
�¥áâ®© �¦­ë© ¬ â¥¬ â¨ç¥áª¨© âãà­¨à

��� \�à«ñ­®ª", 12-18.09.2011

�¨£  \�à ­¤", 1 âãà. 14.09.2011

1. �á¥ áâ®à®­ë ¢ë¯ãª«®£® ¯ïâ¨ã£®«ì­¨ª  ABCDE ¨¬¥îâ à ¢­ãî ¤«¨­ã. �¨ £®­ «¨ AD

¨ EC ¯¥à¥á¥ª îâáï ¢ â®çª¥ S ¯®¤ ã£«®¬ \ASE = 60�. �®ª ¦¨â¥, çâ® ã íâ®£® ¯ïâ¨ã£®«ì­¨ª 

¥áâì ¤¢¥ ¯ à ««¥«ì­ëå áâ®à®­ë.

2. � ­ë ®ªàã¦­®áâ¨ k1 ¨ k2, ¯¥à¥á¥ª îé¨¥áï ¢ â®çª å A ¨ B, á æ¥­âà ¬¨ O1 ¨ O2 á®-

®â¢¥âáâ¢¥­­®, ¯à¨ç¥¬ O1 «¥¦¨â ­  k2. �âà¥§®ª O1O2 ¯¥à¥á¥ª ¥â k1 ¢ â®çª¥ C. �àï¬ ï BC

¯¥à¥á¥ª ¥â ¢â®à¨ç­® k2 ¢ â®çª¥ D, ¯àï¬ ï AD ¯¥à¥á¥ª ¥â ¢â®à¨ç­® k1 ¢ â®çª¥ E. �ãáâì F {

á¥à¥¤¨­  ®âà¥§ª  AE. �®ª ¦¨â¥, çâ® «ãç¨ O1A ¨ O1D ¤¥«ïâ ã£®« CO1F ­  âà¨ à ¢­ë¥ ç áâ¨.

3. � ¯®«­®¬ ®¤­®ªàã£®¢®¬ âãà­¨à¥ ¯® äãâ¡®«ã ãç áâ¢ã¥â N > 2 ª®¬ ­¤. �­¨ ¤®£®¢®à¨-

«¨áì, çâ® ª ¦¤ ï ª®¬ ­¤  ¢ á¢®¥© k-®© ¨£à¥ § ¡¨¢ ¥â k £®«®¢. � ª®¢® ­ ¨¬¥­ìè¥¥ ª®«¨ç¥áâ¢®

­¨çì¨å ¢ â ª®¬ âãà­¨à¥?

4. �®«®¦¨â¥«ì­ë¥ ç¨á«  a, b, c â ª®¢ë, çâ® 2a2 + b2 = 9c2. �®ª ¦¨â¥, çâ® 2c

a
+ c

b
>
p
3.

5. � ­® ¬­®¦¥áâ¢® A, á®áâ®ïé¥¥ ¨§ ­ âãà «ì­ëå ç¨á¥«, á®¤¥à¦ é¥¥ å®âï ¡ë 3 ç¨á« .

�§¢¥áâ­®, çâ® ¥á«¨ a 2 A, â® A á®¤¥à¦¨â ¢á¥ ¤¥«¨â¥«¨ ç¨á«  a, ¨ ¥á«¨ a; b 2 A, ¯à¨ç¥¬

1 < a < b, â® ab + 1 2 A. �®ª ¦¨â¥, çâ® A á®¤¥à¦¨â ¢á¥ ­ âãà «ì­ë¥ ç¨á« .

6. � âãà «ì­ë¥ ç¨á«  a, b, c â ª®¢ë, çâ® ab ¤¥«¨âáï ­  2c, bc ¤¥«¨âáï ­  3a ¨ ca ¤¥«¨âáï

­  5b. � ª®¥ ­ ¨¬¥­ìè¥¥ §­ ç¥­¨¥ ¬®¦¥â ¨¬¥âì ¯à®¨§¢¥¤¥­¨¥ abc?

7. �«®¢® ¨§ n > 1 ¡ãª¢ ¬®¦­® à §¡¨âì ­  ­¥áª®«ìª® (¡®«ìè¥ ®¤­®£®) ®¤¨­ ª®¢ëå ªãáª®¢.

�®ª ¦¨â¥, çâ® ¥á«¨ § ¬¥­¨âì ¯¥à¢ãî ¡ãª¢ã ¤àã£®©, ¯®«ãç¨¢è¥¥áï á«®¢® à §¡¨âì â ª¨¬ ®¡à §®¬

­¥ ã¤ áâáï.

8 �¥é¥áâ¢¥­­ë¥ ç¨á«  x; y > 1 ã¤®¢«¥â¢®àïîâ ãá«®¢¨î xy +xx
y�1

= yx+ yy
x�1

. �®ª ¦¨â¥,

çâ® xy = yx.

9. �¥¡à  £à ä  ­  n > 5 ¢¥àè¨­ å á m à¥¡à ¬¨ ¯®ªà è¥­ë ¢ 2 æ¢¥â  â ª, çâ® «î¡®©

®¤­®æ¢¥â­ë© æ¨ª« á®¤¥à¦¨â ­¥ ¬¥­¥¥ 6 à¥¡¥à. �®ª ¦¨â¥, çâ® m 6

h
n
2

3

i
.

10. � ©¤¨â¥ ­ ¨¬¥­ìè¥¥ 2011-§­ ç­®¥ ç¨á«® â ª®¥, çâ® ¤¥áïâ¨ç­ ï § ¯¨áì ç¨á« , ¢âà®¥

¡®«ìè¥£® ­¥£®, á®¤¥à¦¨â «¨èì ç¥â­ë¥ æ¨äàë.



�¥áâ®© �¦­ë© ¬ â¥¬ â¨ç¥áª¨© âãà­¨à

��� \�à«ñ­®ª", 12-18.09.2011

�¥à¢ë© âãà. �à¥¬ì¥à-«¨£ . 14 á¥­âï¡àï 2011 £.

1. �®«®¦¨â¥«ì­ë¥ ç¨á«  a, b, c ã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨î 2a2 + b2 = 9c2. �®ª ¦¨â¥, çâ®
2c

a
+ c

b
>
p
3.

2. �á¥ áâ®à®­ë ¢ë¯ãª«®£® ¯ïâ¨ã£®«ì­¨ª  ABCDE ¨¬¥îâ à ¢­ãî ¤«¨­ã. �¨ £®­ «¨ AD

¨ EC ¯¥à¥á¥ª îâáï ¢ â®çª¥ S ¯®¤ ã£«®¬ \ASE = 60�. �®ª ¦¨â¥, çâ® ã íâ®£® ¯ïâ¨ã£®«ì­¨ª 

¥áâì ¤¢¥ ¯ à ««¥«ì­ëå áâ®à®­ë.

3. � ª«¥âª å ª¢ ¤à â­®© â ¡«¨æë 5 � 5 à ááâ ¢«¥­ë ç¨á«  â ª¨¬ ®¡à §®¬, çâ® ¢ ª ¦¤®©

áâà®ª¥ ¨ ¢ ª ¦¤®¬ áâ®«¡æ¥ áã¬¬  ¢á¥å ç¨á¥« æ¥« ï. �ã¬¬  ¢á¥å ç¨á¥« â ¡«¨æë à ¢­  11.

�®ª ¦¨â¥, çâ® ¢ ª ª®©-â® ª«¥âª¥ áâ®¨â ç¨á«®, ­¥ ¬¥­ìè¥¥ 3=5.

4. � âà¥ã£®«ì­¨ª å ABC ¨ A1B1C1 AB = A1B1, \BAC = \B1A1C1 = 60� ¨ \ABC +

\A1B1C1 = 180�. �®ª ¦¨â¥, çâ® 1

AB
= 1

AC
+ 1

A1C1

.

5. � âãà «ì­ë¥ ç¨á«  a, b, c â ª®¢ë, çâ® ab ¤¥«¨âáï ­  2c, bc ¤¥«¨âáï ­  3a ¨ ca ¤¥«¨âáï

­  5b. � ª®¥ ­ ¨¬¥­ìè¥¥ §­ ç¥­¨¥ ¬®¦¥â ¨¬¥âì ¯à®¨§¢¥¤¥­¨¥ abc?

6. �¥é¥áâ¢¥­­ë¥ ç¨á«  x; y > 1 ã¤®¢«¥â¢®àïîâ ãá«®¢¨î xy+xx
y�1

= yx+yy
x�1

. �®ª ¦¨â¥,

çâ® xy = yx.

7. �«®¢® ¨§ n > 1 ¡ãª¢ ¬®¦­® à §¡¨âì ­  ­¥áª®«ìª® ®¤¨­ ª®¢ëå ªãáª®¢. �®ª ¦¨â¥, çâ®

¥á«¨ § ¬¥­¨âì ¯¥à¢ãî ¡ãª¢ã ¤àã£®©, ¯®«ãç¨¢è¥¥áï á«®¢® à §¡¨âì â ª¨¬ ®¡à §®¬ ­¥ ã¤ áâáï.

8. �®ª ¦¨â¥, çâ® ¢ ®¤­®ªàã£®¢®¬ âãà­¨à¥ á 799 ãç áâ­¨ª ¬¨ (ª ¦¤ë© ¢áâà¥ç ¥âáï á ª -

¦¤ë¬ à®¢­® ®¤¨­ à §, ­¨çì¨å ­¥â) ¢á¥£¤  ¬®¦­® ãª § âì 14 ãç áâ­¨ª®¢ â ª, çâ® ª ¦¤ë© ¨§

¯¥à¢ëå á¥¬¨ ¢ë¨£à « ã ª ¦¤®£® ¨§ ®áâ «ì­ëå á¥¬¨.



�¥áâ®© �¦­ë© ¬ â¥¬ â¨ç¥áª¨© âãà­¨à

��� \�à«ñ­®ª", 12-18.09.2011

�¥à¢ë© âãà. �â àâ-«¨£ . 14 á¥­âï¡àï 2011 £.

1. �â¨à«¨æ ¤®«¦¥­ ¯¥à¥¤ âì ¢ �¥­âà ­ ¡®à ¨§ ç¥âëà¥å á¥ªà¥â­ëå ­ âãà «ì­ëå ç¨á¥«

fA;B;C;Dg. �«ï ¡®«ìè¥© á¥ªà¥â­®áâ¨ ®­ ®â¯à ¢¨« ­ ¡®à ç¨á¥« fA + B;A + C;A + D;B +

C;B +Dg ­¥¨§¢¥áâ­® ¢ ª ª®¬ ¯®àï¤ª¥. �¥­âà ¯®«ãç¨« ®â �â¨à«¨æ  ç¨á«  13, 15, 16, 20, 22.

� ª¨¥ ç¨á«  �â¨à«¨æ ¤®«¦¥­ ¡ë« ¯¥à¥¤ âì ¢ �¥­âà?

2. �  ª ¦¤®© ¨§ è¥áâ¨ £à ­¥© ªã¡  ¯à®¢¥¤¥­® ¯® ®¤­®© ¤¨ £®­ «¨. �ãáâì N { ª®«¨ç¥áâ¢®

(­¥ã¯®àï¤®ç¥­­ëå) ¯ à ¤¨ £®­ «¥©, ¨¬¥îé¨å ®¡éãî ¢¥àè¨­ã. � ©¤¨â¥ ­ ¨¡®«ìè¥¥ §­ ç¥­¨¥

N .

3. �®¦­® «¨ ¢ ª ¦¤ãî ª«¥âªã ¡¥áª®­¥ç­®© ª«¥âç â®© ¯«®áª®áâ¨ § ¯¨á âì ¯® ®¤­®¬ã

­ âãà «ì­®¬ã ç¨á«ã â ª, çâ®¡ë ¢ «î¡®¬ £®à¨§®­â «ì­®¬ ¨ ¢¥àâ¨ª «ì­®¬ àï¤ã ¢á¥ ç¨á«  ¡ë«¨

¯®¯ à­® ¢§ ¨¬­® ¯à®áâë ¨ ¢á¥ ­ âãà «ì­ë¥ ç¨á«  ¡ë«¨ ¨á¯®«ì§®¢ ­ë?

4. �®ª ¦¨â¥, çâ® ¯à®¥ªæ¨ï ®ªàã¦­®áâ¨, ¢¯¨á ­­®© ¢ ¯àï¬®ã£®«ì­ë© âà¥ã£®«ì­¨ª, ­ 

£¨¯®â¥­ã§ã ¢¨¤­  ¨§ ¢¥àè¨­ë ¯àï¬®£® ã£«  ¯®¤ ã£«®¬ 45�.

5. � ¯®«­®¬ ®¤­®ªàã£®¢®¬ âãà­¨à¥ ¯® äãâ¡®«ã ãç áâ¢ã¥â N > 2 ª®¬ ­¤. �­¨ ¤®£®¢®à¨-

«¨áì, çâ® ª ¦¤ ï ª®¬ ­¤  ¢ á¢®¥© k-®© ¨£à¥ § ¡¨¢ ¥â k £®«®¢. � ª®¢® ­ ¨¬¥­ìè¥¥ ª®«¨ç¥áâ¢®

­¨çì¨å ¢ â ª®¬ âãà­¨à¥?

6. � ©¤¨â¥ ­ ¨¬¥­ìè¥¥ 2011-§­ ç­®¥ ç¨á«® â ª®¥, çâ® ¤¥áïâ¨ç­ ï § ¯¨áì ç¨á« , ¢âà®¥

¡®«ìè¥£® ­¥£®, á®¤¥à¦¨â «¨èì ç¥â­ë¥ æ¨äàë.

7. � ª«¥âª å ª¢ ¤à â­®© â ¡«¨æë 5 � 5 à ááâ ¢«¥­ë ç¨á«  â ª¨¬ ®¡à §®¬, çâ® ¢ ª ¦¤®©

áâà®ª¥ ¨ ¢ ª ¦¤®¬ áâ®«¡æ¥ áã¬¬  ¢á¥å ç¨á¥« æ¥« ï. �ã¬¬  ¢á¥å ç¨á¥« â ¡«¨æë à ¢­  11.

�®ª ¦¨â¥, çâ® ¢ ª ª®©-â® ª«¥âª¥ áâ®¨â ç¨á«®, ­¥ ¬¥­ìè¥¥ 3

5
.

8. � âãà «ì­ë¥ ç¨á«  a, b, c â ª®¢ë, çâ® ab ¤¥«¨âáï ­  2c, bc ¤¥«¨âáï ­  3a ¨ ca ¤¥«¨âáï

­  5b. � ª®¥ ­ ¨¬¥­ìè¥¥ §­ ç¥­¨¥ ¬®¦¥â ¨¬¥âì ¯à®¨§¢¥¤¥­¨¥ abc?


