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      ȆȇȅǺȁǾȂǹ 1 

      ǹȞ Ƞ ĮȡȚșȝȩȢ  
2

2

9 3

7

n

n

1+
Κ =

+
 

İȓȞĮȚ ĮțȑȡĮȚȠȢ, ȞĮ ʌȡȠıįȚȠȡȓıİĲİ ĲȚȢ ĲȚȝȑȢ ĲȠȣ ĮțȑȡĮȚȠȣ . n
       

      ȁȪıȘ 

      ǲȤȠȣȝİ 
2 2

2 2

9 31 9( 7)

7 7

n n

n n

+ +
Κ = =

+ + 2

32 32
9 .

7n

−
= −

+
 

      ǼʌİȚįȒ Ƞ ĮȡȚșȝȩȢ Ȁ İȓȞĮȚ ĮțȑȡĮȚȠȢ, ȑʌİĲĮȚ ȩĲȚ Ƞ n2 7+  İȓȞĮȚ įȚĮȚȡȑĲȘȢ ĲȠȣ 32 țĮȚ 
ĮĳȠȪ  İȓȞĮȚ , ȑʌİĲĮȚ ȩĲȚ: 2 7 8n + ≥

{ } { } { }2 27 8,16,32 1,9, 25 1,1, 3,3, 5,5n n n+ ∈ ⇔ ∈ ⇔ ∈ − − − . 

      ǻȚĮĳȠȡİĲȚțȐ, șĮ ȝʌȠȡȠȪıİ țȐʌȠȚȠȢ ȞĮ ȜȪıİȚ ĲȘ įİįȠȝȑȞȘ ȚıȩĲȘĲĮ ȦȢ ʌȡȠȢ n  țĮȚ 
ıĲȘ ıȣȞȑȤİȚĮ ȞĮ ʌȡȠıįȚȠȡȓıİȚ ĲȚȢ țĮĲȐȜȜȘȜİȢ ĲȚȝȑȢ ĲȠȣ Ȁ ȖȚĮ ĲȚȢ ȠʌȠȓİȢ Ƞ  ʌȡȠțȪ-
ʌĲİȚ ȝȘ ĮȡȞȘĲȚțȩȢ ĮțȑȡĮȚȠȢ. 

2

2n

 

      

      ȆȇȅǺȁǾȂǹ 2 

      ǹʌȩ ĲȘȞ țȠȡȣĳȒ ǹ ȚıȠʌȜİȪȡȠȣ ĲȡȚȖȫȞȠȣ ǹǺī ĳȑȡȠȣȝİ ȘȝȚİȣșİȓĮ xΑ ʌȠȣ ĲȑȝȞİȚ 
ĲȘȞ ʌȜİȣȡȐ Ǻī ıĲȠ ǻ. ȆȐȞȦ ıĲȘȞ xΑ  ʌĮȓȡȞȠȣȝİ ıȘȝİȓȠ Ǽ ĲȑĲȠȚȠ ȫıĲİ ΒΑ . 

ȃĮ ȣʌȠȜȠȖȓıİĲİ ĲȘ ȖȦȞȓĮ . 

= ΒΕ
ˆΑΕΓ

 

      ȁȪıȘ (1
ȠȢ

 ĲȡȩʌȠȢ) 
      ȆĮȡĮĲȘȡȠȪȝİ ȩĲȚ , ȠʌȩĲİ  ĲȠ 
ıȘȝİȓȠ Ǻ İȓȞĮȚ țȑȞĲȡȠ țȪțȜȠȣ ʌȠȣ ʌİȡȞȐİȚ Įʌȩ 
ĲĮ ıȘȝİȓĮ ǹ, ī țĮȚ Ǽ. Ǿ ȖȦȞȓĮ  İȓȞĮȚ İȖȖİ-
ȖȡĮȝȝȑȞȘ ıĲȠȞ țȪțȜȠ  ȝİ ĮȞĲȓıĲȠȚȤȘ 

İʌȓțİȞĲȡȘ ĲȘ ȖȦȞȓĮ . ǱȡĮ İȓȞĮȚ: 

ΒΑ = ΒΓ = ΒΕ

ˆΑΕΓ
( ), BAC Β

ˆ 60ΑΒΓ = c

030
1ˆ ˆ
2

ΑΕΓ = ΑΒΓ = . 

 

      2
ȠȢ

 ĲȡȩʌȠȢ 
      ǹʌȩ ĲȘȞ ȣʌȩșİıȘ ȑȤȠȣȝİ  țĮȚ ΒΑ = ΒΕ
Ǻǹ = Ǻī, ȠʌȩĲİ șĮ İȓȞĮȚ Ǻī = ǺǼ, ȠʌȩĲİ ĲȠ 
ĲȡȓȖȦȞȠ ǺīǼ İȓȞĮȚ ȚıȠıțİȜȑȢ.  



      ǹȞ ĳȑȡȠȣȝİ ĲȠ ȪȥȠȢ ĲȠȣ Įʌȩ ĲȘȞ țȠȡȣĳȒ Ǻ, 

ȑıĲȦ , ĲȩĲİ Ș Ǻǽ İȓȞĮȚ įȚȐȝİıȠȢ țĮȚ ,ΒΖ Ζ∈ΓΕ
įȚȤȠĲȩȝȠȢ ĲȠȣ ĲȡȚȖȫȞȠȣ ǺīǼ.  ǲıĲȦ Ȁ ĲȠ ıȘȝİȓȠ  
ĲȠȝȒȢ ĲȘȢ Ǻǽ ȝİ ĲȘȞ ǹǼ. ȉȩĲİ ĲĮ ĲȡȓȖȦȞĮ ǺȀī țĮȚ 
ǺȀǼ İȓȞĮȚ ȓıĮ, ȖȚĮĲȓ ȑȤȠȣȞ: 

ˆ ˆΚΒΓ = ΚΒΕ . Ǻī = ǺǼ, ǺȀ țȠȚȞȒ ʌȜİȣȡȐ țĮȚ 
      ǱȡĮ ȑȤȠȣȝİ:  
                            ˆ ˆΒΓΚ = ΒΕΚ  

țĮȚ ĮĳȠȪ ȑʌİĲĮȚ ȩĲȚ ˆˆΒΕΚ = ΒΑΚ ˆˆΒΓΚ = ΒΑΚ . 

ǼʌȠȝȑȞȦȢ ĲȠ ĲİĲȡȐʌȜİȣȡȠ ǹǺȀī İȓȞĮȚ İȖȖȡȐȥȚȝȠ, 
ȠʌȩĲİ:  

ˆ ˆΖΚΕ = ΒΚΑ
ˆ ˆΒΚΑ = ΒΓΑ

 (ȦȢ țĮĲȐ țȠȡȣĳȒ) 

60= c (Įʌȩ ĲȠ İȖȖȡȐȥȚȝȠ ǹǺȀī). 

ǱȡĮ İȓȞĮȚ                                  
. 0ˆ ˆ ˆ90 90 60 30ΑΕΓ = ΚΕΖ = −ΕΚΖ = − =c c c

 

 

 

 

       ȆȇȅǺȁǾȂǹ 3 

       ĬİȦȡȠȪȝİ ĲȠȣȢ ĮȡȚșȝȠȪȢ 
1 3 5 595 597 2 4 6 596 598

... țĮȚ ...
4 6 8 598 600 5 7 9 599 601

Α = ⋅ ⋅ ⋅ ⋅ ⋅ Β = ⋅ ⋅ ⋅ ⋅ ⋅ . 

      ȃĮ ĮʌȠįİȓȟİĲİ ȩĲȚ: 

                        (Į) Α < Β ,                                (ȕ)  
1

5990
Α < . 

 

 

      ȁȪıȘ 

     (Į) Ȉİ țȐșİ țȜĮıȝĮĲȚțȩ ʌĮȡȐȖȠȞĲĮ ĲȠȣ ǹ ĲȘȢ ȝȠȡĳȒȢ 2 1
, 1,2,..., 299

2 2

ν ν
ν
−

=
+

, Į-

ȞĲȚıĲȠȚȤİȓ ȑȞĮȢ țȜĮıȝĮĲȚțȩȢ ʌĮȡȐȖȠȞĲĮȢ ĲȠȣ Ǻ ĲȘȢ ȝȠȡĳȒȢ 2
, 1, 2,..., 299

2 3

ν ν
ν

=
+

. 

      ǼʌİȚįȒ ȚıȤȪİȚ:                            

                         
2 22 1 2

4 4 3 4 4 3 0 ,
2 2 2 3

ν ν ν ν ν ν
ν ν
−

< ⇔ + − < + ⇔ − <
+ +

 

ȖȚĮ țȐșİ *ν ∈’ , ȐȡĮ țĮȚ ȖȚĮ 1, 2,..., 299ν = , ȝİ ʌȠȜȜĮʌȜĮıȚĮıȝȩ ĲȦȞ ʌĮȡĮʌȐȞȦ 299 

ĮȞȚıȠĲȒĲȦȞ ȝİ șİĲȚțȠȪȢ ȩȡȠȣȢ țĮĲȐ ȝȑȜȘ, ʌȡȠțȪʌĲİȚ Ș ĮȞȚıȩĲȘĲĮ Α < Β . 

 

      (ȕ) ǼʌİȚįȒ İȓȞĮȚ , Įʌȩ ĲȘȞ ĮȞȚıȩĲȘĲĮ 0Α > Α < Β  ȝİ ʌȠȜȜĮʌȜĮıȚĮıȝȩ ĲȦȞ įȪȠ 
ȝİȜȫȞ ĲȘȢ İʌȓ ǹ, ȜĮȝȕȐȞȠȣȝİ: 

2

2 2

1 2 3 1 1 1
.

599 600 601 100 599 5990 5990

⋅ ⋅
Α < Α ⋅Β = < = ⇒ Α <

⋅ ⋅ ⋅
 

 

     

 

 



 

       ȆȇȅǺȁǾȂǹ 4 

       ȉȠ įȚʌȜĮȞȩ ıȤİįȚȐȖȡĮȝȝĮ ʌĮȡȠȣıȚȐȗİȚ ĲȠȣȢ 
įȡȩȝȠȣȢ ʌȠȣ ıȣȞįȑȠȣȞ ĲȘ ʌȜĮĲİȓĮ ȝȚĮȢ ʌȩȜȘȢ (ıȘ-

ȝİȓȠ ) ȝİ ĲȠ ıȤȠȜİȓȠ (ıȘȝİȓȠ Π Σ ). ȈĲȘ ʌȜĮĲİȓĮ 

ȕȡȓıțȠȞĲĮȚ  ȝĮșȘĲȑȢ țĮȚ ȟİțȚȞȠȪȞ ȝİ ʌȡȠȠȡȚıȝȩ 
ĲȠ ıȤȠȜİȓȠ ȑȤȠȞĲĮȢ ĲȘ įȣȞĮĲȩĲȘĲĮ ȞĮ țȚȞȠȪȞĲĮȚ 
(ıĲȠ ıȤİįȚȐȖȡĮȝȝĮ) ȝȩȞȠ ʌȡȠȢ ĲĮ įİȟȚȐ țĮȚ ʌȡȠȢ ĲĮ 

ȐȞȦ. ǹȞ ȠȚ ȝĮșȘĲȑȢ İȓȞĮȚ İȜİȪșİȡȠȚ ȞĮ İʌȚȜȑȟȠȣȞ 
ȠʌȠȚĮįȒʌȠĲİ įȚĮįȡȠȝȒ (ȝİ ıțȠʌȩ ȞĮ ĳĲȐıȠȣȞ ıĲȠ 
ıȤȠȜİȓȠ), ȞĮ ʌȡȠıįȚȠȡȓıİĲİ ĲȘȞ İȜȐȤȚıĲȘ ĲȚȝȒ ĲȠȣ 

 ȑĲıȚ, ȫıĲİ ȠʌȦıįȒʌȠĲİ įȪȠ ĲȠȣȜȐȤȚıĲȠȞ ȝĮșȘ-

ĲȑȢ ȞĮ  ĮțȠȜȠȣșȒıȠȣȞ ĲȘȞ ȓįȚĮ įȚĮįȡȠȝȒ.   

k

k

 
 

      ȁȪıȘ 

      ȈĲȠ įȚʌȜĮȞȩ ıȤİįȚȐȖȡĮȝȝĮ ʌĮȡȠȣıȚȐȗȠȞĲĮȚ ȩȜȠȚ ȠȚ įȣȞĮĲȠȓ ĲȡȩʌȠȚ ȝİ ĲȠȣȢ ȠʌȠȓ-
ȠȣȢ ȝʌȠȡİȓ ȞĮ ʌȡȠıİȖȖȓıİȚ țȐʌȠȚȠȢ ȝĮșȘĲȒȢ ȩȜİȢ 
ĲȚȢ įȚĮıĲĮȣȡȫıİȚȢ ȝȑȤȡȚ ȞĮ ĳĲȐıİȚ ıĲȠ ıȤȠȜİȓȠ. 
ȆȡȠĳĮȞȫȢ ıĲȚȢ įȚĮıĲĮȣȡȫıİȚȢ 1 2, , 3Α Α Α

3

 țĮȚ 
, ȝʌȠȡİȓ țȐʌȠȚȠȢ ȝĮșȘĲȒȢ ȞĮ ȝİĲĮțȚȞȘ-

șİȓ ȝİ ȑȞĮ ȝȩȞȠ ĲȡȩʌȠ, įȚȩĲȚ ȝʌȠȡİȓ ȞĮ țȚȞȘșİȓ 
ȝȩȞȠ ʌȡȠȢ ĲĮ įİȟȚȐ Ȓ  ʌȡȠȢ ĲĮ ȐȞȦ. 

1 2, ,Β Β Β

ȈĲȚȢ ȣʌȩȜȠȚʌİȢ įȚĮıĲĮȣȡȫıİȚȢ, ȝʌȠȡİȓ ȞĮ ȝİĲĮțȚ-
ȞȘșİȓ ȝİ ĲȠ ȐșȡȠȚıȝĮ ĲȦȞ ĲȡȩʌȦȞ ʌȠȣ ȝʌȠȡİȓ ȞĮ 

ȝİĲĮțȚȞȘșİȓ ʌȡȠȢ ĲȚȢ ʌȜȘıȚȑıĲİȡİȢ įȚĮıĲĮȣȡȫıİȚȢ 
ʌȠȣ ȕȡȓıțȠȞĲĮȚ ĮȡȚıĲİȡȐ țĮȚ ʌȡȠȢ ĲĮ țȐĲȦ.  

ǲĲıȚ ȩȜİȢ ȠȚ įȣȞĮĲȑȢ įȚĮįȡȠȝȑȢ Įʌȩ ĲȚȢ ȠʌȠȓİȢ 
ȝʌȠȡİȓ ȞĮ ĳĲȐıİȚ țȐʌȠȚȠȢ ıĲȠ ıȤȠȜİȓȠ, İȓȞĮȚ ıȣ-
ȞȠȜȚțȐ . ǼʌȠȝȑȞȦȢ, ıȪȝĳȦȞĮ ȝİ ĲȘȞ ĮȡȤȒ ĲȘȢ 
ʌİȡȚıĲİȡȠĳȦȜȚȐȢ, įȪȠ ĲȠȣȜȐȤȚıĲȠȞ ȝĮșȘĲȑȢ șĮ 

ĮțȠȜȠȣșȒıȠȣȞ  ȠʌȦıįȒʌȠĲİ ĲȘȞ ȓįȚĮ įȚĮįȡȠȝȒ, İĳȩıȠȞ Ƞ ĮȡȚșȝȩȢ ĲȦȞ ȝĮșȘĲȫȞ İȓȞĮȚ 
. ǱȡĮ Ș İȜȐȤȚıĲȘ ĲȚȝȒ ĲȠȣ k  İȓȞĮȚ 21. 

20

21k ≥
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