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1. �¥©áâ¢¨â¥«ì­ë¥ ç¨á«  a1, a2, a3, . . . , an â ª®¢ë, çâ® ¤«ï «î¡®£® ­ âãà «ì­®£® k áã¬¬  k-ëå
áâ¥¯¥­¥© íâ¨å ç¨á¥« ­¥®âà¨æ â¥«ì­ . �®ª ¦¨â¥, çâ® ¤«ï «î¡®£® x > max{a1, a2, . . . , an} ¢ë-
¯®«­¥­® ­¥à ¢¥­áâ¢® (x− a1)(x− a2) . . . (x− an) 6 xn − an

1 .

2. �® ªàã£ã à ááâ ¢«¥­ë 99 ¯®«®¦¨â¥«ì­ëå ç¨á¥« a1, a2, . . . , a99. �§¢¥áâ­®, çâ® ¥á«¨ ¢ë¡à âì
¨§ ­¨å ­¥áª®«ìª® ç¨á¥«, áà¥¤¨ ª®â®àëå ­¥â ¤¢ãå á®á¥¤­¨å, â® ¨å áã¬¬  ¡ã¤¥â ¬¥­ìè¥, ç¥¬
áã¬¬  ®áâ ¢è¨åáï ç¨á¥«. �®ª ¦¨â¥, çâ® áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ë© (á â®ç­®áâìî ¤® ¤¢¨¦¥­¨ï)
®¯¨á ­­ë© 99-ã£®«ì­¨ª, ¤«¨­ë ¯®á«¥¤®¢ â¥«ì­ëå áâ®à®­ ª®â®à®£® à ¢­ë a1, a2, . . . , a99.

3. � ­  âà ¯¥æ¨ï ABCD á ¡�®«ìè¨¬ ®á­®¢ ­¨¥¬ AB. �àï¬ ï BD ï¢«ï¥âáï ¡¨áá¥ªâà¨á®© ã£«  D.
�àï¬ ï, ¯à®å®¤ïé ï ç¥à¥§ â®çªã C ¯ à ««¥«ì­® AD, ¯¥à¥á¥ª ¥â ®âà¥§ª¨ BD ¨ AB ¢ â®çª å E
¨ F á®®â¢¥âáâ¢¥­­®. �®çª  O | æ¥­âà ®¯¨á ­­®© ®ªàã¦­®áâ¨ âà¥ã£®«ì­¨ª  BEF . �ª § «®áì,
çâ® ∠ACO = 60◦. �®ª ¦¨â¥, çâ® CF = AF + FO.

4. � ­® ­ âãà «ì­®¥ n > 1. �ãáâì S | ¬­®¦¥áâ¢®, á®áâ®ïé¥¥ ¨§ n í«¥¬¥­â®¢. �«ï ¯®¤¬­®¦¥áâ¢ 
K ⊂ S ¯®«®¦¨¬ K ′ = S \K. �ãáâì A1, A2, . . . , Ak | ¯®¤¬­®¦¥áâ¢  ¬­®¦¥áâ¢  S, ®¡« ¤ îé¨¥
á«¥¤ãîé¨¬ á¢®©áâ¢®¬: ¤«ï «î¡ëå i, j, 1 6 i < j 6 n, à®¢­® ®¤­® ¨§ ¬­®¦¥áâ¢ Ai ∩Aj , Ai ∩A′j ,
A′i ∩Aj , A′i ∩A′j ¯ãáâ®¥. � ©¤¨â¥ ­ ¨¡®«ìè¥¥ ¢®§¬®¦­®¥ §­ ç¥­¨¥ k.

5. � «®­ á ¬®«¥â  á®áâ®¨â ¨§ 50 àï¤®¢ ¯® 6 ¬¥áâ, ¯®¬¥ç¥­­ëå ¡ãª¢ ¬¨ A,B,C, D,E, F . 173 ¯ á-
á ¦¨à  § ­ï«¨ á¢®¨ ¬¥áâ  ¢ á «®­¥. �®ª ¦¨â¥, çâ® ­ ©¤ãâáï ¤¢  àï¤ , ª®â®àë¥ § ­ïâë ®¤¨­ -
ª®¢ë¬ ®¡à §®¬ (â® ¥áâì ¢ íâ¨å àï¤ å § ­ïâë ¬¥áâ , ¯®¬¥ç¥­­ë¥ ®¤­¨¬¨ ¨ â¥¬¨ ¦¥ ¡ãª¢ ¬¨).

6. �®á«¥¤®¢ â¥«ì­®áâì ¯®«®¦¨â¥«ì­ëå ç¨á¥« a1, a2, . . . , â ª®¢ , çâ® ¤«ï «î¡®£® ­ âãà «ì­®£® n
áà¥¤¨ ç¨á¥« a1, . . . , an å®âï ¡ë ¯®«®¢¨­  ç¨á¥« ¡®«ìè¥, ç¥¬ 2an+1. �®ª ¦¨â¥, çâ® lim

n→∞ an = 0.

7. � ­ ¢¯¨á ­­ë© ç¥âëà¥åã£®«ì­¨ª ABCD. �ãáâì E | â®çª  ¯¥à¥á¥ç¥­¨ï ¥£® ¤¨ £®­ «¥©,  
K, L, M , N | á¥à¥¤¨­ë áâ®à®­ AB, BC, CD, DA á®®â¢¥âáâ¢¥­­®. �®ª ¦¨â¥, çâ® à ¤¨ãáë
®ªàã¦­®áâ¥©, ®¯¨á ­­ëå ¢®ªàã£ âà¥ã£®«ì­¨ª®¢ KLE ¨ MNE, à ¢­ë.

8. �  ¤®áª¥ ­ ¯¨á ­ë 2n æ¥«ëå ç¨á¥«. �ª § «®áì, çâ®, ª ª¨¥ ¡ë n ¨§ ­¨å ­¨ ¢§ïâì, áà¥¤¨ ®áâ ¢-
è¨åáï n ç¨á¥« ­ ©¤ãâáï ­¥áª®«ìª® (­® ­¥ ¢á¥ n), à §­®áâì áã¬¬ë ª®â®àëå ¨ áã¬¬ë ¢§ïâëå
¤¥«¨âáï ­  2012. �®ª ¦¨â¥, çâ® ­  ¤®áª¥ ­ ©¤ãâáï ­¥áª®«ìª® ç¨á¥« á áã¬¬®©, ªà â­®© 2012.

9. �ãáâì f : N → N | äã­ªæ¨ï, ®¯à¥¤¥«¥­­ ï á«¥¤ãîé¨¬ ¯à ¢¨«®¬: f(1) = 1,   ¥á«¨
n = pα1

1 . . . pαk
k | ª ­®­¨ç¥áª®¥ à §«®¦¥­¨¥ ç¨á«  n > 1 ­  ¯à®áâë¥ á®¬­®¦¨â¥«¨ (p1, . . . , pk |

¯®¯ à­® à §«¨ç­ë¥ ¯à®áâë¥ ç¨á«  ¨ ¢á¥ αi ∈ N), â® f(n) = αp1
1 . . . αpk

k . �®«®¦¨¬ f1(n) = f(n),
fk(n) = f(fk−1(n)) ¯à¨ k > 2. �®ª ¦¨â¥, çâ® ¤«ï «î¡®£® n ∈ N ­ ©¤¥âáï ­®¬¥à t ∈ N â ª®©,
çâ® f t+2(n) = f t(n).

10. �¡®§­ ç¨¬ ç¥à¥§ an ¬ ªá¨¬ «ì­ãî áâ¥¯¥­ì ¯ïâ¥àª¨, ­  ª®â®àãî ¤¥«¨âáï n (­ ¯à¨¬¥à, a7 = 1,
a100 = 25). �®ª ¦¨â¥, çâ® ¥á«¨ j > i + 4, â® ç¨á«® 1
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+
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­¥ ï¢«ï¥âáï æ¥«ë¬.


