ. 

ȼɨ ɜɬɨɪɨɦ ɬɟɫɬɟ ɞɚɧɵ ɩɟɪɜɵɟ 11 ɧɨɬ ɢɡ ɝɢɦɧɚ Ɋɨɫɫɢɢ. 
ȼ ɬɪɟɬɶɟɦ ɬɟɫɬɟ ɡɚɩɢɫɚɧɚ ɩɨɥɧɚɹ ɯɪɨɦɚɬɢɱɟɫɤɚɹ ɝɚɦɦɚ ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɪɭɛɵ: 

ɨɬ ɎȺ-ɞɢɟɡ ɦɚɥɨɣ ɨɤɬɚɜɵ (F#0) ɞɨ ȾɈ ɬɪɟɬɶɟɣ ɨɤɬɚɜɵ (C3). ȼ ɨɬɜɟɬɟ ɧɚ ɷɬɨɬ ɬɟɫɬ ɡɚɩɢɫɚɧɚ 
ɚɩɩɥɢɤɚɬɭɪɚ, ɫ ɤɨɬɨɪɨɣ ɡɧɚɤɨɦ ɥɸɛɨɣ ɬɪɭɛɚɱ. ɂɦɟɧɧɨ ɬɚɤ ɧɚɠɢɦɚɸɬɫɹ ɜɟɧɬɢɥɢ ɩɪɢ ɢɝɪɟ ɧɚ 
ɬɪɭɛɟ. ȿɞɢɧɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɨɬɜɟɬɚ ɧɚ ɬɟɫɬ ɨɬ ɤɥɚɫɫɢɱɟɫɤɨɣ ɚɩɩɥɢɤɚɬɭɪɵ — Ɇɂ ɜɬɨɪɨɣ ɨɤɬɚɜɵ 
(E2), ɤɨɬɨɪɨɟ ɨɛɵɱɧɨ ɢɝɪɚɟɬɫɹ ɛɟɡ ɧɚɠɚɬɢɹ ɜɟɧɬɢɥɟɣ. 
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Ɂɚɞɚɱɚ 4. Ɋɟɫɬɨɪɚɧ (Division 1 Only!) 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 3 ɫɟɤ. 

ȼ ɷɬɨɦ ɝɨɞɭ ɜ ɤɭɪɨɪɬɧɨɦ ɝɨɪɨɞɟ X ɨɱɟɧɶ ɠɚɪɤɨ. ɇɚɫɬɨɥɶɤɨ ɠɚɪɤɨ, ɱɬɨ ɥɸɞɢ, ɨɤɚɡɚɜɲɢɟɫɹ 
ɧɚ ɨɬɤɪɵɬɨɦ ɫɨɥɧɰɟ, ɜ ɦɝɧɨɜɟɧɢɟ ɨɤɚ ɩɨɥɭɱɚɸɬ ɬɟɩɥɨɜɨɣ ɭɞɚɪ. 

ɉɪɟɞɩɪɢɢɦɱɢɜɵɣ ɞɹɞɹ Ʉɨɥɹ ɪɟɲɢɥ ɨɬɤɪɵɬɶ ɜ ɝɨɪɨɞɟ ɪɟɫɬɨɪɚɧ. ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɧ 
ɬɳɚɬɟɥɶɧɨ ɩɥɚɧɢɪɭɟɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɪɟɫɬɨɪɚɧɚ. Ⱦɹɞɹ Ʉɨɥɹ ɨɩɬɢɦɢɫɬ, ɩɨɷɬɨɦɭ ɨɧ ɭɜɟɪɟɧ, ɱɬɨ 
ɟɝɨ ɪɟɫɬɨɪɚɧ ɛɭɞɟɬ ɫɚɦɵɦ ɥɭɱɲɢɦ, ɢ ɧɟ ɭɱɢɬɵɜɚɟɬ ɜɨɡɦɨɠɧɭɸ ɤɨɧɤɭɪɟɧɰɢɸ. ȼɨɬ ɱɬɨ ɨɧ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɜɵɧɭɠɞɟɧ ɭɱɢɬɵɜɚɬɶ, ɬɚɤ ɷɬɨ ɩɚɥɹɳɟɟ ɫɨɥɧɰɟ. 

ȼ ɦɨɞɟɥɢ ɞɹɞɢ Ʉɨɥɢ ɝɨɪɨɞ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɝɪɚɮɚ: ɜɟɪɲɢɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɣɨɧɵ 
ɝɨɪɨɞɚ, ɚ ɪɺɛɪɚ – ɤɪɵɬɵɟ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɪɚɣɨɧɚɦɢ. ȼ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɠɟɧɢɹ ɫɨɥɧɰɚ ɤɚɠɞɵɣ ɪɚɣɨɧ ɥɢɛɨ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ ɨɫɜɟɳɺɧ ɫɨɥɧɰɟɦ, ɥɢɛɨ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɧɢ. ɉɟɪɟɯɨɞɵ ɜɫɟɝɞɚ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɧɢ. Ⱦɹɞɟ Ʉɨɥɟ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɪɚɣɨɧ, ɜ 
ɤɨɬɨɪɨɦ ɥɭɱɲɟ ɜɫɟɝɨ ɨɬɤɪɵɬɶ ɪɟɫɬɨɪɚɧ. 

Ⱦɹɞɹ Ʉɨɥɹ ɭɜɟɪɟɧ, ɱɬɨ ɧɢ ɨɞɢɧ ɨɬɞɵɯɚɸɳɢɣ ɧɟ ɩɨɣɞɺɬ ɜ ɟɝɨ ɪɟɫɬɨɪɚɧ, ɟɫɥɢ ɩɨ ɩɭɬɢ ɟɦɭ 
ɩɪɢɞɺɬɫɹ ɢɞɬɢ ɩɨ ɨɬɤɪɵɬɨɦɭ ɫɨɥɧɰɭ, ɜ ɱɚɫɬɧɨɫɬɢ, ɟɫɥɢ ɩɨɞ ɫɨɥɧɰɟɦ ɧɚɯɨɞɢɬɫɹ ɪɟɫɬɨɪɚɧ ɢɥɢ 
ɪɚɣɨɧ, ɢɡ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬ ɩɭɬɶ ɨɬɞɵɯɚɸɳɢɣ. Ɇɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɬɞɵɯɚɸɳɢɟ ɩɟɪɟɦɟɳɚɸɬɫɹ 
ɩɨ ɡɚɬɟɧɟɧɧɵɦ ɦɟɫɬɚɦ ɝɨɪɨɞɚ ɦɝɧɨɜɟɧɧɨ. 

Ⱦɹɞɹ Ʉɨɥɹ ɫɨɫɬɚɜɢɥ ɤɚɪɬɭ «ɥɸɞɧɨɫɬɢ» ɝɨɪɨɞɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɚɣɨɧɚ ɨɧ ɨɰɟɧɢɥ «ɥɸɞɧɨɫɬɶ» 
ʊ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɭ ɤɨɬɨɪɵɯ ɩɨɹɜɥɹɟɬɫɹ ɠɟɥɚɧɢɟ ɫɯɨɞɢɬɶ ɜ ɪɟɫɬɨɪɚɧ. 
Ʉɨɝɞɚ ɨɬɞɵɯɚɸɳɟɦɭ ɩɪɢɯɨɞɢɬ ɜ ɝɨɥɨɜɭ ɦɵɫɥɶ ɫɯɨɞɢɬɶ ɜ ɪɟɫɬɨɪɚɧ, ɨɧ ɨɩɪɟɞɟɥɹɟɬ, ɫɦɨɠɟɬ ɥɢ ɨɧ 
ɞɨ ɧɟɝɨ ɞɨɣɬɢ, ɜɫɟɝɞɚ ɨɫɬɚɜɚɹɫɶ ɜ ɬɟɧɢ. ȿɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɬɨ ɨɬɞɵɯɚɸɳɢɣ ɩɪɢɯɨɞɢɬ ɜ ɪɟɫɬɨɪɚɧ, 
ɢ ɞɹɞɹ Ʉɨɥɹ ɢɦɟɟɬ ɫ ɧɟɝɨ ɩɪɢɛɵɥɶ ɜ 1 ɪɭɛɥɶ. ȿɫɥɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɨɬɞɵɯɚɸɳɢɣ 
ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɞɪɭɝɢɟ ɞɟɥɚ. 

Ⱦɹɞɹ Ʉɨɥɹ ɭɠɟ ɨɩɪɟɞɟɥɢɥ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɜɨɟɝɨ ɛɭɞɭɳɟɝɨ ɪɟɫɬɨɪɚɧɚ. ɇɢɤɚɤɢɯ ɩɟɪɟɪɵɜɨɜ ɜ 
ɪɚɛɨɬɟ ɪɟɫɬɨɪɚɧɚ ɧɟ ɛɭɞɟɬ. Ȼɟɫɩɨɳɚɞɧɨɟ ɫɨɥɧɰɟ, ɬɟɪɪɨɪɢɡɢɪɭɸɳɟɟ ɝɨɪɨɞ, ɜ ɬɟɱɟɧɢɟ ɞɧɹ 
ɩɟɪɟɦɟɳɚɟɬɫɹ. ɂɡ-ɡɚ ɷɬɨɝɨ ɪɚɣɨɧɵ ɝɨɪɨɞɚ ɦɨɝɭɬ ɦɟɧɹɬɶ ɨɫɜɟɳɺɧɧɨɫɬɶ. Ʉɚɤɢɟ-ɬɨ ɪɚɣɨɧɵ ɭɯɨɞɹɬ ɜ 
ɬɟɧɶ, ɞɪɭɝɢɟ ɨɤɚɡɵɜɚɸɬɫɹ ɧɚ ɫɨɥɧɰɟ. ɋɦɟɧɚ ɨɫɜɟɳɺɧɧɨɫɬɢ ɜ ɤɚɠɞɨɦ ɪɚɣɨɧɟ ɩɪɨɢɫɯɨɞɢɬ 
ɦɝɧɨɜɟɧɧɨ. 

ȼ ɧɚɱɚɥɟ ɞɧɹ ɜɫɟ ɪɚɣɨɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɧɢ. ȼɨ ɜɪɟɦɹ ɜɨɫɯɨɞɚ ɫɨɥɧɰɚ ɧɟɤɨɬɨɪɵɟ ɪɚɣɨɧɵ 
ɫɬɚɧɨɜɹɬɫɹ ɨɫɜɟɳɺɧɧɵɦɢ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɫɨɥɧɰɟ ɧɚɱɢɧɚɟɬ ɨɩɭɫɤɚɬɶɫɹ, ɢ ɨɫɜɟɳɟɧɧɵɣ 
ɪɚɣɨɧ ɭɯɨɞɹɬ ɜ ɬɟɧɶ. ȼ ɤɨɧɰɟ ɞɧɹ ɜɫɟ ɪɚɣɨɧɵ ɜɧɨɜɶ ɨɤɚɡɵɜɚɸɬɫɹ ɜ ɬɟɧɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɪɚɣɨɧ ɧɟ ɦɨɠɟɬ ɭɣɬɢ ɜ ɬɟɧɶ ɜ ɩɪɨɰɟɫɫɟ ɜɨɫɯɨɞɚ ɫɨɥɧɰɚ, ɬɚɤɠɟ ɤɚɤ ɪɚɣɨɧ ɧɟ ɦɨɠɟɬ ɫɬɚɬɶ 
ɨɫɜɟɳɺɧɧɵɦ ɜ ɩɪɨɰɟɫɫɟ ɡɚɯɨɞɚ ɫɨɥɧɰɚ. 

Ⱦɹɞɹ Ʉɨɥɹ ɯɨɱɟɬ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɞɧɟɜɧɨɣ ɡɚɪɚɛɨɬɨɤ. Ɉɩɪɟɞɟɥɢɬɟ ɩɨ ɞɚɧɧɵɦ ɞɹɞɢ Ʉɨɥɢ, 
ɜ ɤɚɤɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ ɧɭɠɧɨ ɨɬɤɪɵɬɶ ɪɟɫɬɨɪɚɧ, ɱɬɨɛɵ ɩɪɢɛɵɥɶ ɪɟɫɬɨɪɚɧɚ ɡɚ ɞɟɧɶ ɛɵɥɚ 
ɦɚɤɫɢɦɚɥɶɧɚ.  

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ  

 ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɩɢɫɚɧɨ ɱɟɬɵɪɟ ɰɟɥɵɯ ɱɢɫɥɚ: N – ɤɨɥɢɱɟɫɬɜɨ ɪɚɣɨɧɨɜ 
ɝɨɪɨɞɚ, M – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɧɢɦɢ, TO – ɜɪɟɦɹ ɨɬɤɪɵɬɢɹ ɪɟɫɬɨɪɚɧɚ ɢ TC – ɜɪɟɦɹ 
ɡɚɤɪɵɬɢɹ ɪɟɫɬɨɪɚɧɚ (1 ≤ N, M ≤ 100000, 0 ≤ TO < TC ≤ 107). 

ȼ ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ ɡɚɩɢɫɚɧɵ ɱɢɫɥɚ ɥɸɞɧɨɫɬɢ ɪɚɣɨɧɨɜ ɝɨɪɨɞɚ – N ɰɟɥɵɯ ɱɢɫɟɥ, ɥɟɠɚɳɢɯ 
ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 106 ɜɤɥɸɱɢɬɟɥɶɧɨ. 

Ɂɚɬɟɦ ɢɞɺɬ M ɫɬɪɨɤ, ɨɩɢɫɵɜɚɸɳɢɯ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɪɚɣɨɧɚɦɢ. Ʉɚɠɞɚɹ ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ 
ɩɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ Ai ɢ Bi – ɧɨɦɟɪɚ ɪɚɣɨɧɨɜ, ɫɨɟɞɢɧɺɧɧɵɯ ɩɟɪɟɯɨɞɨɦ (1 ≤ Ai ≠ Bi ≤ N). ɇɢɤɚɤɨɣ 
ɩɟɪɟɯɨɞ ɧɟ ɩɨɜɬɨɪɹɟɬɫɹ ɜɨ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɜɚɠɞɵ. Ɉɬɞɵɯɚɸɳɢɟ ɦɨɝɭɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ 
ɤɚɠɞɨɦɭ ɩɟɪɟɯɨɞɭ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 
 Ɂɚɬɟɦ ɨɩɢɫɚɧɨ ɪɚɫɩɢɫɚɧɢɟ, ɩɨ ɤɨɬɨɪɨɦɭ ɦɟɧɹɟɬɫɹ ɨɫɜɟɳɺɧɧɨɫɬɶ ɪɚɣɨɧɨɜ ɝɨɪɨɞɚ. Ɉɧɨ 
ɧɚɱɢɧɚɟɬɫɹ ɫɬɪɨɤɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɨɞɧɨ ɰɟɥɨɟ ɱɢɫɥɨ Q – ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɧɟɧɢɣ ɨɫɜɟɳɺɧɧɨɫɬɢ ɡɚ 
ɞɟɧɶ (0 ≤ Q ≤ 2N). ȼ ɫɥɟɞɭɸɳɢɯ Q ɫɬɪɨɤɚɯ ɨɩɢɫɚɧɵ ɫɦɟɧɵ ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɣɨɧɨɜ ɜ ɫɬɪɨɝɨɦ 
ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ. 

Ʉɚɠɞɚɹ ɫɬɪɨɤɚ ɫɨɞɟɪɠɢɬ ɫɢɦɜɨɥ (ɩɥɸɫ ɢɥɢ ɦɢɧɭɫ) ɢ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ. ɉɟɪɜɨɟ ɱɢɫɥɨ Tj – 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɵɣ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɨɫɜɟɳɟɧɧɨɫɬɢ (0 ≤ Tj ≤ 107). ȼɬɨɪɨɟ ɱɢɫɥɨ Vj – 
ɧɨɦɟɪ ɪɚɣɨɧɚ, ɜ ɤɨɬɨɪɨɦ ɦɟɧɹɟɬɫɹ ɨɫɜɟɳɺɧɧɨɫɬɶ (1 ≤ Vj ≤ N). ɋɢɦɜɨɥ ɩɥɸɫ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɣɨɧ 
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ɫɬɚɧɨɜɢɬɫɹ ɨɫɜɟɳɺɧɧɵɦ, ɚ ɫɢɦɜɨɥ ɦɢɧɭɫ – ɱɬɨ ɪɚɣɨɧ ɭɯɨɞɢɬ ɜ ɬɟɧɶ. ȼ ɪɚɫɩɢɫɚɧɢɢ ɥɸɛɨɣ ɪɚɣɨɧ 
ɥɢɛɨ ɧɟ ɭɩɨɦɢɧɚɟɬɫɹ ɜɨɨɛɳɟ, ɥɢɛɨ ɭɩɨɦɢɧɚɟɬɫɹ ɪɨɜɧɨ ɞɜɚ ɪɚɡɚ – ɩɨ ɨɞɧɨɦɭ ɪɚɡɭ ɫ ɤɚɠɞɵɦ 
ɡɧɚɤɨɦ. ȼɫɟ ɫɦɟɧɵ ɨɫɜɟɳɺɧɧɨɫɬɢ ɫɨ ɡɧɚɤɨɦ ɩɥɸɫ ɩɪɨɢɫɯɨɞɹɬ ɪɚɧɶɲɟ ɜɫɟɯ ɫɦɟɧ ɨɫɜɟɳɺɧɧɨɫɬɢ ɫɨ 
ɡɧɚɤɨɦ ɦɢɧɭɫ. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ  
ȼ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ: ɧɨɦɟɪ ɪɚɣɨɧɚ, ɜ ɤɨɬɨɪɨɦ ɥɭɱɲɟ 

ɜɫɟɝɨ ɪɚɡɦɟɫɬɢɬɶ ɪɟɫɬɨɪɚɧ, ɢ ɩɨɥɭɱɚɸɳɢɣɫɹ ɩɪɢ ɷɬɨɦ ɞɧɟɜɧɨɣ ɡɚɪɚɛɨɬɨɤ. ȿɫɥɢ ɨɩɬɢɦɚɥɶɧɨɟ 
ɪɟɲɟɧɢɟ ɧɟ ɟɞɢɧɫɬɜɟɧɧɨ, ɜɵɜɟɞɢɬɟ ɥɸɛɨɟ ɢɡ ɧɢɯ. 
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Ʉɨɦɦɟɧɬɚɪɢɣ 
ȼ ɩɪɢɦɟɪɟ ɭɤɚɡɚɧɵ ɬɪɢ ɪɚɣɨɧɚ, ɫɨɟɞɢɧɺɧɧɵɯ ɩɟɪɟɯɨɞɚɦɢ ɥɢɧɟɣɧɵɦ ɨɛɪɚɡɨɦ. ȼ ɤɚɠɞɨɦ 

ɪɚɣɨɧɟ ɩɨɹɜɥɹɟɬɫɹ ɨɞɢɧ ɨɬɞɵɯɚɸɳɢɣ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. Ɇɨɠɧɨ ɧɚɪɢɫɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɪɚɣɨɧɨɜ 
ɝɨɪɨɞɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɧɹ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ ɨɬɤɪɵɬɶ ɪɟɫɬɨɪɚɧ ɜ ɪɚɣɨɧɟ 1, ɬɨ ɜɫɟ ɨɬɞɵɯɚɸɳɢɟ ɫɦɨɝɭɬ ɞɨ ɧɟɝɨ 
ɞɨɛɪɚɬɶɫɹ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɨɦɟɠɭɬɤɚ 3-4. ȿɫɥɢ ɠɟ ɨɬɤɪɵɬɶ ɪɟɫɬɨɪɚɧ ɜ 
ɪɚɣɨɧɟ 3, ɬɨ ɜ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ 1-6 ɪɟɫɬɨɪɚɧ ɛɭɞɟɬ ɨɫɜɟɳɟɧ, ɚ ɡɧɚɱɢɬ, ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɩɨɫɟɬɢɬɟɥɟɣ, 
ɢ ɩɪɢɛɵɥɶ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɢɬ ɜɫɟɝɨ 15 ɪɭɛɥɟɣ. 
 
 
 
 
 

Ɉɬɪɟɡɨɤ 
ɜɪɟɦɟɧɢ 

ɋɨɫɬɨɹɧɢɟ 
ɪɚɣɨɧɨɜ 

0-1 ### 

1-2 ##. 

2-3 #.. 

3-4 ... 

4-5 #.. 

5-6 ##. 

6-7 ### 

7-8 ### 

8-9 ### 

9-10 ### 
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Ɂɚɞɚɱɚ 5. ɋɭɩɟɪɤɨɦɩɶɸɬɟɪ (Division 1 Only!) 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 4 ɫɟɤ. 

International Brotherhood of Magicians (IBM) ɪɚɡɪɚɛɨɬɚɥɢ ɧɨɜɟɣɲɢɣ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪ. 
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɫɨɞɟɪɠɢɬ ɛɟɫɤɨɧɟɱɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɨɛɴɟɦ ɩɚɦɹɬɢ! Ȼɨɥɟɟ ɬɨɝɨ, ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ 
ɚɪɯɢɬɟɤɬɭɪɵ ɝɢɩɟɪɤɭɛ ɢ ɬɚɯɢɨɧɧɨɣ ɲɢɧɵ, ɜɪɟɦɹ ɞɨɫɬɭɩɚ ɩɪɨɰɟɫɫɨɪɨɜ ɤ ɩɚɦɹɬɢ ɪɚɜɧɨ ɧɭɥɸ. Ɍɟɦ 
ɧɟ ɦɟɧɟɟ, ɜɵɱɢɫɥɟɧɢɹ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ ɜɫɟ ɠɟ ɬɪɟɛɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɤɨɬɨɪɵɯ ɜɪɟɦɟɧɧɵɯ 
ɡɚɬɪɚɬ. ȼ ɱɚɫɬɧɨɫɬɢ, ɜɪɟɦɹ ɫɥɨɠɟɧɢɹ ɢ ɜɵɱɢɬɚɧɢɹ ɪɚɜɧɨ ta, ɜɪɟɦɹ ɭɦɧɨɠɟɧɢɹ — tm, ɞɟɥɟɧɢɹ — td, 
ɜɵɱɢɫɥɟɧɢɹ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ ɢɡ ɱɢɫɥɚ — ts. ȼɪɟɦɹ ɨɩɟɪɚɰɢɢ ɫɦɟɧɵ ɡɧɚɤɚ ɪɚɜɧɨ ɧɭɥɸ. Ɉɞɧɚɤɨ 
ɨɩɟɪɚɰɢɢ ɫɪɚɜɧɟɧɢɹ ɱɢɫɟɥ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ ɩɨɤɚ ɪɚɛɨɬɚɸɬ ɧɟɷɮɮɟɤɬɢɜɧɨ ɢ ɩɨɷɬɨɦɭ 
ɡɚɛɥɨɤɢɪɨɜɚɧɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚ ɫɱɟɬ ɚɩɩɚɪɚɬɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɛɢɛɥɢɨɬɟɤɢ libastral, ɨɩɟɪɚɰɢɢ ɜ 
ɰɟɥɨɱɢɫɥɟɧɧɨɣ ɚɪɢɮɦɟɬɢɤɟ, ɜɤɥɸɱɚɹ ɫɪɚɜɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɫɟ ɨɩɟɪɚɰɢɢ ɩɟɪɟɯɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ 
ɦɝɧɨɜɟɧɧɨ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɪɟɚɥɢɡɚɰɢɹ ɟɟ ɜɫɟ ɠɟ ɧɟ ɩɨɥɧɚ ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɫɪɚɡɭ ɭɡɧɚɜɚɬɶ ɨɬɜɟɬ ɧɚ 
ɥɸɛɭɸ ɡɚɞɚɱɭ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɩɨɤɭɩɚɬɟɥɟɣ ɷɬɨɝɨ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɚ ɨɤɚɡɚɥɚɫɶ ɧɟɤɚɹ ɨɪɝɚɧɢɡɚɰɢɹ MJ12. 
Ɂɚɞɚɱɚ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɢɦ, ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ 
ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ A ɪɚɡɦɟɪɚ NN ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɞɥɹ ɤɨɬɨɪɨɣ 
ɢɡɜɟɫɬɧɨ, ɧɚ ɤɚɤɢɯ ɩɨɡɢɰɢɹɯ ɧɚɯɨɞɹɬɫɹ ɟɟ ɧɟɧɭɥɟɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. Ɋɚɡɥɨɠɟɧɢɟɦ ɏɨɥɟɫɫɤɨɝɨ 
ɦɚɬɪɢɰɵ A ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɚɹ ɧɢɠɧɟ-ɬɪɟɭɝɨɥɶɧɚɹ ɦɚɬɪɢɰɚ L, ɱɬɨ A=LLT, ɝɞɟ LT — 
ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɧɚɹ ɦɚɬɪɢɰɚ L. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ L ɫɭɳɟɫɬɜɨɜɚɥɚ, ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɦɚɬɪɢɰɵ A ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ. Ɇɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɷɬɢ ɭɫɥɨɜɢɹ 
ɜɵɩɨɥɧɹɸɬɫɹ. Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬɵ L ɦɨɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɟɤɭɪɪɟɧɬɧɵɦ 
ɮɨɪɦɭɥɚɦ: 
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MJ12 ɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɹɬɶ ɩɨ ɡɚɞɚɧɧɨɣ ɦɚɬɪɢɰɟ A ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɟɣ ɦɚɬɪɢɰɭ L. əɫɧɨ, ɱɬɨ 
ɩɨɫɤɨɥɶɤɭ ɧɟɤɨɬɨɪɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɬɪɢɰɵ A ɹɜɥɹɸɬɫɹ ɧɭɥɟɜɵɦɢ, ɬɨ ɧɟɤɨɬɨɪɵɟ  
ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɬɪɢɰɵ L ɬɚɤɠɟ ɨɛɹɡɚɬɟɥɶɧɨ ɛɭɞɭɬ ɧɭɥɟɜɵɦɢ, ɢ ɢɯ ɜɵɱɢɫɥɹɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ.  ȼɫɟ 
ɨɫɬɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɬɪɢɰɵ L ɜɵɱɢɫɥɹɬɶ ɧɟɨɛɯɨɞɢɦɨ. ɉɟɪɟɞ ɩɨɤɭɩɤɨɣ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɚ 
MJ12 ɯɨɬɹɬ ɭɡɧɚɬɶ, ɧɚɫɤɨɥɶɤɨ ɛɵɫɬɪɨ ɨɧ ɫɦɨɠɟɬ ɪɟɲɚɬɶ ɷɬɭ ɡɚɞɚɱɭ ɧɚ ɢɯ ɫɜɟɪɯɫɟɤɪɟɬɧɵɯ 
ɦɚɬɪɢɰɚɯ. ɑɬɨɛɵ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɢɯ IBM, ɨɧɢ ɩɨɩɪɨɫɢɥɢ ɩɪɟɞɨɫɬɚɜɢɬɶ ɢɦ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ 
ɩɨ ɡɚɞɚɧɧɵɦ ɩɨɡɢɰɢɹɦ ɧɟɧɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ A ɜɵɱɢɫɥɹɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ, ɡɚ 
ɤɨɬɨɪɨɟ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪ ɫɦɨɠɟɬ ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɚɬɪɢɰɵ L. Ɍɚɤ ɤɚɤ ɢɧɠɟɧɟɪɵ IBM 
ɡɚɧɹɬɵ «ɞɨɩɢɥɢɜɚɧɢɟɦ» libastral, ɨɧɢ ɩɨɪɭɱɢɥɢ ɧɚɩɢɫɚɬɶ ɬɚɤɭɸ ɩɪɨɝɪɚɦɦɭ ɜɚɦ. 

MJ12 ɬɪɟɛɭɸɬ, ɱɬɨɛɵ ɜɵɱɢɫɥɟɧɢɟ L ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɬɨɱɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɵɦɢ 
ɮɨɪɦɭɥɚɦɢ. Ɉɞɧɚɤɨ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɧɟɷɮɮɟɤɬɢɜɧɨ, ɢ ɜɚɦ ɭɞɚɥɨɫɶ ɭɛɟɞɢɬɶ ɢɯ ɪɚɡɪɟɲɢɬɶ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɨɠɞɟɫɬɜɚ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɜɵɱɢɫɥɟɧɢɣ: 

1.  abbaabba  ,  

2.            cbacbacbacbacbacba  ,,  
3. aaaaaaa  0,0,00  
4. 000  aa  

Ɍɨɠɞɟɫɬɜɚ (1) – (2), ɮɚɤɬɢɱɟɫɤɢ, ɪɚɡɪɟɲɚɸɬ ɫɤɥɚɞɵɜɚɬɶ ɫɥɚɝɚɟɦɵɟ ɩɨɞ ɡɧɚɤɨɦ ɤɨɪɧɹ ɢ ɜ 
ɱɢɫɥɢɬɟɥɟ ɞɪɨɛɢ ɜ ɜɵɪɚɠɟɧɢɹɯ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɩɨɪɹɞɤɟ, ɚ ɬɨɠɞɟɫɬɜɚ (3) – (4) — ɪɚɡɪɟɲɚɸɬ 
ɭɱɢɬɵɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɦɚɬɪɢɰ L ɢ A ɢ ɧɟ ɫɤɥɚɞɵɜɚɬɶ ɫ ɬɨɠɞɟɫɬɜɟɧɧɵɦ ɧɭɥɟɦ ɢ ɧɟ ɭɦɧɨɠɚɬɶ ɧɚ 
ɬɨɠɞɟɫɬɜɟɧɧɵɣ ɧɨɥɶ. 

ɇɟ ɡɚɛɭɞɶɬɟ, ɱɬɨ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪ ɢɦɟɟɬ ɛɟɫɤɨɧɟɱɧɨ ɦɧɨɝɨ ɩɪɨɰɟɫɫɨɪɨɜ. Ɇɨɞɟɥɶ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɛɟɫɤɨɧɟɱɧɨɦ ɱɢɫɥɟ ɩɪɨɰɟɫɫɨɪɨɜ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ ɟɫɥɢ ɟɫɬɶ 
ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɢɬɶ, ɬɨ ɨɧɚ ɧɚɱɧɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɪɚɡɭ, ɤɚɤ 
ɬɨɥɶɤɨ ɛɭɞɭɬ ɜɵɱɢɫɥɟɧɵ ɜɫɟ ɟɟ ɚɪɝɭɦɟɧɬɵ. 
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ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɩɢɫɚɧɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ N ɢ M (1 ≤  N ≤ 50000, 

0 ≤ M ≤ 200000) — ɪɚɡɦɟɪ ɦɚɬɪɢɰɵ A ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɧɟɞɢɚɝɨɧɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɠɧɟ-
ɬɪɟɭɝɨɥɶɧɨɣ ɟɟ ɩɨɥɨɜɢɧɟ. ȼ ɫɥɟɞɭɸɳɢɯ M ɫɬɪɨɤɚɯ ɫɨɞɟɪɠɚɬɫɹ ɩɚɪɵ ɱɢɫɟɥ r j ɢ cj — ɫɬɪɨɤɚ ɢ 
ɫɬɨɥɛɟɰ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɜɧɟɞɢɚɝɨɧɚɥɶɧɵɣ ɷɥɟɦɟɧɬ j (1 ≤ cj < r j ≤  N). Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ 
ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɛɭɞɟɬ ɭɤɚɡɚɧ ɪɨɜɧɨ ɨɞɢɧ ɪɚɡ. ɇɟɧɭɥɟɜɵɟ ɷɥɟɦɟɧɬɵ ɧɚ ɞɢɚɝɨɧɚɥɢ ɦɚɬɪɢɰɵ ɜɨ 
ɜɯɨɞɧɨɦ ɮɚɣɥɟ ɧɟ ɡɚɞɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɫɹ ɞɢɚɝɨɧɚɥɶ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹ. 
ɉɨɫɥɟɞɧɹɹ ɫɬɪɨɤɚ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɫɨɞɟɪɠɢɬ ɱɟɬɜɟɪɤɭ ɰɟɥɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɢɫɟɥ ta, tm, td ɢ ts — 
ɜɪɟɦɟɧɚ ɜɵɱɢɫɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɩɟɪɚɰɢɣ. ɗɬɢ ɱɢɫɥɚ ɧɟ ɩɪɟɜɨɫɯɨɞɹɬ 109. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɟɞɢɧɫɬɜɟɧɧɭɸ ɫɬɪɨɤɭ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɨɞɧɨ ɰɟɥɨɟ ɱɢɫɥɨ — 

ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɥɨɠɟɧɢɹ ɏɨɥɟɫɫɤɨɝɨ ɦɚɬɪɢɰɵ, ɡɚɞɚɧɧɨɣ ɜɨ 
ɜɯɨɞɧɨɦ ɮɚɣɥɟ. Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɧɟɧɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ L, ɜɤɥɸɱɚɹ 
ɷɥɟɦɟɧɬɵ ɧɚ ɞɢɚɝɨɧɚɥɢ, ɧɟ ɩɪɟɜɡɨɣɞɟɬ 300000. 

ɉɪɢɦɟɪɵ 

input.txt output.txt 
2 0 

1 1 1 1 

1 

3 1 

3 2 

1 2 3 4 

14 
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Ɂɚɞɚɱɚ  6. Ʉɥɨɧɢɪɨɜɚɧɢɟ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 2 ɫɟɤ. 
ȼ ɂɧɫɬɢɬɭɬɟ ɦɚɝɢɱɟɫɤɨɝɨ ɤɨɩɢɩɚɫɬɚ (ɂɆK) ɜɫɟ ɛɵɥɨ ɫɩɨɤɨɣɧɨ, ɭɱɟɧɵɟ-ɜɨɥɲɟɛɧɢɤɢ 

ɢɡɭɱɚɥɢ ɦɟɬɨɞɵ ɤɨɩɢɪɨɜɚɧɢɹ, ɩɢɫɚɥɢ ɫɬɚɬɶɢ, ɩɨɥɭɱɚɥɢ ɝɪɚɧɬɵ, ɠɢɥɢ ɫɱɚɫɬɥɢɜɨ ɢ ɧɟ ɜɟɞɚɥɢ ɛɟɞ, 
ɩɨɤɚ ɧɟ ɩɪɢɲɥɚ ɢɧɫɩɟɤɰɢɹ. ɂɧɫɩɟɤɬɨɪɵ ɨɰɟɧɢɥɢ ɫɨɫɬɨɹɧɢɟ ɢɧɫɬɢɬɭɬɚ ɤɚɤ ɩɥɚɱɟɜɧɨɟ ɢ ɞɚɥɢ ɫɜɨɣ 
ɜɟɪɞɢɤɬ: "ȼ ɂɆK ɦɚɥɨ ɫɨɬɪɭɞɧɢɤɨɜ, ɩɨɩɭɥɹɪɧɨɫɬɶ ɷɬɨɝɨ ɢɧɫɬɢɬɭɬɚ ɧɢɡɤɚ, ɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ 
ɫɥɢɲɤɨɦ ɜɵɫɨɤɨ. ɋɥɟɞɭɟɬ ɭɪɟɡɚɬɶ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ". Ɉɞɧɚɤɨ ɪɟɤɬɨɪɭ ɢɧɫɬɢɬɭɬɚ Ʉɨɩɢɪɚɣɤɨ ɂ.ȼ. 
ɭɞɚɥɨɫɶ ɭɛɟɞɢɬɶ ɢɧɫɩɟɤɬɨɪɨɜ, ɱɬɨ ɷɬɨ ɜɫɟɝɨ ɥɢɲɶ ɜɪɟɦɟɧɧɚɹ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɧɚɹ ɫ 
ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ ɹɦɨɣ, ɢ ɱɬɨ ɂɆK ɫɤɨɪɨ ɩɪɢɨɛɪɟɬɟɬ ɩɨɩɭɥɹɪɧɨɫɬɶ. Ɉɧ ɭɝɨɜɨɪɢɥ ɢɧɫɩɟɤɬɨɪɨɜ 
ɩɪɨɜɟɫɬɢ ɩɨɜɬɨɪɧɭɸ ɩɪɨɜɟɪɤɭ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ. ɉɨɫɥɟ ɭɯɨɞɚ ɢɧɫɩɟɤɬɨɪɨɜ ɫɨɬɪɭɞɧɢɤɢ 
ɡɚɞɭɦɚɥɢɫɶ ɧɚɞ ɫɩɨɫɨɛɚɦɢ ɪɚɡɪɟɲɟɧɢɹ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ.  

Ɇɨɥɨɞɨɣ ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɦɚɝɢɢ ɤɨɩɢɪɨɜɚɧɢɹ ɠɢɜɵɯ ɫɭɳɟɫɬɜ Ʌɸɞɨɤɥɨɧɨɜ Ⱥ.ȼ. ɩɪɟɞɥɨɠɢɥ 
ɫɜɨɣ ɜɚɪɢɚɧɬ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɣ ɜɫɟɦ ɫɪɚɡɭ ɠɟ ɩɪɢɲɟɥɫɹ ɩɨ ɞɭɲɟ. Ɉɧ ɩɪɟɞɥɨɠɢɥ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɧɨɜɨɟ, ɬɨɥɶɤɨ ɪɚɡɪɚɛɨɬɚɧɧɨɟ, ɡɚɤɥɢɧɚɧɢɟ ɞɥɹ ɤɥɨɧɢɪɨɜɚɧɢɹ ɞɨɦɚɲɧɟɝɨ ɫɤɨɬɚ ɧɚ 
ɫɟɛɟ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɬɨɥɶɤɨ ɫɨɬɪɭɞɧɢɤɨɜ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ. Ɉɞɧɚɤɨ ɜɫɟ ɛɵɥɨ ɧɟ ɬɚɤ ɩɪɨɫɬɨ. 
Ɋɟɤɬɨɪ ɨɛɪɚɬɢɥɫɹ ɜ ɂɧɫɬɢɬɭɬ ɂɞɟɚɥɶɧɵɯ ɑɢɫɟɥ (ɂɂɑ), ɜ ɤɨɬɨɪɨɦ ɟɦɭ ɩɨɞɫɱɢɬɚɥɢ, ɱɬɨ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɧɟ ɭɪɟɡɚɥɢ,  ɧɭɠɧɨ, ɱɬɨɛɵ ɫɬɚɥɨ ɪɨɜɧɨ Y ɫɨɬɪɭɞɧɢɤɨɜ (Y — ɷɬɨ ɧɨɜɨɟ 
ɢɡɨɛɪɟɬɟɧɧɨɟ ɜ ɂɂɑ ɦɚɝɢɱɟɫɤɨɟ ɱɢɫɥɨ). ɇɟ ɛɭɞɟɦ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɞɟɥɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɱɟɧɶ 
ɞɚɥɟɤɨɦ 30000 ɝɨɞɭ ɢ ɞɥɹ ɢɧɫɬɢɬɭɬɚ ɜ ɩɨɪɹɞɤɟ ɜɟɳɟɣ ɢɦɟɬɶ 108 ɫɨɬɪɭɞɧɢɤɨɜ. Ɂɚɤɥɢɧɚɧɢɟ 
Ʌɸɞɨɤɥɨɧɨɜɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɨɛɢɪɚɟɬɫɹ ɤɚɤɨɟ-ɬɨ ɤɨɥɢɱɟɫɬɜɨ ɢɡ ɜɫɟɯ ɢɦɟɸɳɢɯɫɹ 
ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɨɬɪɭɞɧɢɤɨɜ ɂɆK ɢ ɱɢɬɚɟɬɫɹ ɡɚɤɥɢɧɚɧɢɟ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɱɬɟɧɢɹ ɡɚɤɥɢɧɚɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɫɨɛɪɚɧɨ ɪɚɡɥɢɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɚɠɞɵɣ ɫɨɬɪɭɞɧɢɤ 
ɢɧɫɬɢɬɭɬɚ ɤɥɨɧɢɪɭɟɬɫɹ ɜ ɬɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɜ ɝɪɭɩɩɟ, ɱɢɬɚɸɳɟɣ ɡɚɤɥɢɧɚɧɢɟ. 
ȼ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɱɢɬɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɡɚɤɥɢɧɚɧɢɟ. Ɍɟɩɟɪɶ ɩɟɪɟɞ ɫɨɬɪɭɞɧɢɤɚɦɢ ɜɫɬɚɥɚ 
ɡɚɞɚɱɚ, ɤɚɤ ɧɚɤɥɨɧɢɪɨɜɚɬɶ Y ɫɨɬɪɭɞɧɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨ, ɜɟɞɶ ɱɬɟɧɢɟ ɡɚɤɥɢɧɚɧɢɹ ɨɞɢɧ 
ɬɨɥɶɤɨ ɪɚɡ  ɡɚɧɢɦɚɟɬ ɰɟɥɭɸ ɧɟɞɟɥɸ, ɚ ɢɧɫɩɟɤɬɨɪɵ ɧɟ ɥɸɛɹɬ ɠɞɚɬɶ ɫɥɢɲɤɨɦ ɞɨɥɝɨ. Ɍɨɝɞɚ ɨɧɢ 
ɩɨɩɪɨɫɢɥɢ ȼɚɫ ɩɨɦɨɱɶ ɢɦ ɪɟɲɢɬɶ ɞɚɧɧɭɸ ɡɚɞɚɱɭ.  

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɟɞɢɧɫɬɜɟɧɧɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɞɚɧɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ X ɢ Y, ɝɞɟ X — ɪɟɚɥɶɧɨɟ  

ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ ɢɧɫɬɢɬɭɬɚ, ɚ Y — ɧɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ (0 < X < Y ≤ 108). 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɟɞɢɧɫɬɜɟɧɧɭɸ ɫɬɪɨɤɭ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɨɞɧɨ ɱɢɫɥɨ — ɦɢɧɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɱɬɟɧɢɣ ɡɚɤɥɢɧɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɧɚɞɨɛɢɬɫɹ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ Y ɫɨɬɪɭɞɧɢɤɨɜ ɢɡ 
ɢɦɟɸɳɢɯɫɹ X. ȿɫɥɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɜɵɜɟɫɬɢ ɫɥɨɜɨ Impossible. 

ɉɪɢɦɟɪ 

input.txt output.txt 
3 18 2 

 
Ʉɨɦɦɟɧɬɚɪɢɣ 

ȼ ɩɪɢɦɟɪɟ ɫɧɚɱɚɥɚ 3 ɱɟɥɨɜɟɤɚ ɱɢɬɚɸɬ ɡɚɤɥɢɧɚɧɢɟ, ɩɨɥɭɱɚɟɬɫɹ 9 ɫɨɬɪɭɞɧɢɤɨɜ. Ɂɚɬɟɦ 2 
ɱɟɥɨɜɟɤɚ ɱɢɬɚɸɬ ɡɚɤɥɢɧɚɧɢɟ, ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɫɟɯ ɫɨɬɪɭɞɧɢɤɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 2 ɪɚɡɚ. 
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Ɂɚɞɚɱɚ  7. Ɉɬɞɵɯ ɧɚ ɩɪɢɪɨɞɟ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 1 ɫɟɤ. 
 

ȼ ɨɞɧɨ ɥɟɫɧɢɱɟɫɬɜɨ ɥɸɛɢɥɢ ɩɪɢɟɡɠɚɬɶ ɝɨɪɨɠɚɧɟ ɧɚ ɨɬɞɵɯ. Ⱦɨ ɞɨɦɢɤɚ ɥɟɫɧɢɤɚ ɢɯ ɞɨɜɨɡɢɥ 
ɚɜɬɨɛɭɫ, ɚ ɞɚɥɶɲɟ ɨɧɢ ɪɚɡɛɪɟɞɚɥɢɫɶ ɩɨ ɨɤɪɟɫɬɧɵɦ ɩɨɥɹɧɤɚɦ, ɡɚɝɨɪɚɥɢ, ɭɫɬɪɚɢɜɚɥɢ ɩɢɤɧɢɤɢ. ɇɨ 
ɧɟɪɟɞɤɨ ɛɵɜɚɥɨ ɬɚɤ, ɱɬɨ ɨɛɪɚɬɧɭɸ ɞɨɪɨɝɭ ɞɨ ɞɨɦɢɤɚ ɥɟɫɧɢɤɚ ɭɞɚɜɚɥɨɫɶ ɧɚɣɬɢ ɧɟ ɫɪɚɡɭ. 
ɇɟɤɨɬɨɪɵɟ ɡɚɛɥɭɞɢɜɲɢɟɫɹ ɝɨɪɨɠɚɧɟ ɞɨɥɝɨ ɯɨɞɢɥɢ ɨɬ ɨɞɧɨɣ ɩɨɥɹɧɤɢ ɞɨ ɞɪɭɝɨɣ ɩɨ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɬɪɨɩɢɧɤɚɦ. Ʌɟɫɧɢɤ ɡɚɯɨɬɟɥ ɩɨɦɨɱɶ ɝɪɚɠɞɚɧɚɦ.  Ɉɧ ɪɟɲɢɥ ɧɚ ɤɚɠɞɨɣ ɩɨɥɹɧɤɟ 
ɩɨɫɬɚɜɢɬɶ ɧɨɦɟɪ, ɚ ɧɚ ɬɪɨɩɢɧɤɟ ɩɨɫɬɚɜɢɬɶ ɫɬɪɟɥɨɱɤɭ ɬɚɤ, ɱɬɨɛɵ ɟɫɥɢ ɛɵ ɝɨɪɨɠɚɧɢɧ ɲɟɥ ɨɬ 
ɞɨɦɢɤɚ ɥɟɫɧɢɤɚ ɞɨ ɤɚɤɨɣ-ɥɢɛɨ ɩɨɥɹɧɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɫɬɪɟɥɨɱɟɤ, ɩɪɨɯɨɞɹ ɩɨ ɞɪɭɝɢɦ ɩɨɥɹɧɤɚɦ 
ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɪɚɡɚ, ɬɨ ɧɨɦɟɪɚ ɩɨɥɹɧɨɤ ɜɫɟ ɜɪɟɦɹ ɭɜɟɥɢɱɢɜɚɥɢɫɶ ɛɵ. ȿɫɥɢ ɠɟ ɨɧ ɪɟɲɢɬ 
ɜɟɪɧɭɬɶɫɹ ɧɚɡɚɞ, ɬɨ ɨɧ ɞɨɥɠɟɧ ɢɞɬɢ ɩɪɨɬɢɜ ɫɬɪɟɥɨɱɟɤ. Ɍɨɝɞɚ ɭɦɟɧɶɲɟɧɢɟ ɧɨɦɟɪɨɜ ɩɨɥɹɧɨɤ, ɱɟɪɟɡ 
ɤɨɬɨɪɵɟ ɨɧ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ,  ɛɭɞɟɬ ɝɨɜɨɪɢɬɶ ɟɦɭ, ɱɬɨ ɨɧ ɢɞɟɬ ɜ ɩɪɚɜɢɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɨɫɥɟ 
ɩɟɪɟɧɭɦɟɪɚɰɢɢ ɜɫɟ ɩɨɥɹɧɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɟ ɧɨɦɟɪɚ ɨɬ 1 ɞɨ n. 

ɍ ɥɟɫɧɢɤɚ ɟɫɬɶ ɩɥɚɧ ɥɟɫɚ, ɧɚ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ ɩɨɥɹɧɤɢ ɢ ɫɨɟɞɢɧɹɸɳɢɟ ɢɯ ɬɪɨɩɢɧɤɢ.  
Ʌɸɛɵɟ ɞɜɟ ɩɨɥɹɧɤɢ ɦɨɝɭɬ ɫɨɟɞɢɧɹɬɶɫɹ  ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɣ ɬɪɨɩɢɧɤɨɣ.  

Ʌɟɫɧɢɤ ɫɬɪɟɥɤɢ ɪɚɫɫɬɚɜɢɥ, ɧɨ ɫ ɧɨɦɟɪɚɦɢ ɭ ɧɟɝɨ ɩɪɨɛɥɟɦɵ. ɉɨɦɨɝɢɬɟ ɥɟɫɧɢɤɭ 
ɩɟɪɟɧɭɦɟɪɨɜɚɬɶ ɩɨɥɹɧɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɡɚɞɭɦɤɨɣ.  

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ  ɡɚɩɢɫɚɧɨ ɧɟɫɤɨɥɶɤɨ ɬɟɫɬɨɜɵɯ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ. 
ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɤɚɠɞɨɝɨ ɬɟɫɬɨɜɨɝɨ ɧɚɛɨɪɚ ɱɟɪɟɡ ɩɪɨɛɟɥ ɡɚɩɢɫɚɧɵ ɰɟɥɵɟ ɱɢɫɥɚ n, m ɢ s — 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɹɧɨɤ, ɤɨɥɢɱɟɫɬɜɨ ɬɪɨɩɢɧɨɤ ɢ ɧɨɦɟɪ ɩɨɥɹɧɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɞɨɦɢɤ 
ɥɟɫɧɢɤɚ. ȼɫɟ ɩɨɥɹɧɤɢ ɩɪɨɧɭɦɟɪɨɜɚɧɵ ɱɢɫɥɚɦɢ ɨɬ 1 ɞɨ n. 

ȼ ɫɥɟɞɭɸɳɢɯ m ɫɬɪɨɤɚɯ ɨɩɢɫɚɧɵ ɬɪɨɩɢɧɤɢ — ɷɬɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ, ɨɛɨɡɧɚɱɚɸɳɢɯ ɧɨɦɟɪɚ 
ɩɨɥɹɧɨɤ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɟɬ ɬɪɨɩɢɧɤɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɪɟɥɤɢ, ɭɤɚɡɚɧɧɨɣ ɥɟɫɧɢɤɨɦ. ȼ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɷɬɢ ɱɢɫɥɚ ɦɨɝɭɬ ɫɨɜɩɚɞɚɬɶ. 

ɋɭɦɦɚ n ɩɨ ɜɫɟɦ ɬɟɫɬɚɦ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 1000. ɋɭɦɦɚ m ɩɨ ɜɫɟɦ ɬɟɫɬɚɦ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 1000. 
ȼɯɨɞɧɨɣ ɮɚɣɥ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɬɪɨɤɨɣ 0 0 0. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɟɫɬɚ ɧɚ ɨɬɞɟɥɶɧɨɣ ɫɬɪɨɤɟ ɜ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɧɭɦɟɪɚɰɢɸ 

ɩɨɥɹɧɨɤ. ȿɫɥɢ ɧɭɠɧɨɣ ɧɭɦɟɪɚɰɢɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɬɨ ɜɵɜɟɫɬɢ ɮɪɚɡɭ No solution. 

ɉɪɢɦɟɪ 
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Ɂɚɞɚɱɚ  8. Ȼɟɝ ɜɨɫɶɦɟɪɤɚɦɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 1 ɫɟɤ. 
 
Ɉɛɵɱɧɨ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢɧɬɟɪɧɟɬɨɜ ɜɨɥɧɭɟɬɫɹ, ɨɧ 

ɧɚɱɢɧɚɟɬ ɡɚɛɚɜɧɨ ɫɭɟɬɢɬɶɫɹ ɢ ɛɟɝɚɬɶ ɜɨɫɶɦɺɪɤɚɦɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɛɟɝɚ ɨɧ ɢɫɩɨɥɶɡɭɟɬ ɜɫɺ ɜɨɡɦɨɠɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɡɚɩɨɥɧɹɹ ɫɜɨɢɦ 
ɜɨɥɧɟɧɢɟɦ ɥɸɛɨɣ ɞɨɫɬɭɩɧɵɣ ɨɛɴɺɦ. ɑɟɦ ɛɨɥɶɲɟ ɜɨɫɶɦɺɪɨɤ 
ɩɪɨɛɟɠɢɬ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɬɟɦ ɫɢɥɶɧɟɟ ɨɧ ɭɫɩɨɤɨɢɬɫɹ. 

ɀɀ-ɸɡɟɪ ɉɺɬɪ ɨɱɟɧɶ ɜɨɥɧɭɟɬɫɹ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɤɨɦɧɚɬɟ. 
ȼɨɫɶɦɺɪɤɚ ɞɥɹ ɛɟɝɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɜɟ ɩɨɥɭɨɤɪɭɠɧɨɫɬɢ, ɤɚɫɚɸɳɢɟɫɹ ɬɪɺɯ ɫɬɨɪɨɧ 
ɤɨɦɧɚɬɵ ɢ ɨɬɪɟɡɤɢ, ɫɨɟɞɢɧɹɸɳɢɟ ɩɟɪɟɤɪɺɫɬɧɨ ɤɨɧɰɵ ɩɨɥɭɨɤɪɭɠɧɨɫɬɟɣ. Ʉɚɠɞɚɹ ɩɨɥɭɨɤɪɭɠɧɨɫɬɶ 
ɤɚɫɚɟɬɫɹ ɨɞɧɨɣ ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ ɫɬɨɪɨɧɵ ɤɨɦɧɚɬɵ ɢ ɞɜɭɯ ɞɥɢɧɧɵɯ. 

ɍ ɉɟɬɪɚ ɟɫɬɶ ɞɨɫɬɚɬɨɱɧɨ ɫɜɨɛɨɞɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɛɟɝɚ, ɛɟɠɢɬ ɨɧ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, 
ɩɨɷɬɨɦɭ, ɟɫɥɢ ɡɧɚɬɶ ɞɥɢɧɭ ɜɨɫɶɦɟɪɤɢ, ɬɨ ɜɵɱɢɫɥɢɬɶ, ɫɤɨɥɶɤɨ ɩɨɥɧɵɯ ɜɨɫɶɦɺɪɨɤ ɨɧ ɩɪɨɛɟɠɢɬ, ɧɟ 
ɫɨɫɬɚɜɢɬ ɧɢɱɟɝɨ ɫɥɨɠɧɨɝɨ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɞɚɧɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ A ɢ B— ɪɚɡɦɟɪɵ ɤɨɦɧɚɬɵ ɜ ɦɟɬɪɚɯ 

(1 ≤ A, B ≤ 10000). ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɨɦɧɚɬɚ ɧɟ ɹɜɥɹɟɬɫɹ ɤɜɚɞɪɚɬɧɨɣ. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɨɞɧɨ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ — ɞɥɢɧɭ ɩɟɪɢɦɟɬɪɚ 

ɜɨɫɶɦɺɪɤɢ ɜ ɦɟɬɪɚɯ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɫɚɧɬɢɦɟɬɪɨɜ. 

ɉɪɢɦɟɪ 

input.txt output.txt 
1 2 5.97 
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Ɂɚɞɚɱɚ 9. ɉɨɥɺɬ ɥɚɞɶɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 1 ɫɟɤ. 
 
Ɂɚ ɩɚɪɭ ɦɢɧɭɬ ɞɨ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɛɪɨɫɤɚ ɥɚɞɶɺɣ ɜ ɨɞɧɨɝɥɚɡɨɝɨ ɲɚɯɦɚɬɢɫɬɚ Ɉɫɬɚɩ Ȼɟɧɞɟɪ 

ɪɟɲɚɟɬ ɜ ɭɦɟ ɧɟɩɪɨɫɬɭɸ ɡɚɞɚɱɭ: ɤɚɤ ɛɵ ɟɟ ɬɚɤ ɛɪɨɫɢɬɶ, ɱɬɨɛɵ ɧɚɜɟɪɧɹɤɚ ɩɨɪɚɡɢɬɶ ɰɟɥɶ? 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɥɟɬ ɫɩɪɹɬɚɧɧɨɣ ɜ ɪɭɤɚɜɟ ɥɚɞɶɢ ɩɨɞɪɨɛɧɟɟ. 
ɉɟɪɜɵɟ Б ɦɟɬɪɨɜ ɥɚɞɶɹ ɥɟɬɢɬ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɫɤɨɪɟɧɢɟɦ a. ɉɪɢ ɷɬɨɦ, ɤɚɤ ɢɡɜɟɫɬɧɨ (ɜɚɦ, ɚ ɧɟ 

ɤɨɦɛɢɧɚɬɨɪɭ), ɟɟ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ atv  , ɚ ɩɪɨɣɞɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ   
2

2at
l  , ɝɞɟ t 

— ɜɪɟɦɹ, ɩɪɨɲɟɞɲɟɟ ɨɬ ɧɚɱɚɥɚ ɛɪɨɫɤɚ. 
 ɋɥɟɞɭɸɳɢɟ Y ɦɟɬɪɨɜ ɥɚɞɶɹ ɥɟɬɢɬ ɜ ɩɥɨɬɧɵɯ ɫɥɨɹɯ ɚɬɦɨɫɮɟɪɵ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɣ 

ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɤɨɪɨɫɬɢ ɥɚɞɶɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ k. Ɂɞɟɫɶ ɟɟ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɹɟɬɫɹ ɩɨ 

ɡɚɤɨɧɭ: tkevv  0 , ɚ ɩɪɨɣɞɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 
k
ev

k
v

l
tk

 00 , ɝɞɟ v0 — ɫɤɨɪɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɥɚɞɶɹ 

ɜɯɨɞɢɬ ɜ ɩɥɨɬɧɵɟ ɫɥɨɢ, ɢ ɨɧɚ ɫɨɜɩɚɞɚɟɬ ɫ ɤɨɧɟɱɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɩɪɢɞɚɧɧɨɣ ɜɟɥɢɤɢɦ 
ɤɨɦɛɢɧɚɬɨɪɨɦ, k — ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, t — ɜɪɟɦɹ ɫ ɦɨɦɟɧɬɚ ɜɯɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ.  

ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɥɚɞɶɹ ɩɪɟɨɞɨɥɟɜɚɟɬ ɜɫɟ ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ X+Y, ɛɨɥɶɲɟ 
ɧɚɩɟɪɟɞ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ T0, ɬɨ ɛɪɨɫɨɤ ɧɟ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɣ ɰɟɥɢ — ɨɞɧɨɝɥɚɡɵɣ ɲɚɯɦɚɬɢɫɬ 
ɭɫɩɟɜɚɟɬ ɭɤɥɨɧɢɬɶɫɹ. ȿɫɬɟɫɬɜɟɧɧɨ, Ɉɫɬɚɩ ɧɟ ɞɨɥɠɟɧ ɷɬɨɝɨ ɞɨɩɭɫɬɢɬɶ.  ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɬɚɤ, 
ɱɬɨɛɵ ɨɛɳɟɟ ɜɪɟɦɹ ɩɨɥɟɬɚ ɥɚɞɶɢ ɤ ɰɟɥɢ ɧɟ ɩɪɟɜɵɲɚɥɨ T0, ɢ ɩɪɢ ɷɬɨɦ ɩɪɢɞɚɬɶ ɥɚɞɶɟ ɦɢɧɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɟ ɭɫɤɨɪɟɧɢɟ, ɱɬɨɛɵ ɧɟ ɬɪɚɬɢɬɶ ɥɢɲɧɢɟ ɫɢɥɵ — ɨɧɢ ɟɳɺ ɩɪɢɝɨɞɹɬɫɹ Ɉɫɬɚɩɭ ɜɨ ɜɪɟɦɹ 
ɩɨɛɟɝɚ ɨɬ ɪɚɡɴɹɪɟɧɧɨɣ ɬɨɥɩɵ ɥɸɛɢɬɟɥɟɣ ɲɚɯɦɚɬ.  

ɇɨ ɟɫɥɢ ɜ ɲɚɯɦɚɬɵ ɜɟɥɢɤɢɣ ɤɨɦɛɢɧɚɬɨɪ ɜɫɟ-ɬɚɤɢ ɯɨɬɶ ɪɚɡ, ɧɨ ɢɝɪɚɥ, ɬɨ ɭɠ ɬɚɤɢɟ-ɬɨ 
ɦɭɞɪɟɧɵɟ ɮɨɪɦɭɥɵ ɨɧ ɬɨɱɧɨ ɧɟ ɜɢɞɟɥ ɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟɣ ɨɧ ɡɚɜɟɞɨɦɨ ɧɟ ɫɩɪɚɜɢɬɫɹ. 
ɉɨɦɨɝɢɬɟ ɟɦɭ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɨ ɜɯɨɞɧɨɦ ɮɚɣɥɟ ɧɚ ɨɞɧɨɣ ɫɬɪɨɤɟ ɡɚɩɢɫɚɧɵ ɱɟɪɟɡ ɩɪɨɛɟɥ ɱɟɬɵɪɟ ɜɟɳɟɫɬɜɟɧɧɵɯ ɱɢɫɥɚ X, Y, 

k ɢ T0, ɝɞɟ X ɢ Y — ɞɥɢɧɵ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɭɱɚɫɬɤɨɜ ɩɨɥɟɬɚ ɥɚɞɶɢ, k — ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ T0 — ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɨɞɧɨɝɥɚɡɨɝɨ ɲɚɯɦɚɬɢɫɬɚ-ɥɸɛɢɬɟɥɹ (0.1 ≤ X, Y ≤ 100,  
0.1 ≤ k ≤ 1, 0.1 ≤ T0 ≤ 10).  

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɜɵɯɨɞɧɨɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ  ɨɞɧɨ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ — ɧɟɨɛɯɨɞɢɦɨɟ 

ɦɢɧɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ a ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 10–6. Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɷɬɨ ɱɢɫɥɨ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 100. 

ɉɪɢɦɟɪ 

input.txt output.txt 
2.0 3.0 1.0 4.0 2.567201 
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 Ɂɚɞɚɱɚ 10. Ɋɨɝɚɥɢɤ (Division 1 Only!) 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 8 ɫɟɤ. 

Ɋɨɝɚɥɢɤɚɦɢ ɫɨɤɪɚɳɺɧɧɨ ɧɚɡɵɜɚɸɬ ɠɚɧɪ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ ɜ ɫɬɢɥɟ rogue-like. ɗɬɢ ɢɝɪɵ 
ɜɫɟɝɞɚ ɪɚɛɨɬɚɸɬ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɠɢɦɟ, ɩɨɷɬɨɦɭ ɢɝɪɨɜɨɟ ɩɨɥɟ ɢɡɨɛɪɚɠɚɟɬɫɹ ɤɚɤ ɩɪɹɦɨɭɝɨɥɶɧɨɟ 
ɩɨɥɟ, ɡɚɩɨɥɧɟɧɧɨɟ ASCII-ɫɢɦɜɨɥɚɦɢ. Ʉɚɠɞɵɣ ɫɢɦɜɨɥ ɜ ɤɥɟɬɤɟ ɩɨɥɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɬɨ, ɱɬɨ 
ɧɚɯɨɞɢɬɫɹ ɜ ɞɚɧɧɨɣ ɤɥɟɬɤɟ. ɇɚɩɪɢɦɟɪ, ɜ ɷɬɨɣ ɡɚɞɚɱɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɢɲɶ ɞɜɚ ɜɢɞɚ ɤɥɟɬɨɤ: 
ɫɩɥɨɲɧɚɹ ɫɬɟɧɚ (‘#’) ɢ ɫɜɨɛɨɞɧɚɹ ɤɥɟɬɤɚ (‘.’). 

Ɍɟɤɫɬɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɤɚɪɬɵ ɧɚɤɥɚɞɵɜɚɟɬ ɧɟɤɨɬɨɪɵɟ ɢɧɬɟɪɟɫɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɢɝɪɨɜɨɣ ɩɪɨɰɟɫɫ. Ɋɚɫɫɦɨɬɪɢɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɟɯɚɧɢɤɭ ɪɚɛɨɬɵ ɡɚɤɥɢɧɚɧɢɹ «ɫɦɟɪɬɟɥɶɧɵɣ 
ɥɭɱ» ɢɡ ɨɞɧɨɝɨ ɪɨɝɚɥɢɤɚ. ɗɬɨ ɡɚɤɥɢɧɚɧɢɟ ɫɨɡɞɚɺɬ ɥɭɱ, ɤɨɬɨɪɵɣ ɥɟɬɢɬ ɩɨ ɩɪɹɦɨɣ ɢ ɨɬɪɚɠɚɟɬɫɹ ɨɬ 
ɫɬɟɧ. Ɉɞɧɚɤɨ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɪɚɜɥɟɧɢɣ ɜɵɫɬɪɟɥɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɥɢɲɶ ɨɞɢɧ ɢɡ ɜɨɫɶɦɢ ɜɚɪɢɚɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɰɢɮɪɚɦ 1 (ɜɧɢɡ ɜɥɟɜɨ), 2 (ɜɧɢɡ), 3 (ɜɧɢɡ ɜɩɪɚɜɨ), 6 (ɜɩɪɚɜɨ), 9 (ɜɜɟɪɯ 
ɜɩɪɚɜɨ), 8 (ɜɜɟɪɯ), 7 (ɜɜɟɪɯ ɜɥɟɜɨ), 4 (ɜɥɟɜɨ): 

7 8 9 

4 @ 6 

1 2 3 

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɩɪɨɰɟɫɫ ɩɪɨɱɬɟɧɢɹ ɡɚɤɥɢɧɚɧɢɹ. ɂɝɪɨɤ ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɟɤɨɬɨɪɨɣ ɫɜɨɛɨɞɧɨɣ ɤɥɟɬɤɟ ɢ ɡɚɩɭɫɤɚɟɬ ɥɭɱ ɜ ɨɞɧɨɦ ɢɡ ɜɨɫɶɦɢ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɧɚɩɪɚɜɥɟɧɢɣ. 
ɉɨɥɺɬ ɥɭɱɚ ɦɨɞɟɥɢɪɭɟɬɫɹ ɩɨɲɚɝɨɜɨ. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɥɭɱ ɧɚɯɨɞɢɬɫɹ ɜ ɤɥɟɬɤɟ, ɜ ɤɨɬɨɪɨɣ ɫɬɨɢɬ 
ɢɝɪɨɤ. ɇɚ ɤɚɠɞɨɦ ɫɥɟɞɭɸɳɟɦ ɯɨɞɭ ɥɭɱ ɫɞɜɢɝɚɟɬɫɹ ɧɚ ɨɞɧɭ ɤɥɟɬɤɭ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɥɺɬɚ. ɉɪɢ 
ɩɨɩɚɞɚɧɢɢ ɜ ɫɬɟɧɤɭ ɥɭɱ ɨɬɪɚɠɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɚɜɢɥɚɦ: 
1. ȿɫɥɢ ɤɪɚɣ ɫɬɟɧɵ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ ɤɨɧɬɚɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɣ ɥɢɧɢɟɣ, ɬɨ ɨɬɪɚɠɟɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɡɚɤɨɧɭ "ɭɝɨɥ ɩɚɞɟɧɢɹ ɪɚɜɟɧ ɭɝɥɭ ɨɬɪɚɠɟɧɢɹ". ɉɪɢɦɟɪɵ: 

####  

#### 

.... 

... 

#### 

#### 

... 

.... 

#### 

#### 

... 

.... 

#### 

#### 

.... 

... 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 
 

#### 

#### 

.... 

... 

#### 

#### 

... 

.... 

#### 

#### 

... 

.... 

#### 

#### 

.... 

... 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 

2. ȿɫɥɢ ɩɪɨɢɡɨɲɥɨ ɤɚɫɚɧɢɟ, ɬɨ ɥɭɱ ɥɟɬɢɬ ɞɚɥɶɲɟ. ɇɚɩɪɢɦɟɪ: 

##.. 

##.. 

.... 

... 

##.. 

##.. 

... 

.... 

##.. 

##. 
.... 

.... 

##. 
##.. 

.... 

.... 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 
 

##.. 

##.. 

..## 

.## 

##.. 

##.. 

.## 

..## 

##.. 

##. 
..## 

..## 

##. 
##.. 

..## 

..## 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 

 
3. ȿɫɥɢ ɩɪɨɢɡɨɲɥɨ ɩɨɩɚɞɚɧɢɟ ɜ ɭɝɨɥ, ɤɨɬɨɪɨɟ ɧɟ ɹɜɥɹɟɬɫɹ ɤɚɫɚɧɢɟɦ, ɬɨ ɥɭɱ ɪɚɡɜɨɪɚɱɢɜɚɟɬɫɹ ɜ 

ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ. ɉɪɢɦɟɪɵ: 

#### 

#### 

..## 

.## 

#### 

#### 

.## 

..## 

#### 

#### 

.## 

..## 

#### 

#### 

..## 

.## 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 
 

..## 

..## 

.... 

... 

..## 

..## 

... 

.... 

..## 

..## 

... 

.... 

..## 

..## 

.... 

... 

ɒɚɝ 1 ɒɚɝ 2 ɒɚɝ 3 ɒɚɝ 4 
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ɉɨɫɥɟ (K+1)-ɝɨ ɯɨɞɚ ɥɭɱ ɢɫɱɟɡɚɟɬ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ K – ɞɚɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɡɚɤɥɢɧɚɧɢɹ. 
ȿɫɥɢ ɥɭɱ ɩɪɨɥɟɬɚɟɬ ɱɟɪɟɡ ɤɥɟɬɤɭ, ɜ ɤɨɬɨɪɨɣ ɤɬɨ-ɬɨ ɧɚɯɨɞɢɬɫɹ, ɬɨ ɷɬɨɬ ɧɟɫɱɚɫɬɧɵɣ ɭɦɢɪɚɟɬ. ɗɬɨ ɧɟ 
ɨɤɚɡɵɜɚɟɬ ɧɢɤɚɤɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɞɚɥɶɧɟɣɲɢɣ ɩɨɥɺɬ ɥɭɱɚ.  

ȼ ɧɚɲɟɣ ɡɚɞɚɱɟ ɜɚɦ ɞɚɧɨ ɨɞɧɨ ɢɝɪɨɜɨɟ ɩɨɥɟ ɪɚɡɦɟɪɚ M ɧɚ N ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ Q ɡɚɩɪɨɫɨɜ 
ɞɥɹ ɧɟɝɨ. ȼ ɤɚɠɞɨɦ ɡɚɩɪɨɫɟ ɭɤɚɡɚɧɨ ɩɨɥɨɠɟɧɢɟ ɢɝɪɨɤɚ, ɩɨɥɨɠɟɧɢɟ ɩɪɨɬɢɜɧɢɤɚ, ɚ ɬɚɤɠɟ 
ɞɚɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɥɭɱɚ ɫɦɟɪɬɢ. ɇɭɠɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɨɫɶɦɢ ɜɨɡɦɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɜɵɫɬɪɟɥɚ ɨɩɪɟɞɟɥɢɬɶ ɪɟɡɭɥɶɬɚɬ ɡɚɩɭɫɤɚ ɥɭɱɚ. Ɋɟɡɭɥɶɬɚɬ ɨɛɨɡɧɚɱɚɟɬɫɹ ɨɞɧɨɣ ɛɭɤɜɨɣ: 

M (iss) – ɥɭɱ ɧɢɤɨɝɨ ɧɟ ɡɚɞɟɥ. 
W (in) – ɥɭɱ ɭɛɢɥ ɩɪɨɬɢɜɧɢɤɚ, ɧɟ ɡɚɞɟɜ ɢɝɪɨɤɚ. 
L (oss) – ɥɭɱ ɭɛɢɥ ɢɝɪɨɤɚ, ɧɟ ɡɚɞɟɜ ɩɪɨɬɢɜɧɢɤɚ. 
D (eath) – ɥɭɱ ɭɛɢɥ ɢ ɢɝɪɨɤɚ, ɢ ɩɪɨɬɢɜɧɢɤɚ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ  

ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɩɢɫɚɧɵ ɪɚɡɦɟɪɵ ɩɨɥɹ: M – ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɢ N — 
ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ (1 ≤ M, N ≤ 800). ɋɥɟɞɭɸɳɢɟ M ɫɬɪɨɤ ɫɨɞɟɪɠɚɬ ɩɨ N ɫɢɦɜɨɥɨɜ ɤɚɠɞɚɹ — 
ɤɚɪɬɚ ɩɨɥɹ. ɉɟɪɜɵɣ ɫɢɦɜɨɥ ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɩɨɥɹ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ (1, 1). ȼ ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ  
ɫɨɞɟɪɠɢɬɫɹ ɨɞɧɨ ɱɢɫɥɨ Q – ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ (1 ≤ Q ≤ 100000). Ɉɩɢɫɚɧɢɟ ɤɚɠɞɨɝɨ ɡɚɩɪɨɫɚ 
ɡɚɧɢɦɚɟɬ ɨɞɧɭ ɢɡ ɩɨɫɥɟɞɭɸɳɢɯ Q ɫɬɪɨɤ. Ʉɚɠɞɨɟ ɨɩɢɫɚɧɢɟ ɫɨɞɟɪɠɢɬ ɩɹɬɶ ɰɟɥɵɯ ɱɢɫɟɥ, 
ɡɚɩɢɫɚɧɧɵɯ ɱɟɪɟɡ ɩɪɨɛɟɥ: RP ɢ CP – ɩɨɡɢɰɢɸ ɢɝɪɨɤɚ, RE ɢ CE – ɩɨɡɢɰɢɸ ɩɪɨɬɢɜɧɢɤɚ ɢ D – 
ɞɚɥɶɧɨɫɬɶ ɩɨɥɺɬɚ ɥɭɱɚ ɫɦɟɪɬɢ (1 ≤ RP, RE ≤ M; 1 ≤ CP, CE ≤ N; 1 ≤ D ≤ 109). ɂ ɞɥɹ ɢɝɪɨɤɚ ɢ ɞɥɹ 
ɩɪɨɬɢɜɧɢɤɚ R ɨɛɨɡɧɚɱɚɟɬ ɧɨɦɟɪ ɫɬɪɨɤɢ, ɚ C – ɧɨɦɟɪ ɫɬɨɥɛɰɚ. Ƚɚɪɚɧɬɢɪɭɟɬɫɹ, ɱɬɨ ɢɝɪɨɤ ɢ 
ɩɪɨɬɢɜɧɢɤ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɩɭɫɬɵɯ ɤɥɟɬɤɚɯ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɡɚ ɩɪɟɞɟɥɚɦɢ ɡɚɞɚɧɧɨɣ ɤɚɪɬɵ 
ɜɫɟ ɤɥɟɬɤɢ ɡɚɩɨɥɧɟɧɵ ɫɬɟɧɚɦɢ (‘#’). 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ  
Ʉɚɠɞɚɹ ɢɡ Q ɫɬɪɨɤ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɪɨɜɧɨ ɜɨɫɟɦɶ ɫɢɦɜɨɥɨɜ –ɨɬɜɟɬ ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɡɚɩɪɨɫɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɩɨɪɹɞɤɟ 12369874 ɜɵɜɟɞɢɬɟ ɩɨ 
ɨɞɧɨɦɭ ɫɢɦɜɨɥɭ M, W, L ɢɥɢ D. 

ɉɪɢɦɟɪ 

input.txt output.txt 
3 3 

... 

.#. 

... 

3 

1 1 1 3 2 

1 1 1 3 1 

1 1 3 3 10 

MMLWMLLL 

MMLMMLLL 

DLLLDLLL 
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Ɂɚɞɚɱɚ 11. ɋɟɪɜɟɪɵ (Division 1 Only!) 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɧɚ 1 ɬɟɫɬ: 6 ɫɟɤ. 
 

Ʉɨɦɩɶɸɬɟɪɧɚɹ  ɫɟɬɶ ɜ ɧɟɤɨɬɨɪɨɦ ɞɨɦɟ ɫɬɪɨɢɥɚɫɶ ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ  ɧɨɜɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ ɤ ɩɨɫɥɟɞɧɟɦɭ ɢɡ ɭɠɟ ɩɨɞɤɥɸɱɟɧɧɵɯ. ɇɢɤɚɤɢɟ ɞɜɚ ɤɨɦɩɶɸɬɟɪɚ, ɛɭɞɭɱɢ 
ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɜ ɫɟɬɶ, ɦɟɠɞɭ ɫɨɛɨɣ  ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɧɢɤɚɤ  ɧɟ ɫɜɹɡɵɜɚɥɢɫɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɫɟɬɶ ɛɵɥɢ ɨɛɴɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ N ɤɨɦɩɶɸɬɟɪɨɜ. ɋɨɫɟɞɢ ɨɛɦɟɧɢɜɚɥɢɫɶ ɢɧɮɨɪɦɚɰɢɟɣ 
ɦɟɠɞɭ ɫɨɛɨɣ, ɧɨ ɜ ɤɚɤɨɣ-ɬɨ ɦɨɦɟɧɬ ɩɨɧɹɥɢ, ɱɬɨ ɢɦ ɧɭɠɧɵ ɩɪɨɤɫɢ-ɫɟɪɜɟɪɵ. Ʉɨɦɩɶɸɬɟɪɧɨɟ 
ɫɨɨɛɳɟɫɬɜɨ ɞɨɦɚ ɪɟɲɢɥɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɤɫɢ-ɫɟɪɜɟɪɵ ɪɨɜɧɨ ɧɚ Ʉ ɤɨɦɩɶɸɬɟɪɨɜ. Ɉɫɬɚɥɨɫɶ ɬɨɥɶɤɨ 
ɪɟɲɢɬɶ, ɤɚɤɢɟ ɢɦɟɧɧɨ ɤɨɦɩɶɸɬɟɪɵ ɜɵɛɪɚɬɶ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ 
ɟɠɟɦɟɫɹɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɟɪɜɟɪɚɦɢ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɭɫɬɚɧɨɜɥɟɧ ɬɚɪɢɮ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɵɪɚɠɟɧɧɵɣ ɜ ɪɭɛɥɹɯ ɡɚ ɦɟɬɪ 
ɩɪɨɜɨɞɚ. ɋɬɨɢɦɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɤɚɤɢɦ-ɬɨ ɫɟɪɜɟɪɨɦ ɪɚɜɧɚ ɬɚɪɢɮɭ 
ɤɨɦɩɶɸɬɟɪɚ, ɭɦɧɨɠɟɧɧɨɦɭ ɧɚ ɫɭɦɦɚɪɧɭɸ ɞɥɢɧɭ ɩɪɨɜɨɞɚ ɨɬ ɷɬɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɞɨ ɫɟɪɜɟɪɚ, 
ɤɨɬɨɪɵɦ ɨɧ ɨɛɫɥɭɠɢɜɚɟɬɫɹ. 

ȼɚɲɚ ɡɚɞɚɱɚ ɧɚɩɢɫɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ ɜɵɛɟɪɟɬ ɬɚɤɢɟ Ʉ ɤɨɦɩɶɸɬɟɪɨɜ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ 
ɧɚ ɧɢɯ ɩɪɨɤɫɢ-ɫɟɪɜɟɪɵ, ɱɬɨ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ ɛɵɥɢ ɛɵ 
ɦɢɧɢɦɚɥɶɧɵɦɢ. 

ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜɯɨɞɧɨɝɨ ɮɚɣɥɚ ɡɚɩɢɫɚɧɨ ɞɜɚ ɰɟɥɵɯ ɱɢɫɥɚ N ɢ K — ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɦɩɶɸɬɟɪɨɜ ɜ ɫɟɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɤɫɢ-ɫɟɪɜɟɪɨɜ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ (1 ≤ K ≤ N ≤ 2000). 
ȼɫɟ ɤɨɦɩɶɸɬɟɪɵ ɜ ɫɟɬɢ ɩɪɨɧɭɦɟɪɨɜɚɧɵ ɱɢɫɥɚɦɢ ɨɬ 1 ɞɨ N ɩɨ ɩɨɪɹɞɤɭ ɩɨɞɤɥɸɱɟɧɢɹ.  
ȼɨ ɜɬɨɪɨɣ ɫɬɪɨɤɟ ɡɚɩɢɫɚɧɨ ɨɞɧɨ ɰɟɥɨɟ ɱɢɫɥɨ T1 — ɬɚɪɢɮ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɟɪɜɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 
ȼ ɫɥɟɞɭɸɳɢɯ N – 1 ɫɬɪɨɤɚɯ ɡɚɩɢɫɚɧɨ ɱɟɪɟɡ ɩɪɨɛɟɥ ɩɨ ɞɜɚ ɰɟɥɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɢɫɥɚ  Li, 

Ti — ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɫɬɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ ɜ ɫɟɬɢ ɩɨ ɩɨɪɹɞɤɭ ɧɨɦɟɪɨɜ.  Li – ɞɥɢɧɚ ɩɪɨɜɨɞɚ, 
ɫɨɟɞɢɧɹɸɳɟɝɨ i-ɵɣ ɤɨɦɩɶɸɬɟɪ ɫ ɫɨɫɟɞɧɢɦ ɫ ɦɟɧɶɲɢɦ ɧɨɦɟɪɨɦ, Ti — ɬɚɪɢɮ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɞɚɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (2 ≤ i ≤ N). ȼɫɟ Li ɢ Ti ɧɟ ɩɪɟɜɵɲɚɸɬ 106. 

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼ ɩɟɪɜɭɸ ɫɬɪɨɤɭ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɨɞɧɨ ɰɟɥɨɟ ɱɢɫɥɨ — ɦɢɧɢɦɚɥɶɧɭɸ 

ɫɬɨɢɦɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɨɜ ɜɫɟɦɢ ɫɟɪɜɟɪɚɦɢ. ȼɨ ɜɬɨɪɨɣ ɫɬɪɨɤɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɩɢɫɚɧɵ ɱɟɪɟɡ ɩɪɨɛɟɥ K ɧɨɦɟɪɨɜ ɤɨɦɩɶɸɬɟɪɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɟɪɜɟɪɵ. ɉɪɢ 
ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɪɚɡɦɟɳɟɧɢɹ ɪɚɡɪɟɲɚɟɬɫɹ ɜɵɜɟɫɬɢ ɥɸɛɨɣ. 

ɉɪɢɦɟɪɵ 

input.txt output.txt 
3 1 

10 

2 2 

3 3 

19 

1 

 

3 2 

10 

2 2 

3 3 

4 

1 3 

 

 
 

 
 



VIII Open Cup named after E.V. Pankratiev

Stage 5 - Siberian Grand Prix, Sunday, November 7, 2010

Çàäà÷à 12. Anagrams (Division 2 Only!)

Èìÿ âõîäíîãî ôàéëà: input.txt

Èìÿ âûõîäíîãî ôàéëà: output.txt

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds

Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

Äâà ñëîâà ÿâëÿþòñÿ àíàãðàììàìè, åñëè îíè ñîñòîÿò èç îäíèõ è òåõ æå áóêâ, çàäàííûõ â ðàç-

ëè÷íîì ïîðÿäêå. Íàïðèìåð, ñëîâà word è drow àíàãðàììàìè ÿâëÿþòñÿ, à word è worm � íåò. Â ýòîé

çàäà÷å âàì áóäåò äàí íàáîð ïîïàðíî ðàçëè÷íûõ ñëîâ. Âàì íåîáõîäèìî íàéòè ñëîâî, äëÿ êîòîðîãî â

íàáîðå êîëè÷åñòâî àíàãðàìì ìàêñèìàëüíî è âûâåñòè êàê ýòî ñëîâî, òàê è êîëè÷åñòâî åãî àíàãðàìì

â îñòàâøåéñÿ ÷àñòè íàáîðà.

Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíî îäíî öåëîå ÷èñëî n � êîëè÷åñòâî ñëîâ â íàáîðå

(0 6 n 6 1000). Äàëåå ñëåäóþò n ñëîâ, êàæäîå ñ îòäåëüíîé ñòðîêè. Âñå ñëîâà ñîñòîÿò èç ñòðî÷-

íûõ ëàòèíñêèõ áóêâ, äëèíà êàæäîãî ñëîâà íå ïðåâûøàåò 6. Ãàðàíòèðóåòñÿ, ÷òî â íàáîðå áóäåò

ñîäåðæàòüñÿ êàê ìèíèìóì äâà ñëîâà, ÿâëÿþùèåñÿ àíàãðàììàìè äðóã äðóãà.

Ôîðìàò âûõîäíîãî ôàéëà

Â âûõîäíîé ôàéë âûâåäèòå ïåðâîå (â ïîðÿäêå ñëåäîâàíèÿ âî âõîäíîì ôàéëå) ñëîâî, äëÿ êîòîðîãî

â íàáîðå êîëè÷åñòâî àíàãðàìì ìàêñèìàëüíî, à ïîñëå ýòîãî ñëîâà ÷åðåç ïðîáåë êîëè÷åñòâî àíàãðàìì

ýòîãî ñëîâà (èñêëþ÷àÿ åãî ñàìî), ïðèñóòñòâóþùèõ â íàáîðå.

Ïðèìåð

input.txt output.txt

6

nat

cat

act

out

tac

ant

cat 2

6

worm

word

galo

drown

goal

drow

word 1

Ñòðàíèöà 1 èç 5



VIII Open Cup named after E.V. Pankratiev

Stage 5 - Siberian Grand Prix, Sunday, November 7, 2010

Çàäà÷à 13. Banking (Division 2 Only!)

Èìÿ âõîäíîãî ôàéëà: input.txt

Èìÿ âûõîäíîãî ôàéëà: output.txt

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds

Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

Êðóïíûé êîììåð÷åñêèé áàíê ¾Øàðàáàíê¿ â òå÷åíèå ðÿäà ëåò ñîáèðàë ñòàòèñòèêó åæåäíåâíîãî

ðîñòà è ïàäåíèÿ àêöèé áàíêà. Îñíîâûâàÿñü íà ýòèõ ÷èñëàõ, âëàäåëüöû áàíêà ðåøèëè âû÷èñëèòü

¾îïòèìàëüíóþ ñòðàòåãèþ¿ äëÿ àêöèîíåðà � â êàêîé èç äíåé áûëî íàèáîëåå âûãîíåå âñåãî êóïèòü

àêöèè áàíêà, à â êàêîé � ïðîäàòü.

Âàøà çàäà÷à � ïî çàäàííîé ïîñëåäîâàòåëüíîñòè ÷èñåë (åæåäíåâíûì èçìåíåíèÿì ñòîèìîñòè îä-

íîé àêöèè) íàéòè ¾îïòèìàëüíóþ òàêòèêó¿ ïðè óñëîâèè, ÷òî ìîæíî îäèí ðàç êóïèòü àêöèè áàíêà è

îäèí ðàç ïîëíîñòüþ ïðîäàòü âñå êóïëåííûå àêöèè. Äîêóïàòü àêöèè èëè ïðîäàâàòü àêöèè ÷àñòè÷íî

íå ðàçðåøàåòñÿ.

Ôîðìàò âõîäíîãî ôàéëà

Âõîäíîé ôàéë ñîñòîèò èç äâóõ ñòðîê. Ïåðâàÿ ñòðîêà ñîäåðæèò öåëîå ÷èñëî N (1 6 N 6 106)
� âðåìÿ, â òå÷åíèå êîòîðîãî ñîáèðàëàñü ñòàòèñòèêà. Âòîðàÿ ñòðîêà ñîäåðæèò N öåëûõ ÷èñåë pi

(−1000 6 pi 6 1000) � èçìåíåíèå ñòîèìîñòè àêöèè â i-é äåíü. Ãàðàíòèðóåòñÿ, ÷òî õîòÿ áû îäíî èç

÷èñåë pi ïîëîæèòåëüíî.

Ôîðìàò âûõîäíîãî ôàéëà

Â âûõîäíîé ôàéë âûâåäèòå äâà öåëûõ ÷èñëà k è l (1 6 k 6 l 6 N) � íîìåð äíÿ (íóìåðàöèÿ íà÷è-

íàåòñÿ ñ åäèíèöû), êîãäà ëó÷øå âñåãî áóäåò êóïèòü è ïðîäàòü àêöèè ñîîòâåòñòâåííî Â ñëó÷àå, åñëè

ðåøåíèå íå åäèíñòâåííî, âûáåðèòå ðåøåíèå ñ íàèìåíüøèì k, à ïðè ñîâïàäåíèè k � ñ íàèìåíüøèì

l.

Ïðèìåð

input.txt output.txt

11

-3 1 -1 2 3 1 -1 2 -3 -5 7

2 8

9

1 -2 3 -1 -1 3 -2 2 -4

3 6

Ñòðàíèöà 2 èç 5



VIII Open Cup named after E.V. Pankratiev

Stage 5 - Siberian Grand Prix, Sunday, November 7, 2010

Çàäà÷à 14. Dimensions (Division 2 Only!)

Èìÿ âõîäíîãî ôàéëà: input.txt

Èìÿ âûõîäíîãî ôàéëà: output.txt

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds

Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

Íà óðîêå ìàòåìàòèêè â íà÷àëüíûõ êëàññàõ ó÷åíèêàì áûëà ðîçäàíà òàáëèöà, â êàæäîé ñòðîêå

êîòîðîé áûëè çàïèñàíû âûñîòà, øèðèíà, äëèíà è îáú¼ì íåêîòîðîãî ïðÿìîóãîëüíîãî ïàðàëëåëåïè-

ïåäà. Ïðè ýòîì ðîâíî îäíî çíà÷åíèå â êàæäîé ñòðîêå áûëî çà÷¼ðêíóòî. Ó÷åíèêè äîëæíû áûëè

âîññòàíîâèòü èñõîäíûé âèä òàáëèöû. Íàïèøèòå ïðîãðàììó, êîòîðàÿ ðåøàåò àíàëîãè÷íóþ çàäà÷ó.

Ôîðìàò âõîäíîãî ôàéëà

Âõîäíîé ôàéë ñîñòîèò èç íåñêîëüêèõ òåñòîâûõ ïðèìåðîâ, êàæäûé èç êîòîðûõ ñîñòîèò èç îäíîé

ñòðîêè, ñîäåðæàùåé 4 öåëûõ ÷èñëà w, h, l and v � øèðèíó, âûñîòó, äëèíó è îáú¼ì ïðÿìîóãîëüíîãî

ïàðàëëåëåïèïåäà ñîîòâåòñòâåííî (0 < l, w, h < 100, 0 < v < 105). Çà÷¼ðêíóòûå ÷èñëà ïðåäñòàâëåíû

íóëÿìè, òî åñòü â êàæäîé ñòðîêå îäíî èç ÷èñåë çàìåíåíî íóë¼ì. Âõîäíîé ôàéë çàâåðøàåòñÿ ñòðîêîé

èç ÷åòûð¼õ íóëåé, êîòîðàÿ íå äîëæíà îáðàáàòûâàòüñÿ.

Ôîðìàò âûõîäíîãî ôàéëà

Äëÿ êàæäîãî òåñòîâîãî ïðèìåðà â îòäåëüíîé ñòðîêå âûâåäèòå 4 öåëûõ ÷èñëà � øèðèíó, âûñîòó,

äëèíó è îáú¼ì ñîîòâåòñòâóþùåãî ïàðàëëåëåïèïåäà, çàìåíèâ âî âõîäíîì ïðèìåðå 0 íà âû÷èñëåí-

íîå çíà÷åíèå ñîîòâåòñòâóþùåãî ïàðàìåòðà. Ãàðàíòèðóåòñÿ, ÷òî âû÷èñëåííîå çíà÷åíèå âñåãäà áóäåò

öåëûì.

Ïðèìåð

input.txt output.txt

1 0 2 6

5 5 5 0

0 2 2 80

8 0 9 576

0 0 0 0

1 3 2 6

5 5 5 125

20 2 2 80

8 9 9 576

Ñòðàíèöà 3 èç 5



VIII Open Cup named after E.V. Pankratiev

Stage 5 - Siberian Grand Prix, Sunday, November 7, 2010

Çàäà÷à 15. ePad (Division 2 Only!)

Èìÿ âõîäíîãî ôàéëà: input.txt

Èìÿ âûõîäíîãî ôàéëà: output.txt

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds

Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

¾ePad¿ � ýòî íîâûé ãàäæåò îò êîìïàíèè Elppa. Ó êàæäîãî ePad åñòü ñåðèéíûé íîìåð � öå-

ëîå ÷èñëî â èíòåðâàëå îò 1 äî 105. Êîìïàíèÿ Elppa ïðîâîäèò ðåêëàìíóþ àêöèþ: åñëè ïîêóïàåòñÿ

íåñêîëüêî ePad, ñóììà ñåðèéíûõ íîìåðîâ êîòîðûõ äåëèòñÿ íà çàäàííîå öåëîå ïîëîæèòåëüíîå ÷èñëî

M , òî ïîêóïàòåëü ïîëó÷àåò çíà÷èòåëüíóþ ñêèäêó.

Âàì çàäàíû íîìåðà ePad, äîñòóïíûõ íà ñêëàäå íåêîòîðîãî ìàãàçèíà. Âàøà çàäà÷à � íàéòè

ðàçìåð ìàêñèìàëüíîé ïàðòèè ePad, êîòîðóþ ìîæíî êóïèòü ñ âûøåóêàçàííîé ñêèäêîé â äàííîì

ìàãàçèíå. Ïðè ýòîì ïîêóïêà ïðîèçâîäèòñÿ ðîâíî îäèí ðàç.

Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû äâà öåëûõ ÷èñëà N è M (1 6 N 6 500, 1 6 M 6 105)
� îáùåå êîëè÷åñòâî iPad íà ñêëàäàõ ìàãàçèíà è ¾áîíóñíîå¿ ÷èñëî M . Âî âòîðîé ñòðîêå çàäàíû

N ðàçëè÷íûõ öåëûõ ÷èñåë S1, . . . , SN (0 6 Si 6 105) � ñåðèéíûå íîìåðà ePad, ïðèñóòñòâóþùèõ

íà ñêëàäå ìàãàçèíà. Ãàðàíòèðóåòñÿ, ÷òî õîòÿ áû äëÿ îäíîãî ïîäìíîæåñòâà ePad ñî ñêëàäà ñóììà

ñåðèéíûõ íîìåðîâ äåëèòñÿ íà M (òî åñòü ñêèäêà ïðèìåíèìà).

Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå îäíî ÷èñëî � ìàêñèìàëüíîå êîëè÷åñòâî ePad èç äàííîãî ìàãàçèíà, ñóììà ñåðèéíûõ

íîìåðîâ êîòîðûõ äåëèòñÿ íà M .

Ïðèìåð

input.txt output.txt

3 5

1 8 6

3

6 9

8 6 4 1 2 3

5

Ñòðàíèöà 4 èç 5



VIII Open Cup named after E.V. Pankratiev

Stage 5 - Siberian Grand Prix, Sunday, November 7, 2010

Çàäà÷à 16. Farmer (Division 2 Only!)

Èìÿ âõîäíîãî ôàéëà: input.txt

Èìÿ âûõîäíîãî ôàéëà: output.txt

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds

Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

Ó ôåðìåðà åñòü íåñêîëüêî ëîøàäåé. Îäíà èç íèõ îêàçàëàñü ëåíèâîé è õèòðîé è êàæäûé ðàç,

êîãäà å¼ âûïóñêàþò èç êîíþøíè, èä¼ò ê êîðìóøêå êðàò÷àéøèì ïóò¼ì.

Ôåðìåð ðåøèë ïðîâåðèòü, íàñêîëüêî óìíà ýòà ëîøàäü, è ïîñòàâèë íà ïóòè îò êîíþøíè ê êîðìóø-

êå íåñêîëüêî âûñîêèõ ïåðåãîðîäîê, êîòîðûå ëîøàäü íå ìîæåò ïåðåïðûãíóòü è ïîòîìó âûíóæäåíà

èõ îáõîäèòü. Òåïåðü ëîøàäè äëÿ âûáîðà êðàò÷àéøåãî ìàðøðóòà ïðèä¼òñÿ ïðèëîæèòü áîëüøå óñè-

ëèé. Äëÿ òîãî, ÷òîáû îöåíèòü ðåçóëüòàòû ýêñïåðèìåíòà, ôåðìåð ïîïðîñèë Âàñ íàïèñàòü ïðîãðàììó,

êîòîðàÿ ïî çàäàííîìó ïîëîæåíèþ ëîøàäè, êîðìóøêè è ïåðåãîðîäîê âû÷èñëÿåò íàèìåíüøåå ðàñ-

ñòîÿíèå, êîòîðàÿ ëîøàäü äîëæíà ïðîéòè, ÷òîáû äîáðàòüñÿ äî êîðìóøêè. Â äàííîé ìîäåëè ëîøàäü

è êîðìóøêà ïðåäñòàâëåíû òî÷êàìè, ïåðåãîðîäêè � îòðåçêàìè. Ïðè ýòîì ëîøàäü ìîæåò êàñàòüñÿ

ïåðåãîðîäîê, íî íå ïåðåñåêàòü èõ.

Ôîðìàò âõîäíîãî ôàéëà

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò 4 öåëûõ ÷èñëà Bx, By, Fx è Fy

(−104 6 Bx, By, Fx, Fy 6 104) � êîîðäèíàòû íà÷àëüíîãî ïîëîæåíèÿ ëîøàäè è êîîðäèíàòû

êîðìóøêè ñîîòâåòñòâåííî. Âî âòîðîé ñòðîêå çàïèñàíî îäíî öåëîå ÷èñëî N � êîëè÷åñòâî ïåðå-

ãîðîäîê. Äàëåå, â N ïîñëåäóþùèõ ñòðîêàõ, îïèñàíû ïåðåãîðîäêè. Êàæäàÿ ïåðåãîðîäêà çàäà¼òñÿ

÷åòûðüìÿ öåëûìè ÷èñëàìè x1, y1, x2, y2 (−104 6 x1, y1, x2, y2 6 104), ïðè ýòîì x1 = x2 èëè y1 = y2 �

êîîðäèíàòàìè íà÷àëüíîé è êîíå÷íîé òî÷êè îòðåçêà, ïðåäñòàâëÿþùåãî ïåðåãîðîäêó. Ãàðàíòèðóåòñÿ,

÷òî ïåðåãîðîäêè íå èìåþò îáùèõ òî÷åê è ÷òî íè òî÷êà íà÷àëüíîãî ðàñïîëîæåíèÿ ëîøàäè, íè

êîðìóøêà íå íàõîäÿòñÿ íà ïåðåãîðîäêå.

Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå îäíî âåùåñòâåííîå ÷èñëî ñ òî÷íîñòüþ äî 10(
− 6) � ìèíèìàëüíîå ðàññòîÿíèå, êîòîðîå

ëîøàäü äîëæíà ïðîéòè, ÷òîáû äîáðàòüñÿ äî êîðìóøêè.

Ïðèìåð

input.txt output.txt

0 0 10 0

1

-1 -100 -1 100

10.0

0 0 10 0

2

-1 -100 -1 100

5 4 5 -6

12.806248

0 0 2 1

1

1 1 1 -1

2.414214

Ñòðàíèöà 5 èç 5


