
�ïâë© �¦­ë© ¬ â¥¬ â¨ç¥áª¨© âãà­¨à

��� "�à«ñ­®ª", 21-28.09.2010

�à¥â¨© âãà. �à ­¤-«¨£ . 25 á¥­âï¡àï 2010 £.

1. � áâà ­¥ n £®à®¤®¢ A1, A2, : : :, An, ­¥ª®â®àë¥ ¯ àë £®à®¤®¢ á®¥¤¨­¥­ë ¤¢ãáâ®à®­­¨¬¨  ¢¨ «¨­¨ï¬¨.

�§¢¥áâ­®, çâ® £®à®¤ Ai á®¥¤¨­¥­ á di £®à®¤ ¬¨, £¤¥ 1 6 di 6 2010 ¤«ï i = 1; 2; : : : ; 2010,   ®¡é¥¥ ª®«¨ç¥áâ¢®

 ¢¨ «¨­¨© ¢ áâà ­¥ à ¢­® m. �®ª ¦¨â¥, çâ® d21 + d
2
2 + : : :+ d

2
2010 6 4022m� 2010n.

2. �¥©áâ¢¨â¥«ì­ë¥ ç¨á«  a; b; c; d ã¤®¢«¥â¢®àïîâ à ¢¥­áâ¢ ¬ abc � d = 1, bcd � a = 2, cda � b = 3,

dab� c = �6. �®ª ¦¨â¥, çâ® a + b+ c+ d 6= 0.

3. � ®áâà®ã£®«ì­®¬ âà¥ã£®«ì­¨ª¥ ABC ¯à®¢¥¤¥­ë ¢ëá®âë AA1, BB1, CC1. �  ¯àï¬®© B1C1 ¢ë¡à ­  â®çª  K

â ª, çâ® \KBA = 90�. �®ª ¦¨â¥, çâ® æ¥­âà ®¯¨á ­­®© ®ªàã¦­®áâ¨ âà¥ã£®«ì­¨ª  A1BK «¥¦¨â ­  ¯àï¬®© AC.

4. �á¥ ­ âãà «ì­ë¥ ç¨á« , ªà®¬¥ ª®­¥ç­®£® ª®«¨ç¥áâ¢ , ®ªà è¥­ë ¢ á¨­¨© æ¢¥â. �®ª ¦¨â¥, çâ® áãé¥áâ¢ã¥â

¡¥áª®­¥ç­®¥ ¬­®¦¥áâ¢® ¡¥áª®­¥ç­ëå  à¨ä¬¥â¨ç¥áª¨å ¯à®£à¥áá¨©, á®áâ®ïé¨å ¨§ á¨­¨å ç¨á¥«, â ª¨å, çâ® ª ¦¤®¥

á¨­¥¥ ç¨á«® ¯à¨­ ¤«¥¦¨â à®¢­® ®¤­®© ¯à®£à¥áá¨¨ ¨§ íâ®£® ¬­®¦¥áâ¢ .

5. �ãáâì m ¨ n { ¯ à  ­¥ç¥â­ëå ¢§ ¨¬­® ¯à®áâëå ç¨á¥«. �®«®¦¨¬ m = 2a + 1, n = 2b + 1. � ©¤¨â¥

���(22a+1 + 2a+1 + 1; 22b+1+ 2b+1 + 1).

6. � ¯ à ««¥«®£à ¬¬¥ ABCD â®çª  E { á¥à¥¤¨­  ®âà¥§ª  AB,   F { á¥à¥¤¨­  ®âà¥§ª  BC. �âà¥§ª¨ EC ¨

FD ¯¥à¥á¥ª îâáï ¢ â®çª¥ P . � ©¤¨â¥ ¯«®é ¤¨ âà¥ã£®«ì­¨ª®¢ BCP , CDP ¨ DAP , ¥á«¨ ¯«®é ¤ì âà¥ã£®«ì­¨ª 

ABP à ¢­  1.

7. �¢ ¤æ âì ¯ïâì "®à«ïâ" ¯®¯ à­® à §«¨ç­®£® à®áâ  ­ã¦­® ¢ëáâà®¨âì ¢ ¯àï¬®ã£®«ì­¨ª 5 � 5 â ª, çâ®¡ë ¢

ª ¦¤®© ª®«®­­¥ «î¤¨ áâ®ï«¨ ¢ ¯®àï¤ª¥ ã¡ë¢ ­¨ï à®áâ . �ª®«ìª¨¬¨ á¯®á®¡ ¬¨ íâ® ¬®¦­® á¤¥« âì?

8. � ©¤¨â¥ ¢á¥ ¯ àë ¯à®áâëå ç¨á¥« p, q â ª¨å, çâ® ¯à¨ ­¥ª®â®à®¬ ­ âãà «ì­®¬ k ¢ë¯®«­¥­® à ¢¥­áâ¢®

2pk + 1 = q
5.

9. �à ­¨æ  ¡ áá¥©­  (­¥ ®¡ï§ â¥«ì­® ¢ë¯ãª«®£®) { § ¬ª­ãâ ï ­¥á ¬®¯¥à¥á¥ª îé ïáï «®¬ ­ ï A1A2 : : :AnA1

¤«¨­ë ` ¬¥âà®¢. � áï ­ ç « ¯« ¢ ­¨¥ ¢ ¡ áá¥©­¥ ¨§ â®çª¨ A1, ¢ ¯à®æ¥áá¥ ¯« ¢ ­¨ï ¯®¡ë¢ « (¢ ­¥ª®â®à®¬ ¯®àï¤ª¥)

¢® ¢á¥å â®çª å A2, : : : , An, ¨ § ª®­ç¨« ¯« ¢ ­¨¥ ¢ A1. �®ª ¦¨â¥, çâ® � áï ¯à®¯«ë« ­¥ ¬¥­ìè¥ ` ¬¥âà®¢.

10. �®«®¦¨â¥«ì­ë¥ ç¨á«  a, b, c, d â ª®¢ë, çâ® abcd = 1. �®ª ¦¨â¥, çâ®s�
a+
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+ 2 > ab+ bc+ cd+ da+ ac+ bd:
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