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Proposed by Marian Ursărescu – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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Proposed by Marin Chirciu – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1603. In      the following relationship holds: 

    
 
 
     

 
 
     

 
 

                 
 
 

  
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Daniel Sitaru – Romania  
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1604. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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Solution 3 by Soumava Chakraborty-Kolkata-India 
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1605.                 Nagel’s cevian holds: 
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1606.                 Nagel’s cevian,    Gergonne’s cevian, holds: 
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1608.                 Nagel’s cevian,    Gergonne’s cevian, holds: 

    
 
 
    
 
 
    
 
 

 

    
 

 

    
 

 

    
  

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1611. In      the following relationship holds: 
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Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Tran Hong-Dong Thap-Vietnam 
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   (   )   (   )   (   )     

So, we have:  (
  
 

  
 
  
 

  
 
  
 

  
*  √      

       (        )    ( ) 

From (1) and (2) we have:  

4
  

√  
 
  

√  
 
  

√  
5

 

 √      
       (        )    
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1616. In      the following relationship holds: 

 :
    

 
 

  
  

    
 
 

  
  

    
 
 

  
 ;  

    
 
 

  
  

    
 
 

  
  

    
 
 

  
  

Proposed by Marin Chirciu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

∑
    

 
 

   
   

 ∑

    
 
 

    
 
 

   

       
 
    

  
 

   

 
  

  
 ∑    

 

 
   

 

 

 
  

  
4
         

   
5  

         

   
 

∑
    

 
 

   
   

 ∑

    
 
 

    
 
 

   

       
 
    

  
 

   

 
  

  
 ∑    

 

 
   

 

 
  

  
4
(    )    

   
5  

(    )    

   
 

We must show that:  .
         

   
/  

(    )    

   
  

 (         )  (    )      (      )  (    )      

         (           )                      

              

But:                  (Mitrinovic inequality) 

So, we just check:                        

              (    )(    )    which is true from      (Euler). 
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1617. In      the following relationship holds: 

 

   
 
    

 
 

    
 
    

 
 

    
 
    

 
 

    
 
    

   
 
 

   
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 

∑
    

 
 

   
   

 ∑
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Let:     ∑
    

 

 

    
    

      
 

  
         .

 

  
/
 

  
   and analogs, then 

   (
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 ∑
    

 
 

  
 

   

 
( )  

   
 

( )    (
  

 
*
 

 
         

   
 

 

   
  (         )      

  (      )       

But:                (Mitrinovic) 

   (           )  
(  )

 (      ) 

(  )                   (    )(     )    true, from      

(Euler)  (  ) is true ( ) is true. 

           
( )

  ∑
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( )    
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 (         )                                 

             (Euler)  ( ) is true ( ) is true. 

Proved. 

 Solution 2 by Soumava Chakraborty-Kolkata-India 

  
   

   
  

 

  
(           )(           )(           )  ⏞

( )  

  
*  ∑  

  (∑     ∑    )         + 

    ∑   (∑  )   (     )(     )(     )

 (∑  )   .        ∑    (∑     )/ 

 (∑  )           (∑    )∑   ∑   ⏞
( )

(∑  )           (∑    )∑   

      ∑     ∑     ∑    (∑     )  ⏞
( )
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 ( ) ( ) ( )    
   

   
  

 
 

  
*  (∑  )             (∑    )∑    (∑    )∑           

        + 

 
 

  
*  (∑  )    (∑    )∑           + 
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*   (         )    (         )(         ) 

        (         )           + 

 
 

  
*     (         )    (                  )    (    ) +  
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           ( )  ⏞
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⏟
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( )
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           (  )  ⏞
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( )

     (           ) 

( ) ( )                    (  )                       
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      (           )    (                )   (    )   
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(   )
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(                )(        )

  (    )             (   )  ⏞
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( )
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* 

 (   )*(   )(        )     +           ⏞
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* (
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⏟
( )

(
   

 
   

 

 
* (
   

   
   

 

 
*    4

 (   )

  
5   (   ) 

    ∑
    

 
 

    
 ⏞

   ( )               

∑
(   )(   )

* (   )+ 
 ⏞

     

∑
(       ) 

   (   ) 

 
 

   
∑
(     ) 

(   ) 
 

 
 

   
6∑

(   ) 

(   ) 
 
 

 
∑

  

   
 
 

  
∑

    

(   ) 
7 

 
 

   
6  

 (    )

 
 
(    )     

  
7 ⏞
     

   
 
 

   
 

 
(    )            (    )

     
 
    

     
 
 

   
 ⏞
 

 

 
 (    )            (    )          
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1618. In      the following relationship holds: 

  
 

  
 
  
 

  
 
  
 

  
 
 

 
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Bogdan Fuştei-Romania 

        and analogs 
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 and analogs 

  
 

  
 
  
 

  
 
  
 

  
 
 

 
 
        

  
 
 

 
 
        

 
 
 

 
 

But:                 (Bankhoff inequality) then 

      
 

 
                        Euler 

 Solution 2 by Adrian Popa-Romania 
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1619. In      the following relationship holds: 

∑
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√
  
  

   

 

Proposed by Bogdan Fuştei-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 
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√
  
  

   

 ∑
    

  
√
  
  

   

 
 

 
∑
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1620. In      the following relationship holds: 

 

  
 
    

 
 

    
 
    

 
 

    
 
    

 
 

    
 
 

   
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 
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We must show that: 
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But:             (Mitrinovic) 
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(  )  (    )         (    )            √  true. 

Proved. 

 Solution 2 by Soumava Chakraborty-Kolkata-India 
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1621. In      the following relationship holds: 

    
   
 

   
 
 

 
    

   
 

   
 
 

 
    

   
 

   
 
 

 
 √  

 
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Marian Ursărescu-Romania 
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We must show: 

 √  
    

   
      

   
      

   
 

   
 
     

 
     

 
 

 
    

  
   ( ) 

But: ∏    
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 ( ) 

From (1),(2) we must show: 

 √  
(         ) 

    
 
  

 
 
    

  
  √ (         )        ( ) 

But: s 
 √ 

 
  (Mitrinovic) and   

 

 
 (Euler);  (4) 

From (3),(4) we must show: (         )         



 
www.ssmrmh.ro 

33 RMM-TRIANGLE MARATHON 1601-1700 

 

                             ( ) 

From Gerretsen inequality we have:               ( ) 

From (5),(6) we must show:                  

              (Euler).Proved. 

 Solution 2 by Bogdan Fuştei-Romania 

We known that:    
   

 
 √

  

 
  and analogs. 

    
   

 
 
  

 
  and analogs. 

So, we have: ∑
    

   

 

   
 

 

    
  

 

   
 

 

 
  

 

   
 

 

 
  

 

   
 

 

 

We must show that: 
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  and analogs, then: 

   
 

 
    

 

 
    

 

 
 
      
   

 
  

   
 
 

  
 

We must show:  √
  

 

 
  √     

  

 
  √    √      

 
 √ 

 
    (Mitrinovic). So,   √

 

   
 

 
    

 

 
    

 

 

   √   ( ) 

From (1),(2) the inequality is proved. 

 

1622. In      the following relationship holds: 

  
    
  
 
 
    

  
  

    
  
 
 
  

  
 

Propsed by Marin Chirciu-Romania 
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Solution 1 by Marian Ursărescu-Romania 
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We must show that:  ∑
    

            ( ) 

But:  ∑
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(   )(   )(   )

 
 ( ) 

(      )
 

(   )(   )(   )
     ( ) 

         
   (   )(   )(   )     , then 

(      )
 

(   )(   )(   )
 
    

   
    ( )  it’s true. 
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From (4) and (5) we must show that: 
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But: ∑
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 ( ) 

From (5) and (6) we must show: 
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Solution 2 by Bogdan Fuştei-Romania 
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 (   )        (   ) and analogs. 
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/  and analogs. 

   
     

  
 (Teresin inequality) and analogs. 
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 (Panaitopol inequality) 
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From (1),(2) we have:    
    

  
  

    

  
  

    

  
  

  

  
 

 Solution 3 by Tran Hong-Dong Thap-Vietnam  

We have:    
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 √      and analogs. 
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But:             

We must show:                      , true,(Euler) 

  
  

  
 
          

   
                                 

But:                

So, we need to prove:                          

                              (    )(    )    true, by 

Euler.Proved. 

 

1623. In      the following relationship holds: 

  
  

  
    

 
 

  

  
    

  
  

  
    

  
 

 
 

Proposed by Marin Chirciu-Romania 

Solution by Adrian Popa-Romania 
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1624. In        circumcenter,   incenter the following relationship 

holds: 

(   )      (   )      (   )                  √  

Proposed by Marin Chirciu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

 We have:                            

     
 

  
      

 

  
      

 

  
 

    (   )      (   )      (   )      
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We must show that: 
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 √ 

 
 

   √   (      )   √ (      ) 

So, we need to prove:  
 √ 

 
(          )   √ (     ) 

             (      )                

But:                

We just check:                                      (Euler) 
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1625. In      the following relationship holds: 

       
 

 
   

 

 
        

 

 
   

 

 
        

 

 
   

 

 
 
 

 
 

Proposed by Ionuț Florin Voinea-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

We have: 
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. Proved. 

 

1626. In      the following relationship holds: 

√
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Proposed by Ionuţ Florin Voinea 

Solution by Tran Hong-Dong Thap-Vietnam 

Lemma: If                             then: 

         
( )

 (                       ) 

Proof:      (     )            (     )                        

          (                       ) 
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    true, so (*) true. 
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 ( ) is true.Proved. 

 

1627. In      the following relationship holds: 
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Proposed by Mokhtar Khassani-Mostaganem-Algerie 

Solution by Marian Ursărescu-Romania 

We must show:  
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From Cauchy inequality we have: 
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From (5),(6) we must show: 
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/ true from Cauchy inequality. 

 

1628. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Bogdan Fuştei-Romania 
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  √      (Mitrinovic inequality) 

    

   
 
 √    

 √   
 
    

 
 
 √    

 √ 
  

  √     √    √             √  

   
 √  

 
 (Mitrinovic inequality) 

1629. In      the following relationship holds: 

    
   
 

   
 
 

 
    

   
 

   
 
 

 
    

   
 

   
 
 

 
   

 
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Bogdan Fuştei-Romania 
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∑
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We will show that: ∑
 

   
 

 

   

  

  
 
   

  
 and analogs, then 
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  .Proved. 

 Solution 2 by Tran Hong-Dong Thap-Vietnam 
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We need to prove:   √
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      (Euler).Proved 

1630. In acute        ortocenter,             altitudes.Prove that: 

 

   
  

 

   
  

 

   
  

  

  
    (  )    (  )    (  ) 

Proposed by Marian Ursărescu-Romania 
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Solution by Tran Hong-Dong Thap-Vietnam 

In acute     :            (              )   (   ) 

 

   
  

 

   
  

 

   
  

 

 
(
 

   
 

 

   
 

 

   
*
       

 
 

 
(

 

           
*
 

 

                     (        ) 
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We must show that: 
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1631. In      the following relationship holds: 
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Proposed by Alex Szoros-Romania 

Solution by Bogdan Fuştei-Romania 
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 (Panaitopol’s Inequality) 
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From (1),(2) we have: 
 

 
 
 

 
 
 

 
 (Bădilă’s Inequality);(3) 
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From (3),(4) we have: 
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From (5),(6) we get 
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1632.              
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1633.              holds: 

∑
         

  
 

  

      
 

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1634. In        incenter,          circumradii of                 

Prove that: 
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Solution by Bogdan Fuştei-Romania 
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Let be the function:   .  
 

 
/     ( )         ( )        

   ( )             .  
 

 
/    concave on .  
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Applying T.Popoviciu’s Inequality, we have: 
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1635.                     
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Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1636. In acute      the following relationship holds: 
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Solution by George Florin Şerban-Romania 

Let be the function   .  
 

 
/     ( )         ( )            decreasing 
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Adding up relations, we get 
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1637.              holds: 

∑  √
  
  
 
 

 
√
 

 
∑(   |     |   

 
 

 
* 

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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Solution by Soumava Chakraborty-Kolkata-India 
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1639. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution by Marian Ursărescu-Romania 
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But                    and          then, we get 
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Now, from Bergstrom inequality we have: 

∑
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∑
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From (1),(2) we must show that: 

          

   
 
    

  
                    

                 ( ) 

From Gerretsen:                  ( ) 

From (3),(4) we get: 

                                               true. 

 

1640. In      the following relationship holds: 

   √     (       )   (      )   (      )    √    

Proposed by Daniel Sitaru-Romania 

Solution by George Florin Şerban-Romania 
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Applying Mitrinovic Inequality:  √     
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 we get: 
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1641. In      the following relationship holds: 

 

   
 
    

 
 

    
 
    

 
 

    
 
    

 
 

    
 
    

   
 
 

   
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Bogdan Fuştei-Romania 
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From 
 

  
 
  

  
 (Panaitopol Inequality) we have: 
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We show that: 
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                (Gerretsen Inequality) 
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Denote:   
 

 
   (Euler) we have: 
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 (   )(          )    true, from   
 

 
   (Euler)  (3) 

From (1),(2),(3) the inequality is proved. 

 Solution 2 by Tran Hong-Dong Thap-Vietnam 
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 Solution 3 by Soumava Chakraborty-Kolkata-India 
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1642. In      the following relationship holds: 

 

  
 
    

 
 

    
 
    

 
 

    
 
    

 
 

    
 
 

   
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 

∑
    

 
 

   
   

 ∑

    
 
 

    
 
 

   

       
 
    

  
 

   

 
  

  
 ∑    

 

 
   

 

 
  

  
4
(    )    

   
5  

(    )    

   
 

Let:   ∑
    

 

 

    
    

  
     

  ∑
    

 
 

   
   

 
(    )    

   
 

We must show that: 
(    )    

   
 

 

   
 

(    )    

     
 

 

   
 

  ,(    )    -       (    )  (   )   

But:             (Mitrinovic inequality) 

 We need to prove: (        )(   )   (    )   

(      )(   )  (    )  

                           

               true from Euler. 

   
 

  
         

 

  
   
  and analogs. 
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(    )    

   
 
(  )  

  
 

(  )   ,(    )    -        (    )  (    )   

But:                (Mitrinovic inequality), then 

(    )(           )   (    ) 
  
 

 
  

⇔    

(   )(        )   (    )   (   )(        )    

true from   
 

 
   (Euler).Proved. 

Solution 2 by Soumava Chakraborty-Kolkata-India 
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1643. In      the following relationship holds: 

    
   
 

   
 
 

 
    

   
 

   
 
 

 
    

   
 

   
 
 

 
 √  

 
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Marian Ursărescu-Romania 

∑
    

   
 

   
 
    

 
     

  √
    

   
 

    
   
 

    
   
 

   
 
    

 
    

 
 

 

 

We must show: √  √
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    ( ) 

But: ∏    
   

     
         

   
 and    

 

 
   

 

 
   

 

 
 
 

 
 ( ) 

From (1),(2) we must show:  √  
(         )

 

    
 
 

 
 
   

  
  

 √ (         )             ( ) 

From Mitrinovic inequality:   
 √ 

 
  ( ) and with (3), we must show: 

(         )                          

             true because from Gerretsen 

                                 (Euler). 

 Solution 2 by Tran Hong-Dong Thap-Vietnam 
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Simiary:    
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 4
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  √   

 (      )(    )  (    )          ((    )     )      

     √  

 ,(    )        (    )  (    ) -               √  

 (    ),      (    )  (    ) -               √  

 (    )(    )         (      √ ) 

But:                           
 √ 

 
   (Mitrinovic) 

We need to prove:  

(    )(    )   (        )  
(  )

  (                ) 

 (    )(    )   (        )    (            ) 

  
 

 
  

⇔   (    )(    )  (     )    (         ) 



 
www.ssmrmh.ro 

67 RMM-TRIANGLE MARATHON 1601-1700 

 

                   (   )(    )    which is true from   
 

 
   

(Euler). 

 Solution 3  by Bogdan Fuştei-Romania 

We known that:    
   

 
 √

  

 
 and analogs. 

 

   
 

 

    
 

 
 
  

 
 and analogs. 

          √  

So, we have:  

∑
    .

   
 /

   
 
    

 
  

 
 (   

 

 
    

 

 
    

 

 
*  

  

 
 
        

 
 ( ) 

  

 
 
        

 
 
 √  

 
 
        

 
 √            √  ( ) 

From (1),(2) the inequality is proved. 

1644. If         then in      the following relationship holds: 

(   )    

         
 
(   )    

         
 
(   )    

         
  √  

(generalization for Daniel Sitaru RMM problem) 

Proposed by Marin Chirciu-Romania 

Solution 1 by Avishek Mitra-West Bengal-India 
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     4
∏ 

∏ 
 
 

   
5

 
 

 

We need to show: 

   

√   
   √            √       

 

√ 
       

 ( √  )  (  )(  ) true from      (Euler) and  √      (Mitrinovic).Proved. 

 Solution 2 by Sanong Huayrerai-Nakon Pathom-Thailand 

For         we have: 

     

         
 

     

         
 

     

         
 

     

         
 

     

         
 

     

         
  

 
      

             
 

      

             
 

      

             
 

 

 √                
 
  
 
  
 
 

 

            
 

 √                
 
  
 
  
 
 

 

            
 

  √
               

               

 

  √
 

            

 

 
   

√ 
  √  

Because:                
 √ 

 
 

Hence:  √            
 

 
 √ 

 
 

Hence: √
 

            

 
 

 

√ 
 

Solution 3 by Tran Hong-Dong Thap-Vietnam 

With                we have: 
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Because:                
 √ 

 
 

Solution 4 by Marian Dincă-Romania 

(   )    
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  √
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  √
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4
√ 
 5

 
      

 

√ 
  √  

(   )(   )(   )

   
   (Cesaro inequality) 

                 
 

 
 .

√ 

 
/
 

 Jensen inequality for the concave function  

 ( )     (    )   (   ) 

1645. In        Lemoine’s point, the following relationship holds: 

           

        
 
  √ 

 
 

Proposed by Daniel Sitaru-Romania 

Solution by Marian Ursărescu-Romania 

From Van Aubel theorem we have: 
  

   
 
   

   
 
   

   
    ( ) 

From Steiner theorem we have: 
   

   
 
  

  
  
   

   
 
  

  
;   (2) 

From (1),(2) we have: 
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    and simillary. 

           

        
 

    

        
 

We must show: 

    

        
 
  √ 

 
 

    

        
 
 √ 

 
  

     √ (        );   (3) 

From Mitrinovic:    √     
 

 √ 
   ( ) 

From (3),(4) we must show: 

     (        )  (     )   (        ) true because it’s Cauchy 

inequality.Proved. 

1646.                     
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;  

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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1647. In              the following relationship holds: 

   √ 

(    )(    )(    )
 
 

  
 
 

   
 

Proposed by Daniel Sitaru-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

   √ 

(    )(    )(    )
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 ⏞

     

 √
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We need to prove:  
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   √ 

(    )(    )(    )
  √

 

(   ) 
 (    )(    )(    )  ⏞

     

  √ (   )  

But: (    )(    )(    )  ⏞
     

 √           

So, we just check:  √              √(   )  

 √              √ (   )                (   )  

 (    )  (       )     (   )                   ( ) 

Which is clearly true because : 

  
 

 √ 
     

 

 √ 
   

 

 √ 
         √       ( ) 

   
 

 √ 
        

 

 √ 
    

 

 √ 
          √   

     ( ) 

( ) ( )
⇒                               ( ) is true.Proved. 

1648. In acute        – circumcentre,   – incentre,           - excenters, 

        -orthic triangle. Prove that: 

   ∑
    

   
   

 ∑   
   

 
 √   

  
 

Proposed by Radu Diaconu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 
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Similarly:                       
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   . Which is true because:      – acute: 
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 (*) is true. Lastly:   
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Which is clearly true because:         (  )  

  
 √ 

 
   √    (**) is true. Proved. 

 

1649. In      the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 
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Solution 1 by Avishek Mitra-West Bengal-India 

∑4
    

 

    
5

 

   

 ∑
     

  

  
   

 
   

 
     

 √
           

    
    

  

  
    

    
  

 

  √(   )  
 

  √(   )  
 

 

Need to show:  √(   )  
 

 
(  )  

  
     √   

 
 √   

 
 √   
 

 √   
 

 

                      true from      (Euler) and  √      (Mitrinovic), we 

have: 

 √        .√  /
  

       (  )             (  )   

                     .Proved. 

 Solution 2 by Tran Hong-Dong Thap-Vietnam 
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( ) (  )  
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From      (Euler) and  √      (Mitrinovic), we have: 

           (  )  .
  

 √ 
/
  

 
(   )  

   
 ( ) is true.Proved. 

1650. In      the following relationship holds: 

√(
  
  
*

  

 √(
  
  
*

  

 √(
  
  
*

  

   

Proposed by Rahim Shahbazov 

Solution by Tran Hong-Dong Thap-Vietnam 
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Now, 
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1651. In      the following relationship holds: 

  
  
 
  
  
 
  
  
 
    

  
 
  

 
 

Proposed by Rahim Shahbazov 

Solution by Tran Hong-Dong Thap-Vietnam 
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Inequality     
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But: 
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We need to prove: 
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Which is true because: 

(        )       ⏞
     

,  (   )    (   )    (   )- 
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   (        )           ,  (   )    (   )    (   )-     (1) 

And: 

 (        )   (           )   (2) 

 (        )   (           )   (3) 

 ⏞
( ) ( ) ( )

  (        )         (        )

   ,  (   )    (   )    (   )-

  ,  (   )    (   )    (   )-  

 (  ) is true    ( ) is true .  

1652. In      the following relationship holds: 

 

 
 

 

      
 
 

 
 

      
 
 

 
 

      
 
 

 
   

    
 

Proposed by Nguyen Van Canh-Ben Tre-Vietnam 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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 Solution 2 by Tran Hong-Dong Thap-Vietnam 

Lemma: If             
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  √   
  

Proof: ( )  
  √   

 

((   )(   )  (   )(   )  (   )(   )) 

  (   )(   )(   ) 

 (     )(    )  (        )(   )         
( )

  

Because:   √   
      √

 

 

 
 
 

 
                

   ( )  
     

 √   
 (    )   √   

 (   )         

   (    )     (   )           ( ) is true. 

Now, choose:       
 

 
       

 

 
       

 

 
 

         and     .   
 

 
   

 

 
   

 

 
/
 

 
 

  
 
 

 
 

 

      
 
 

 
 

      
 
 

 
 

      
 
 

  

 
 

     
 
    

 
    

 
 

 
   
 
 
   
 
 
   
 
 
 
 
   

  
 
  

 
   

    
 

Lastly,      
 

 
    

 

 
    

 

 
   

 
 

      
 

 

 
 

      
 

 

 
 

      
 

 

 
 

 
 
 

 
 
 

 
 
 

 
. Proved. 
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1653. In      the following relationship holds: 

(        ) (
  
  

 
  
  
 
  

  
*  

 

 
√         

Proposed by Nguyen Van Canh-Ben Tre-Vietnam 

Solution 1 by Soumava Chakraborty-Kolkata-India 

.∑ /
 

.∑
 

 
/
 

 .∑ /
 

8
 ∑  

(∑ ) 
9

 

 
  (∑  ) 

(∑ ) 
 
  (∑  )(∑  ) 

(∑  ) 
   ∑  

 .∑ /∑
 

 
 ⏞
( )

 √ √∑   

         ( )                         
   
 
 
   
 
 
   
 
         

 

 
.∑  /∑

  
  

  √ √
 ∑   

 
 

 .∑  /∑
  
  

  √ √∑     √ √
 ∑  

 
 (        ) (

  
  
 
  
  
 
  
  
*

 
 

 
√         (      ) 

Solution 2 by Tran Hong-Dong Thap-Vietnam 

Because:   
    

    
  

 

 
(        ) 

Let:                (       ) 

So, we need to prove: (     ) .
 

 
 
 

 
 
 

 
/  
( )

 √ (        ) 

Proof: .
 

 
 
 

 
 
 

 
/ (        )  

     
(     )    ( ) 

 (        )√ (        )  √  (        )(        )  

 
     

√(                    )  √(     )  (     )    ( ) 

From (1),(2) (*) is true.Proved. 

Equality                      
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1654. In      the following relationship holds: 

√(      )(      )(      )   √   (    ) 

Proposed by Marian Ursărescu-Romania 

Solution 1 by Soumava Chakraborty-Kolkata-India 

√(      )(      )(      )  ⏞
( )

 √   (    ) 

( )  (      )(      )(      )      (    )  

           .∑  /     ∑                (    )  

            (         )     *(         )        +          

     (    )    

                                     (         )  ⏞
( )

  

                                (              )  ⏞
( )

  ( )

                   ( )                       

                                    (         )

  (              )  

                              ⏞
( )

  (         ) 

           ( )  ⏞
         

(         )(           ) ⏞
 

                 

            

                       ⏞
 

  (        
 

 
*

 (   )*(   )(           )    + ⏞
 

         ⏞
     

  

 ( )  ( )  ( )         (      ) 

 Solution 2 by Rahim Shahbazov-Baku-Azerbaijan 

√(      )(      )(      )   √   (    )   ( ) 

                          
( )
⇒  
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    (       )(       )(       )   (    )  

    (       )(       )(       )     .  
 

 
/
 

 

  (       )(       )(       )   (                )  

Let:      
 

 
      

 

 
      

 

 
 then 

(    )(    )(    )   (       )     ( ) 

(       )  
     

(    )4  (
     

 
*
 

5   

 4  (
     

 
*
 

5  (    )(    )   (     )    

1655. In      the following relationship holds: 

     
     

 
     
     

 
     
     

 
  

 
   

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Tran Hong-Dong Thap-Vietnam 

     
     

 
     
     

 
     
     

 ∑

  
  
  

  
  
     

 ∑

 
 (   )

  

 
 (   )

     

 ∑

 
       

 
          

 

  

 
 
(     )(     )(     )

   
 

Let:   
     

 
   

     

 
   

     

 
         

 
 

   
 

 

   
 

 

   
 

 

     
   

 
 

     
   

 
 

     
   

 

 
 

     
 

 

     
 

 

     
    

               

More, (        )      (     )   

      
(        ) 

    
 
(     ) 
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Inequality become as: 

   

   
 
   

   
 
   

   
        

(   )     (                )   (        )      

 (   )     (             )   (     )      

 (   )     (           )           

    (     )           

Let:       (     )  We need to prove: 

  
(   ) 

  
        

 

 
(   )          

(   )                   (   )(   )    true, because 

                     

1656.                 Nagel’s cevian,    Gergonne’s cevian, holds: 

∏(     )  √      ∏(√   √  ) 

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 

                            ⏞
 

   
 

   
 
 

   ⏞
        

 
 

 (   )

 
 

   
 
 

   ⏞
        

 
 

  (   )   
 
    

 
 

 

 
 

   
 
 

   ⏞
      

(   )   
 
 

 
 

   
 
 

   ⏞
 

 
 

(   )   
 
 

 
 

   
 
 

 (   )   
 

 
 ⏞
 

 

      
 

 
   

   

 
   
 

 
 ⏞
 

     
 

 
   

 

 
 

    
   

 
 ⏞
 

                   ⏞
( )
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                        (   )    (   )     
   (   )(   )

     
      

  

    (   )     (   )    (   )(   )   (          ) 

    (     )     (     )   (     )(     )   (          )

  (   )                    

  (   )   (   )(        )     (   )   (   )   (   )(   ) 

 (       )(   )        
      

  

    ⏞
( )

   

                          (   )    (   )

    
   (   )(   )       (   )    (   )

    
   (   )(   ) 

    
    

 
      (   ) 

 2  (   )    (   )   (   )(   )3 2  (   )    (   )   ( 

  )(   )3  ⏞
( )

    (   )  

                                                   

     

                          ( )

 * (   )   (   )    (   )+* (   )   (   )    ( 

  )+    (   ) (     )  

                      (   )   (   )  (   )(   )        

 ( )              ⏞
( )

 (   ) 

                         (   )    (   )

    
   (   )(   )       (   )    (   )

    
   (   )(   )   

                             (     )(      )

    
     

    (   )(   )  
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   (     )    (  
    

 )   (     )(     )   (     )

  (  
    

 )     (   )  

  (     )     (   )   (  
    

 )     
  (   )   (  

    
 ) 

    
  (   )         (  

    
 )           

  (   )    (   )

  (  
    

 )    (   ) 

    
     

   (  
    

 )    (   )    
    

     
    (   )

   
    

        ⏞
   ( )

   
    (   )    (   ) 

    
            ⏞

   ( )

   √           √       

 √  (√   √  ) 

       √  (√   √  )                 

       ⏞
   ( )

                  √   √   ⏞
   ( )

              

 ∏(     )  ∏{√  (√   √  )}  ∏(     )

 √      ∏(√   √  ) (      ) 

1657. In      the following relationship holds: 

 

   
 

 

   
 

 

   
   √

   

(   )(   )(   )
   

Proposed by Nguyen Van Canh-Ben Tre-Vietnam 

Solution 1 by Soumava Chakraborty-Kolkata-India 

  ∑
 

   
   

∑ (   )(   )

∏(   )
   

∑* (∑     )+

  (         )

   
  (         )    (          )

  (         )
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 (         )  (           )

         
 

       

         
 √

    

(   )(   )(   )

 
(       ) 

(         ) 
 

    

  (         )
 

  (         )  ⏞
( )

 (     )  

           ( )  ⏞
         

 (        ) ⏞
 

 (     )               ⏞
 

 

 (    )(     ) ⏞
 

         ⏞
     

   

 ( )           ∑
 

   
 √

    

(   )(   )(   )

 
 

   
 

 

   
 

 

   
 √

    

(   )(   )(   )
   (      ) 

Solution 2 by Tran Hong-Dong Thap-Vietnam 

 

   
 

 

   
 

 

   
   √

   

(   )(   )(   )
   

 
 

   
 

 

   
 

 

   
     √

   

(   )(   )(   )
   ( ) 

By Schur’s inequality: 

 

   
 

 

   
 

 

   
 

    

(   )(   )(   )
   

 
 

   
 

 

   
 

 

   
   

    

(   )(   )(   )
   (  ) 

From ( ) (  ) we need to prove: 

  
    

(   )(   )(   )
     √

   

(   )(   )(   )
 

   √
   

(   )(   )(   )
 

    

(   )(   )(   )
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    √
   

(   )(   )(   )
   

   

(   )(   )(   )
 
 

 
 

Which is true by Am-Gm: 

(   )(   )(   )  ( √  )( √  )( √  )   √(   )       

 
   

(   )(   )(   )
 
 

 
 
 

 
 

1658. In        Lemoine’s point, the following relationship holds: 

:∑
  

  
   

;:∑
 

     
 
    

;  
   (     )

        
     

Proposed by Radu Diaconu-Romania 

Solution by George Florin Şerban-Romania 

Let:   (   )     ( )     
 

 
   ( )  

 

 
   

 

 
   ( )   

 

 
   

 

 
    

   (   )    concave. 

 .
     

 
/  

 ( )  ( )  ( )

 
  (by Jensen inequality) 

∑   
 

 
   

   .
 

 
/      

 

 
 
 

 
 

∑
 

     
 
    

 
          

∑      
 
    

 
 

   ∑    
 
    

 
 

    
 
 

   

We must show that: ∑
  

  
    

  (     )

        
 

∑
  

  
   

 ∑
     

(        )  
   

 
 

        
∑
    

  
   

 
   (     )

        
 

 ∑
    

  
   

   (     )     
     
⇔     

∑
    

  
   

 ∑
    
  

   

 ∑  

   

   √  
 
    

  √   √       . Proved. 
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1659. In        centroid,   circumcentre,   incenter,   orthocenter, 

   Nagel's point, the following relationship holds: 

             
       

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Marian Ursărescu-Romania 

We have:         (        )            and in any             it’s 

collinear and          

But:     
           

 
        

        

    (        )                        

 (        )               and 

          (         ) then        
        

                                      

       
                   ( ) 

                  

    
 

 
(        )  

           

 
        

  (        )                    

   (         )               

              means                      ( ) 

From ( ) ( ) we have:               
       

1660. In      the following relationship holds: 

√
     

  
    

  √
     

  
    

 
 √

     
  
    

 
 
       
      

 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by George Florin Şerban-Romania 

We show that: 
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√ (   )  √ (   )  √ (   )
 
     

      
 
  

 
 

We show that: 
 

 
∑ √

     

  
    

     
  

 
 

      

      
 

  
    

 

     
   (     )

    

Let:   (   )     ( )    
 

    ( )   
 

 
  

 

    ( )  
 

 
  

 

      convex. 

 .
     

 
/  

 ( )  ( )  ( )

 
 (by Jensen inequality) 

 

 
∑√

     

      
 

   

 
 

 
∑4

  
    

 

     
5

 
 
 

   

 

(

 
∑

  
    

 

        

 

)

 

 
 
 

   
       

 
 

 Solution 2 by Rahim Shahbazov-Baku-Azerbaijan 

Lemma: √
   

     
 √

   

     
 √

   

     
 

     

(   )(   )(   )
 

Proof: √
   

     
 

   

√   (     )

 
   

         
 

   

(   ) 
 

∑ √
   

     
   

 ∑
   

(   ) 
   

  √
        

(   ) (   ) (   ) 
 

 

If we take   
    

(   )(   )(   )
    √  

 
        true. 

∑ √
     

  
    

       
  

 
   

      

      
 

      

      
 

 

  
 (Well known) 

   √     

1661. In      the following relationship holds: 

√
  
  

 

 √
  
  

 

 √
  
  

 

 
       

      
 

Proposed by Adil Abdullayev-Baku-Azerbaijan 
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Solution by  George Florin Şerban-Romania 

We show that: 
      

      
 

 

  
 

      

      
 
√ (   )  √ (   )  √ (   )

     

 

 
      

     
 
 

  
 

Let be the function:   (   )     ( )  √ 
   

 

    ( )  
 

 
  

 

    

  ( )   
 

 
  

 

      convave, by Jensen  .
     

 
/  

 ( )  ( )  ( )

 
 we get:  

 

 
∑ √

  

  

 
    √

 

 
∑

  

  
   

 
 
  

  
 
      

      
  

 

 
∑
  
  

   

 
 

 
∑

 

   
 
 

  
   

 
  

   
  

 

 
∑

 

   
   

 
 

 
 
     

 
 
  

   
 
 

 
 
 

 
 
 

 
 
 

 
(
 

 
*
   

 

 
  

⇔    

          (   )(       )    true by     and 

                      Proved. 

1662. In      the following relationship holds: 

 

    
 
 
    

 
 

 
 

    
 
 
    

 
 

 
 

    
 
 
    

 
 

 
  (        )

        
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Bogdan Fuştei-Romania 

We know that:         
 

 
   

 

 
 

 

   
 

 

 and analogs. 

   
 

 
 √

    

  
 and analogs. 

√
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∑
 

    
 

 
    

 

 

    ∑
    

       and 
 

   
 
    

    
 and analogs, then 

∑
 

    
 
 
    

 
    

 
    (              )

    
 

So, we have: ∑
 

    
 

 
    

 

 

    
  

  
(       )  

  

  
(    ) 

We must show that: 
  

  
(    )     √

 

  
 

√
 

 
 √
 

 
 
    

 
  √

 

  
 √

 

 
 
    

 
  √  

 

 
   (     )  

    

 
                  

    (      ).Proved. 

Solution 2 by Soumava Chakraborty-Kolkata-India 

∑
 

    
 
    

  
 

 
   

  
∑(      )  

  (    )

  
 
  ∑  

∑  
 
  (         )

         
 

  (    )(         )      (         )

 (          )   * (    )      +(      )  ⏞
( )

      

           ( )  ⏞
         

⏟    
( )

(          )(        )

 * (    )      +(      ) 

           ( )  ⏞
         

⏟    
( )

   (           )  ( ) ( )

                  ( )                       

(          )(        )  * (    )      +(      )

    (           ) 

                  (        
 

 
*  (   )(         )        

   ⏞
     

  ( )         
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 ∑
 

    
 
    

  
 

 
  ∑  

∑  
 (      ) 

1663.               holds: 

    
 

  
4
  

  
 
  

  
 
  

  
5        

Proposed by Marin Chirciu – Romania  

Solution by Soumava Chakraborty-Kolkata-India 

∑
  

  
 ∑

  (   )

  
   (     )  ∑  (   )      (     ) 

   ∑    ∑   ⏞
( )

    (     ) 

    .∑ / .∑  /  ∑   ∑  (     )    ∑   ∑  

 ∑2  .∑     /3  ⏞
( )

.∑  / .∑  /     ∑   

    .∑  / .∑  /  ∑   ∑*    (    )+    ∑     ∑      ∑   

  ∑   ⏞
(  )

  (.∑  /
 

     .∑ /+     ∑   .∑  / .∑  / 

( )  (  )    ∑    ∑  

 .∑  / .∑  /     ∑     (.∑  /
 

     .∑ /+

    ∑   .∑  / .∑  / 

   (         )(          )      (         )

   ((         )        )      (         ) 

   (         )(          )      (     )

                     ⏞
( )

(    )   
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           ( )  ⏞
         

(    )(           )                     

 ( )  ( )         

 
 

  
4
  

  
 
  

  
 
  

  
5  ⏞
( )

      

      ∑
  

  
 ⏞

         
 (         ) 

    
 ⏞
 

     

      (       )                     ⏞
 

⏟
( )

  

           ( )  ⏞
         

  (        )    (       )               

      

 ⏞
         

(        )(       )                    

       (    )  ⏞
     

  ( )             ⏞
( )
 

  
4
  

  
 
  

  
 
  

  
5 

( ) ( )      
 

  
4
  

  
 
  

  
 
  

  
5        (      ) 

1664.               

   (.∑    / .∑    /
  

 .∑    / .∑    /
  

+  
 

  
  

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 

                    (   )    (   )

    
   (   )(   )       (   )    (   )

    
   (   )(   ) 

    
     

      (   ) 

 *  (   )    (   )   (   )(   )+*  (   )    (   )   ( 

  )(   )+  ⏞
( )

    (   )  
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                          ( )

 * (   )   (   )    (   )+* (   )   (   )    ( 

  )+    (   ) (     )  

                      (   )   (   )  (   )(   )        

 ( )               (   )             

 ∑      ∑(   )     .∑    / .∑    /
  

   {∑(
  

  
* .
  

  
/}
  

   8(
    

   
*
  

9 8.∑ /
  

9  
   

     
 
 

  
 

 .∑    / .∑    /
  

 ⏞
( )
 

  
 

      ∑     ⏞
     

∑{(
   

 
*    

 

 
(
   

   
*    

 

 
}  ∑[  {

 (   )

  
}]

  ∑(   )     

 .∑    / .∑    /
  

   {∑(
  

  
* .
  

  
/}
  

   8(
    

   
*
  

9 8.∑ /
  

9

 
   

     
 
 

  
 .∑    / .∑    /

  

 ⏞
( )
 

  
 

( ) ( )     (.∑    / .∑    /
  

 .∑    / .∑    /
  

+  
 

  
 (      ) 

1665. In      the following relationship holds: 

  
  
  
 
  
  
 
  
  
  (

      
      

 
      
      

* 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Bogadan Fuştei-Romania 

We know that: 
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 and analogs. 

             

               

             . We have: 

 

 
    

 

      
 
      

      
 

 

 
    

 

   
 
      

      
 

 

  
 
      

      
 ( )  

∑    
 

 
   

 
       

  
 
     

  
 
    

  
 

But: 
    

  
 

 

  
∑

  

  
    ∑

  

  
    

  

 
     ∑

  

  
    

  

 
 ( ) 

                                    
   

 
 

But:                          

So,        
   

 
 
  

 
         

 

  
 
      

      
 

But:    √ (   )  √      and analogs, then 
 

  
 
      

      
  ( ) 

From ( ) ( ) ( ) we get: 

  
  
  
 
  
  
 
  
  
  (

      

      
 
      
      

* 

 Solution 2 by Tran Hong-Dong Thap-Vietnam 

We known Inequality: 
      

      
 
      

      
 
 

 
 (See www.cut-the-knot/triangle/all 

inclusiveInequality.shtml) 

So,      .
      

      
 
      

      
/  
( )

  

 
  

      
  
  
 
  
  
 
  
  
   

 
   
  
 

 

 
   
  
 

 

 
   
  
 

  

   
 

 
(
 

   
 

 

   
 

 

   
* 

   
 

 
 
 (   )(   )   (   )(   )   (   )(   )

(   (   )(   )
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(     )    (        )      

   
 

   
 

 
 
       (         )       

   
 

   
 

 
 
  (                

   
 

   
       

 
   

  

 
   

  

 
 
  ( )

     

1666. In      the following relationship holds: 

      
      

 
   

 
          

 

 
  

Proposed by Marin Chirciu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

   
 √  

   
 √        

 √  

   
 √        

 √  

   
 √      

       
    

(   )(   )(   )
         

      
      

 
(   )(   )(   )

    
 
  (         )      

      
 

 
  (              )

      
 
         

    
 

So, 

      
      

 
   

 
     

         

    
 
   

 
 
( )

    

But:             (         )                      

         

    
 
   

 
 
 

 
 
 

  
 
   

 
 
(  )

    

(  )  
 

 
 
(    ) 

  
     

    

 
 
(    ) 

  
 (    ) 

Because:   
 

 
             

 

  
 
 

 
  Proved. 
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1667. In      the following relationship holds: 

       
       

 
       
       

 
       
       

  .  
 

 
/ 

Proposed by Marin Chirciu-Romania 

Solution 1 by George Florin Şerban-Romania 

∑
       
       

   

 ∑
   

  

(   )(   )

   
  

(   )(   )
   

 ∑
    (   )

    (   )
   

  

 ∑
        

 (    )
   

 ∑
  

 (    )
   

 ∑
 

   
   

  

 
           

         
  .  

 

 
/          

               (     )                      

(    )                 

If        (    )     we show that                 

            
  
 

 
  

⇒              

         (    )     (     )        .True. 

If               
 

 
     ,   ) 

(    )   
( )

(    )(           )                

(   )(        )           

           (   )(        )    true from  

                          

Solution 2 by Tran Hong-Dong Thap-Vietnam 

       
       

 
   

  

(   )(   )

   
  

(   )(   )

 
    (   )

    (   )
 

 

    
 

 

   
 

Similarly: 
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(     )(     )(     )

    
 

We need to prove that: 

 

   
 

 

   
 

 

   
  6  

(     )(     )(     )

    
7 

 

 

   
 

 

   
 

 

   
 
 

 
 
 

 
6
    (     )(     )(     )

   
7 

 

 
∑6

(   ) 

(   )(   )
7

   

 
 

 
∑[

     

    
 (   ) ]

   

 

∑64
 (     )

    
 

 

(   )(   )
5 (   ) 7   

   

 

   
 (     )

    
 

 

(   )(   )
 
 (     )(   )(   )      

    
 

We need to prove:       (     )(   )(   )       
( )

   

Let:                   (       ) 

Suppose:      *     +          

( )    (      )(      )   (   )(   )(   )    

 ,       (   )    (     )          (   )-    

 ,       (   )    (   )         (   )-    

 ,    (     (     )    )      -    

Which is clearly true because: 

    (     )          (     )            ( ) is true.Proved. 

1668. In      the following relationship holds: 

     
     

 
     
     

 
     
     

 
  

 
   

Proposed by Rahim Shahbazov-Baku-Azerbaijan 
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Solution 1 by Tran Hong-Dong Thap-Vietnam 

     
     

 
     
     

 
     
     

 ∑

  
  
  

  
  
     

 ∑

 
 (   )   

 
 (   )      

 ∑

 
       

 
          

 

  

 
 
(     )(     )(     )

   
 

Let:   
     

 
   

     

 
   

     

 
          

 

   
 

 

   
 

 

   
 

 

     
 

  
 

 

     
 

  
 

 

     
 

  
  

 
 

     
 

 

     
 

 

     
                  

More, (        )      (     ) 

      
(        ) 

    
 
(     ) 

    
 

Inequality becomes as: 

   

   
 
   

   
 
   

   
        

(   )     (                )   (        )      

(   )     (             )   (     )      

(   )     (           )           

   (     )           

Let:       (     ). We need to prove: 

  
(   ) 

  
        

 

 
(   )          

(   )                   (   )(   )    true, 

because                    .Proved. 

 Solution 2 by Avishek Mitra-West Bengal-India 

  ∑
     
     

   

 ∑

 
    

  
 

 
    

  
    

 ∑
     

       
   

 ∑
   (   )
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 ∑
 

   
   

   

∑
 

   
   

 ∑
     

   
   

     :∑
 

   
   

;       
∑(   )(   )

∏(   )
 

    
∑(           )

∑  (   )      
      

∑    ∑  

    ∑  (    )
    

    
 (         )   (         )

  (∑  )     
    

    
          

  (         )      
      

          

  (         )
    

 
          

         
   

           

         
 

  
           

         
   

           

         
 

Need to show,     
  

 
 
    

 
 

           

         
 
    

 
  

 (           )  (    )(         )   

               but form Gerretsen                need to show: 

                                      

 (    )(   )    true from      (Euler).Proved. 

1669. In right      the following relationship holds: 

  
 

  
 
 
  
 

  
  

  
 

  
 
 
  

 
 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by George Florin Şerban-Romania 

∑
  
 

   
   

 ∑4
     

   
5
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∑4
     

  
5

 

   

    

∑(
 

 
 
 

 
*
 

   

 (         )  (     
 

    
*
 

 (     
 

    
*
 

  

 (
    

    
 
    

    
*
 

 (     
 

    
*
 

 (     
 

    
*
 

  

 4
           

        
5

 

 (     
 

    
*
 

 (     
 

    
*
 

  

 (
 

        
*
 

 (     
 

    
*
 

 (     
 

    
*
 

 

Let:                             

∑(
 

 
 
 

 
*
 

   

 
 

    
 (  

 

 
*
 

 (  
 

 
*
 

  

 
     

    
 .  

 

 
/
 

 .  
 

 
/
 

 
     

    
      

 

  
      

 

  
     .

 

  
 

 

  
/  

  
 

  
 

 

  
   true from 

 

  
 
 

  
 

         (   ) 

     
    

 Solution 2 by Soumava Chakraborty-Kolkata-India 

                                  

    
     
     

             

 
  
 

   
 
  
 

  
  

  
 

   
 
 

 
{4
     

  
5

 

 4
     

  
5

 

 4
     

  
5

 

} 

 
 

 
{4
     

  
5

 

 
(        ) 

  (     )
 
(        ) 

  (     )
}

 
 

 
[4
     

  
5

 

 
 

     
8
(      ) 

  
 
(      ) 

  
9] 
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 ⏞
         

 

 
{4
     

  
5

 

 
(             ) 

(     ) 
}  

 

 
{4
     

  
5

 

  }  ⏞
    

 
(   )

 
  

 
  

1670. In      the following relationship holds: 

  
  
 

  
  

  
 

  
 
 
  
 

  
 
 
(   )      
      

     

Proposed by Marin Chirciu-Romania 

Solution by Rahim Shahbazov-Baku-Azerbaijan 

  
  
 

  
  

  
 

   
 
  
 

   
 
       
      

   ( ) 

 

( )    
  
 

  
  

  
 

   
 
  
 

   
 
(   )(   )(   )

   
  

 

  
  
 

  
  

  
 

   
 
  
 

   
 (     ) (

 

 
 
 

 
 
 

 
*    ( ) 

                       

  
  

  
 
  

  
 
  

  
  (     ) (

 

   
 

 

   
 

 

   
*   

  

  
 
  

  
 
  

  
 

 

   
 

 

   
 

 

   
   ( )

       
→       

  

  
  

 

 
  

( )
→ 
 

 
 
 

 
 
 

 
 

 

   
 

 

   
 

 

   
 
 

 
  

  

 (   )
 

  

 (   )
 

  

 (   )
 
 

 
 

    ∑
(  ) 

   (   )
   

 
(        ) 

    (     )
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1671. In      the following relationship holds: 

 (        )

(     ) 
 
        

        
 
 

 
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Bogdan Fuştei-Romania 

 

 
 
            

    
   ( ) 

         
        

    
 
 

 
 4

        

        
5

 

   ( ) 

 

  
 
( )         

    
 
 

 
 
( )

4
        

        
5

 

  

√
 

  
 
        

        

    
⇒   √

 

  
   

 

  
 √

 

  
 
 

  
 
        

        
 

We show that: 
        

        
 
 (        )

(     ) 
  

 

        
 

 

(     ) 
 (     )   (        ) 

          (        )   (        )   

(   )  (   )  (   )    

So,
 

  
   

        

        
 
        

        
 
 (        )

(     ) 
     

Equality holds if      . 

Solution 2 by Soumava Chakraborty-Kolkata-India 

     (         ) (
 

   
 

 

         
*  

(         )(            )

   (         )

 
 

 
 

   (     )    (              )     (    )   

   (     )    (              )     (    )  ⏞
( )
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           ( )  ⏞
         

⏟    
( )

  (        )(     )    (              )

    (    )   

           ( )  ⏞
         

⏟    
( )

    (           )  ( ) ( )

                   ( )                       

  (        )(     )    (              )     (    ) 

     (           ) 

   (              )     (    )   

   (       )(    )     (    )  ⏞
( )

      

           ( )  ⏞
         

⏟    
( )

(        )(       )(    )

    (    )             ( )  
         
⏟    

( )

   (           ) 

 ( ) ( )                    ( )                     

 (        )(       )(    )     (    ) 

    (           ) 

                    (        
 

 
*  (   )*(   )(      )     +

          ⏞
     

  ( )  ( )         

 
 (        )

(     ) 
 
        

        
 
 

 
 (      ) 

 

1672. In acute      the following relationship holds: 

 4
  
 

  
  

  
 

  
  

  
 

  
 5  

  
  

 
  
  

 
  
  
   

Proposed by Adil Abdullayev-Baku-Azerbaijan 
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Solution 1 by Rahim Shahbazov-Baku-Azerbaijan 

Lemma 1:    .
   

 
/  

  

  
 

Lemma 2:    (   )  
  

  
 (for acute triangle) 

( )  (    
   

 
     

   

 
     

   

 
*  ∑

  
  

   

   

   (   )     (   )     (   )  
  
  

 
  
  

 
  
  

 

    
  

   (   )
           (   )  

  
  

 

 Solution 2 by Soumava Chakraborty-Kolkata-India 

      (   )    
   

    (   )  4
     

  
5
(          )

 
   (   )  

 
      

  
(          )  (     ) (     ) 

 . ∑     ∑  / (          )    (     ) (     )  

                                                   

          

 (     )(     )    (   )     (                 )       (  

   )    

 (     )(     )    (   )     (     )       (   )    

 (     )(     )    (   )     (     ) 

   (   ) *(   )  (     )+    

 (     )(     )    (   )    (     )    (     )(   )    

 (     ) (        )    (   ) (        )   

 (        )(   ) (     )(     )         

                                          ⏞
( )

 (   )             
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    ∑
  
  

 ∑
  
 

    
 ⏞

         
(∑  )

 

∑    
 ⏞

   ( )            
(         ) 

   ∑ (   )

 
(         ) 

     
     ⏞

( )
       (         ) 

     
 

       ∑
  
 

   
 ∑

     (   )   

         (   )
 
 

   
∑
  (     ) 

 (   )

 
 

   
∑
  *   (   )    (   )+

 (   )
 

 
 

   
{  ∑    

 

 
 ∑

  (   )

 
  ∑  }

 
 

   
*   (    )   (         )      +

     ⏞
(  )    (    )     

   
 

( ) (  )                       
       (         ) 

     
 
    (    )     

   

      (       )    (    )  ⏞
( )

  

           ( )  ⏞
         

  (           )    (       )    (    ) 

   *    (    ) +  ⏞
      

 

1673. In      the following relationship holds: 

  

√ (   )
 

  

√ (   )
 

  

√ (   )
 

     

(   )(   )(   )
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Avishek Mitra-West Bengal-India 

∑
  

√ (   )
   

 ∑

 √    (   )
   

√ (   )
   

 ∑
 √  
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  √
    

(   )(   )(   )

 

 

Need to show:  

  √
    

(   )(   )(   )

 

 
     

(   )(   )(   )
 

   
    

(   )(   )(   )
 (

     

(   )(   )(   )
*
 

 

(   ) (   ) (   )  
   

    
 (   )  which is true from 

     √        √        √    

(   )(   )(   )        

   (   ) (   ) (   )    (   )  

 

1674. In any         Nagel’s cevian, the following relationship holds: 

 

 
 
 

  
 
 

 
 
  
 

  
 
  
 

  
 
  
 

  
  4

  
    

 

  
 
  
    

 

  
 
  
    

 

  
5 

Proposed by Nguyen Van Canh-Ben Tre-Vietnam 

Solution by Bogdan Fuştei-Romania 

     
        and analogs 

“About Nagel and Gergonne cevians-R.M.M.-article” 

  

  
 
  
 

  
 
     

  
         and analogs. 

 

  
 
 

  
 
 

  
 
 

 
 
  

  
 
  
 

  
 
     
    

 
  
 

  
 
  
 

 

So,we have: 

  

  
 
  

  
 
  

  
 ∑

  
 

  
 
        

 
 ⏞

             

∑
  
 

  
 
    

 
 

  

  
(
 

  
 
 

  
 
 

  
*  ∑

  
 

  
 
    

 
 ∑

  
 

  
 
     (    )
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⇒               (   )(    )               

 

 

          

 

 
 
 

  
 
 

 
   ( ) 

 

  
 
 

 
 
      

   
 
     (    )

   
             (    ) 

                                (            ) 

 

  
 
 

 
 ∑

  
 

  
   ( ) 

           
  (     )

   and analogs. 

√
     

 
 
   

 
 (     )  

  
    

 

 
 
(     )

 

 
  

 (  
    

 )  (     )
    

   (  
    

 ) and analogs. 

  
 

  
 
 (  

    
 )

  
 

∑
  
 

  
  ∑

  
    

 

  
 ( ) 

From ( ) ( ) ( ) the inequality is proved. 

1675. In      the following relationship holds: 

  ∑  
 

   

 ( √   ):∑  
 

   

;:∑  
 

   

; 

Proposed by Daniel Sitaru-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

∑  
 

   

 ∑
(  
 ) 

  
   

 
         (∑   

 ) 

∑  
 
(∑  

 )(∑  
 )

∑   
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(∑  

 )(∑  
 )

∑  
  

  ∑  
 

   

 
  

∑  
 .∑  

 / .∑  
 /  

( )

( √   ):∑  
 

   

;:∑  
 

   

; 

( )  
  

∑   
  √       ( √   )∑  

   

     

∑  
   

 ∑√ (   )

   

 
   

√ , (   )   (   )   (   )-   √  

So, we need to prove: 

   ( √   )   √    ( √   )√  (  √ )
 
 ( √ )

 
  

  √       True. ( ) is true.Proved. 

1676. In acute      the following relationship holds: 

∑(    )    
  

   

 ∑(    )    
  

   

   

Proposed by Daniel Sitaru-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 

      
 

     
          

          
 

     
         

      
 

     
         

∑(    )    
  

   

 ∑(    )    
  

   

  

 ∑(    )    
  

   

 ∑(    ) (     
  )

   

 ∑(       )(    )    
  

   

 

 ∑(       )(     )   
  

   

   

For     
 

 
  let:  ( )  (       )(     )   
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  ( )              (     )   
  ,       (       )   (     )-   

             (     )   
  , (       )  (       )   (     )-   

             (     )   
    (     ) 

    
 

 
                                 

            (     )   
     

 ( )   (   )  (   )      .           (   )/ 

  ( )          
   

 
 

  ( )  
 

 
 
 

  
 
   

  
     (   ) 

  ( )  (   )    ( )    ( )            ( )  (   ) 

  ( )   ( )   (   )  (   )      

Hence,   ( )     .    
 

 
/   ( )  (   ) 

 ( )   (  )     
    

 ( )     
    

(       )[(     )   
  ]

 

        

  ( )    .    
 

 
/ 

So,           

1677. In acute      the following relationship holds: 

                
  

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution  by Tran Hong-Dong Thap-Vietnam 

In acute      

      (   ) 

   
   

     
    

     

 
 
     

 
  

  
  

   

     
 
(     )(     )
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 (     )    

 
 
   

     
 
(     )(     )

 
  

   , (     )    -  ,(   )    -(     )   

,    (   ) -(     )  (         )     

 (         )(     )  (         )     

   (         ),   (     )-    

 (   ) (        )     

Which is true, because:      acute           (   )    

Similary: 

      (   )        (   ) 

                (   )   (   )   (   )   
  

1678. In      the following relationship holds: 

          √   √
 

  
  √   

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Tran Hong-Dong Thap-Vietnam 

          √   √
 

  
 (        )        

 

  
  

(        )     (   )(   )(   )  
   

(     )(     )(     )
  

(        )   

    
(     )(     )(     )(     )

  
 

   

(     )(     )(     )
  

(        )      (     ) 

Which is true because: 

(     )   (        )                 

(        )      (     ) 
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    √   √

 

  
  √   

1679. In         Gergonne’s cevian, the following relationship holds: 

          √     (
  
  
 
  
  
 
  
  
*    √  

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Bogdan Fuştei-Romania 

      
  

  
   and analogs. 

        (triangle inequality)    √ (   )      

  

  
 
  

  
 and analogs. 

Let be    .
  

  
 
  

  
 
  

  
/  

  

  
 

We show that:           √  
  

  
 

        
            √  

  

  
      √  

  

  
  √      

   
       (     )          (        ) 

   
  (   )

      ( √ )
 

then    
      

     
 √     

  (        )   √      
         √     

Simillary: 

          √     

          √     

So,           √     .
  

  
 
  

  
 
  

  
/    √  

1680. In acute      the following relationship holds: 

   (   )   (   )   (   )  
              

  
    

    
 

 

Proposed by Adil Abdullayev-Baku-Azerbaijan 
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Solution 1 by Rahim Shahbazov-Baku-Azerbaijan 

Lemma 1. 
 

  
 

  
    

    
 

              
                            

Lemma 2.    (   )  
  

  
   (for acute      )  

Lemma 3. 
      

      
 
  

 
                                                 

 We have  

   (   )   (   )   (   )  
      
      

 
      
      

 
  

 
 

∑  
 

∑    
 

 
 

  
 
              

  
    

    
 

 

Solution 2 by Soumava Chakraborty-Kolkata-India 

   (   )   (   )   (   )

 (     
   

 
  * (     

   

 
  * (     

   

 
  * 

 ⏞
( )

 ∏    
   

 
  (∏    

   

 
*∑    

   

 
  ∑    

   

 
   

    ∑    
   

 
 ∑

(   )     
 
 

        
 
    

  
 

 
 

     
∑
  (   ) 

   

 
 

     
∑
  (     ) 

   
 

 
 

     
∑8

    

   
        (   )9  

 

     
{  ∑    

 

 
   ∑       } 

 
 

     
6  8

   (    ) 

  
9    (         )       7  

    (    )     

    

 ∑    
   

 
 ⏞
( )    (    )     
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      ∑    
   

 
 ∑

        
 
    

  
 

(   )     
 
 

 ∑
     (   ) 

    (   ) 

 
  

 
∑
 (     )

(   ) 
 ⏞
( )  

 
8∑

 

   
 ∑

  

(   ) 
9 

    ∑
 

   
 
∑ (   )(   )

∏(   )
 

∑ (∑     )

  (         )

 
  (         )    (          )

  (         )
 ⏞
( )           

         
 

    ∑
  

(   ) 
 ∑

(   (   ))
 

(   ) 

 ∑
      (   )  (   ) 

(   ) 
 ⏞
( )

   6
∑*(   ) (   ) +

*∏(   )+ 
7

   6
∑(   )(   )

∏(   )
7    

∑*(   ) (   ) +  ∑.∑     /
 

 ∑8.∑  /
 

    ∑     9

  .∑  /
 

  .∑  / (∑  )  (∑  )   ∑     

 .∑  /
 

  .∑  / (∑  )  (∑  )   ∑         (  )   ∑    

 .∑   ∑  /
 

        

 (          )        

 ∑*(   ) (   ) +  ⏞
(  )

(          )         

      ∑(   )(   )  ∑.∑     /   ∑   ∑  

 ∑    ∑   ∑                 

 ∑(   )(   )  ⏞
(   )
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 ∏(   )            ( ) (  ) (   )  ∑
  

(   ) 

 
   *(          )        +

   (         ) 
 
  (          )

  (         )
   

 
(          )          (          )(         )   (         ) 

(         ) 
 

 
      (        )                 

(         ) 

 ∑
  

(   ) 
 ⏞
( )      (        )                 

(         ) 
 

( ) ( ) ( )  ∑    
   

 

 
  

 
8
           

         

 
      (        )                 

(         ) 
9 

 ⏞
( )  

 
6
(           )(         )  *      (        )                 +

(         ) 
7 

      ∏    
   

 
  ∏

(   )     
 
 

  

  8
   (         ) 

        
9 4

  

    
5  ⏞
( ) (         ) 

   
 

( ) ( ) ( ) ( )     (   )   (   )   (   )  
(         ) 

   
 

 {
(         )

 

    
}
  

 
6
(           )(         )  {      (        )                 }

(         ) 
7 

 
    (    )     

   
  

    (   )   (   )   ( 

  )  ⏞
( )  (         )        *    (    )     +      
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(        (           )(         )

 *      (        )                 +) 

    ∑     ⏞
        

∑
(     )(     )

    
 
 ∑     ∑  

    
 
 ∑     ∑    

    

 ∑
    

   
 ∑  

  

 
  
    

    
 

              
 
∑  

 

∑   
 

 ∑  

 

∑(
    

   
*
 
   ∑  

∑    
 ⏞
  

  

 ∑     ⏞
 

⏟
( )

   ∑   

                                ∑                   

     

 ( )  ∑(   ) (   )   
∏(   )

  
 
 

∑ 
 ∑(   ) 

  (∑ ) 2∑(   ) (   ) 3   2∏(   )3 2∑(   ) 3 

 ∑      ∑   ∑     ∑     ⏞
( )

  

     (     )

 ∑      ∑   ∑    

 ∑                                               

 (     )                  ⏞
         

 

 
(     )(     )      

      ⏞
   

  (     )            

     (   )               (     )    

 (     )          (     )                          

  (    )     (     )    
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                 (     )    ( )  ( )          
  
    

    
 

              
 
 

  

 
              

      
     

 ⏞
( )
  

 
 

 ( ) ( )                      

 
 (         )        *    (    )     +      

    
 
  

 

   

 
 (         )        *    (    )     +             

    
   

          (           )                      ⏞
( )

  

                                           

 (              )(              )   

                   ( )  

                              (           )                      

 (              )(              )

 (    )   ⏞
( )

                  

    (    )   ⏞
         

(    )(           ) ⏞
 

                 

              ⏞
 

  (        
 

 
* 

 (   )(        ) ⏞
 

         ⏞
     

  ( )  ( )        

    (   )   (   )   (   )  
              

      
     

 

1681. In acute      the following relationship holds: 

   (   )   (   )   (   )  (
        

        
*

 

 

Proposed by Adil Abdullayev-Baku-Azerbaijan 
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Solution 1 by Rahim Shahbazov-Baku-Azerbaijan 

Lemma 1.    (   )  
  

  
 (for acute) 

Lemma 2.               

Lemma 3. 
      

      
 
  

 
 

Lemma 4. 
 

  
 .

        

        
/
 

 

If use lemma’s 

   (   )   (   )   (   )  
      
      

 
      
      

 
  

 
  

  

 
 (
        

        
*
 

 
 

  
 4

        

        
5

 

 

Solution 2 by Bogdan Fuştei-Romania 

We have: 

 ) 
 

 
 
            

    
 

 )           
        

    
 
 

 
 4

        

        
5

 

 

 
 

  
 
( )  

 
 
        

    
 
( )

4
        

        
5

 

  

How the triangle     is acute, we have:    (   )  
  

  
 and analogs. 

   (   )   (   )   (   )  
      
      

 ( ) 

   √ (   )  √     (and analogs)                

      

      
 
      
      

 
      
      

 
      
      

 (  ) 

From ( ) (  ) we get: 

   (   )   (   )   (   )  
      
      

 (   ) 

From ( )          ; ( )        ; ( )            we get: 
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 4

        

        
5

 

   (  )  

From (   ) (  ) the inequality is proved. 

Solution 3 by Soumava Chakraborty-Kolkata-India 
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 ⏞
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1682. In         Nagel’s cevian,    Gergonne’s cevian the following 

relationship holds: 

      
      

 
      
      

 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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Solution 2 by Bogdan Fuştei-Romania 
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Proposed by Marin Chirciu-Romania 

Solution 1 by Avishek Mitra-West Bengal-India 
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Solution 2 by Tran Hong-Dong Thap-Vietnam 
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Proved. 

1684. In         Nagel’s cevian,    Gergonne’s cevian the following 

relationship holds: 

 

 
 
            

  
   
   
 

 
       

      
 

Proposed by Adil Abdullayev-Baku-Azerbaijan 
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Solution 1 by Bogdan Fuştei-Romania 
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So, we have: 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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1685. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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 Solution 2 by Tran Hong-Dong Thap-Vietnam 
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1686. In         Nagel’s cevian,    Gergonne’s cevian the following 

relationship holds: 

      
      

 
      
      

   

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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1687. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Bogdan Fuştei-Romania 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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1688. In      the following relationship holds: 
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Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Bogdan Fuştei-Romania 
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We must show that:   
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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1689. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 
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1690. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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1691. In any      the following relationship holds: 

 

      
 
    

  
 

 
 

      
 
    

  
 

 
 

      
 
    

  
 

 
    

          
 

Proposed by Nguyen Van Canh-Ben Tre-Vietnam 

Solution by Tran Hong-Dong Thap-Vietnam 

Lemma: If           then: 
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Now,choose:       
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1692. In      the following relationship holds: 
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Proposed by Marian Ursărescu-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 
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1693. In      the following relationship holds: 

(
 

  
*
 

 
      (        )

   
 
 

 
 
  
    

    
 

       
  



 
www.ssmrmh.ro 

146 RMM-TRIANGLE MARATHON 1601-1700 

 

 4
  
    

    
 

              
5

 

 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Bogdan Fuştei-Romania 
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From (1),(2) we get: 
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1694. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Marian Ursărescu-Romania 

In any      we have: 
  

  
 

 

  
  (Panaitopol inequality) 
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1695. In any              the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution 1 by Adrian Popa-Romania 
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Solution 2 by Tran Hong-Dong Thap-Vietnam 
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1696. In      the following relationship holds: 
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Solution 1 by Soumava Chakraborty-Kolkata-India 
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Solution 2 by Bogdan Fuştei-Romania 
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We know that: 
 

 
 
            

    
 

        

    
 
 

 
 4

        

        
5

 

          

Let the triangle        with          

   
 

 
  (  area of     )                      

           
 

 
     

      

  
 

             
        

 
 
 

 
  

(        )    
 

  

   
  

 (        )
     

  

        
 

  
   

 
      

  
 
        

  
 
      (        )

   
  

 

  
 
 

 
 
        

    
 4

        

        
5

 

 

      (        )

   
 
 

 
 
  
    

    
 

       
  

 4
  
    

    
 

              
5

 

 ( ) 

From (1),(2) we get: .
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1697. In        incenter,   ninepoint center. Prove that: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Marian Ursărescu-Romania 
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Proposed by Daniel Sitaru-Romania 
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Solution by Tran Hong-Dong Thap-Vietnam 
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1699. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by George Florin Şerban-Romania 
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Solution 2 by Tran Hong-Dong Thap-Vietnam 
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1700. In      the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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Solution 2 by Tran Hong-Dong Thap-Vietnam 

For all       we have identity: 
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It’s nice to be important but more important it’s to be nice. 

At this paper works a TEAM. 

This is RMM TEAM. 

To be continued! 

Daniel Sitaru 

 

 

 


