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1. 1a b c    all that satisfy the condition are greater than zero a, b, c prove this inequality for numbers: 
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2. 0,,  cba  prove the inequality for: 1
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Proof: 1) 
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The given inequality is equivalent to the following theorem: 

Theorem: If 512321  ttt  there is ;1
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3. Optional Rtzyx ,,,  and              tfyfzfxfyzxtfztxyf   RRf :  find 

functions that satisfy the condition.1 

The solution: Rtzyx ,,,  for arbitrary numbers              tfyfzfxfyzxtfztxyf  (1) 

equality is given. 

(1) equality 0 zyx  that         tffff  00202  equality, and from that 0)0( f  or 

2

1
)0( f . 

If
2

1
)0( f  and   ;

2

1
)(1)()0(  tftff  

After 0)0( f  . In that case 0 tz  (1) by putting )()()( yfxfxyf   that is, we form the 

multiplicative function f, 1)1()1()1( 2  fff  or 0)1( f . If 0)1( f  and 

;,0)(0)1()()( Rxxffxfxf   

0)0( f  and 1)1( f  Now all that remains is to find f that satisfies equation (1). 

(1) and 0x  1 ty  )(2)()( zfzfzf  , )()( zfzf   we find that equality is an f-even function. 

(1) in Eq 1 zty  let's say )1)((2)1()1(  xfxfxf  will be.  

                                                      
1 Курбон Останов, Ойбек Улашевич Пулатов, Джумаев Максуд, «Обучение умениям доказать при изучении курса 

алгебры,» Достижения науки и образования, т. 2 (24), № 24, pp. 52-53, 2018. 

http://www.innovatus.es/
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From this equation ,0)0( f 1)1( f  by induction, given that Zn  and we find that 
2)( nnf  .  

Also Qx  
2)( xxf  . (Because f(x) is multiplicative
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(1) from the multiplicity of the function in Eq     022  xfxf ,   Ryyf  ;0  zyxt  ,  

    0)()()(;)()( 2222222  vuxfxfyxfyfxfyxf  , )()( vfuf  , that is, the 

function f is increasing in positive real numbers. Rx  
2)( xxf   we show that.  

Suppose for some x 
2)( xxf   and 

2)( xxf   let it be Then some rational number a is found 

)(xfax   .  )()( 2 xfaaf  . But )()( xfaf   , because f(x) is increasing. ( 0x ). 

After 
2)( xxf   we will show that it cannot be. 

Rxxxf  ,)( 2
 so it is. 

4. Nn  and Rxxx n ,...,, 21 , nxxx  ...21   

(a) 
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12
 prove the inequality. 

(b) For the fulfillment of Eq nxxx ,...,, 21  prove that it is necessary and sufficient that the numbers form an 

arithmetic progression.  

Proof: We use the following lemma in the proof.  

Lemma: If nxxx  ...21  and 
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The lemma is proved. Now we proceed to prove the given inequality. 
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it is sufficient to prove. 

According to the Cauchy-Buniakovsky inequality 
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(b) (1)  
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 is appropriate when mutually equal  djiajixx ijji )()(   d=const 

  1j  dnxxdixx ni )1()1( 11  . 

proved. 
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2

 to find all N solutions of the equation. 02 322  kkbkaba     

we solve the quadratic equation in natural numbers. Suppose that one root of this equation is N   

Nkbaa  2

21 2 . 

So, ;4)2()(44 22234 bkbkbkkbkbD   

Nbk  ,  for  124)2()12( 222222  bkbbkbkbDbkb  it is not difficult to show that. 

 22 12  bkbD  and 1b  must be  
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     2222222 124212  bkbbkbkbDbkb .    

   For a quadratic equation to have a N solution, the discriminant must be an integer square.   

      222222 44042 lbkbbkbkbD    
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