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1302. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Daniel Sitaru-Romania 
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1303. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1304. In      the following relationship holds: 
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Proposed by Seyran Ibrahimov-Maasilli-Azerbaijan 

Solution by Daniel Sitaru-Romania 
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1305. In      the following relationship holds: 

    
 

 
     

 

 
     

 

 
  (

 

  
*
 

 

Proposed by George Apostolopoulos-Messolonghi-Greece 

Solution 1 by Marian Ursărescu-Romania 

We must show: 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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Solution 3 by Mokhtar Khassani-Mostaganem-Algerie 
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1306. In      the following relationship holds: 
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Proposed by Mustafa Tarek-Cairo-Egypt 

Solution 1 by George Apostolopoulos-Messolonghi-Greece 
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Equality holds if and only if the triangle     is an equilateral triangle. 

Solution 2 by Avishek Mitra-West Bengal-India 
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Solution 3 by Mokhtar Khassani-Mostaganem-Algerie 
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Solution 4 by Bogdan Fuștei-Romania 

We know that: 
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(The inequality between the geometric means and the arithmetic means) 
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Summing √    
 

 
 (and the analogs)   we obtain the above inequality.  

1307. In         – Nagel’s cevian the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1308. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1309. In acute      the following relationship holds: 
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Proposed by Florentin Vișescu – Romania  

Solution by Marian Ursărescu – Romania  
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Proposed by Marian Ursărescu – Romania  

Solution by Soumava Chakraborty-Kolkata-India 
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Solution by Soumava Chakraborty-Kolkata-India 
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Proposed by Marian Ursărescu – Romania  

Solution by Avishek Mitra-West Bengal-India 
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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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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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(       ) 
 

  (∏  )
 (   )

 

     
 

 

 
    

 

  
 

 

(  ) 
  

 

(       ) 
 ⏞
( )

  (∏  )
 (   )

 

     
 

             ( )                 

 
     

  

 

 
 

 (   ) 

 

  
 

 (        ) 

 

 
  .

   
 

/
 

(
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(        ) 
 

    

     
(
   

 
*

 

 
  

    

 
   

   
 

 

(   ) 
  

 

(        ) 
 

  

    
  

 ( )         (      ) 

1317. In      the following relationship holds: 

:∑  

   

; :∑√
       

    
   

;   √ (        ) 

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

   

 
 √  (     )  (

   

 
*

 

     (
 

     
 

 

     
* 

 
 (     )(     )(     )(          )

(     )(     )
  (       )    

(         )    (       ) 

      (   )                      
   

 
 ⏞
( )

√  (     )  

           :
   

 
 

   
 
 

 
   

 
 

   
 
 

;  
    

 
    .

   
 /

∏   
 
 

 
      

 

.
 

  /
       

 

 
 

       ⏞
( )

       

 
, ( ) ( )  

   

 
 ⏞
( )

√      
 

 
             

        ⏞
     

 
   

 
   

 

 
 ⏞

   ( )               

√    (     
 

 
*  √    (      )   

 √   .    
 

 
/      

√   

 
(    )      ⏞

( )

√
  

 
(   ) 

       √
         

    
  √

     
 (     )(     )(     )

(     )(     )

     

  

  √
    

     
  √

     

     
  

  √
 

 
  √

         

    
 ⏞
( )

 √
 

 
 

 ( )     ( )  (   ) : √
         

    

;   √ (   ) (      ) 

1318. In acute        – orthocenter, the following relationship holds: 

(        ) 4
  

  
 

  

  
 

  

  
5  

      

    
 

Proposed by Radu Diaconu-Romania 



 
www.ssmrmh.ro 

22 
 

Solution by Șerban George Florin-Romania 

   (     )  
      

 (        )  ∑   
  

 
 

∑
  

  
 

      (     ) 

       
 

    

     
 

 .∑  /  4∑
  

  
5  

  

 
 

    

      
 

      

     
 

∑   ∑         ∑       .  
 

 
/    (  

 

 
*     

        (   ) . 
  

  
/  

      

     
 

      

     
 

      

    
  (true) 

1319. In      the following relationship holds: 

(        ) (
 

   
 

 

   
 

 

   
*  

    

  
 

Proposed by Radu Diaconu – Romania  

Solution 1 by Șerban George Florin – Romania  

WLOG:                           

 
 

   
 

 

   
 

 

   
. Applying Cebyshev’s inequality 

∑
 

   
 

(  ) . 
 

   /

 
 

   
 

   
 

 

∑
 

   
 ∑

  

   
 

         (     ) 

 (   )
 

 

  
 ∑

 

   
 

  
 
  

 
 

  

  
 

Applying the following inequality:             

 (   ) . 
 

   
/     

  

  
 

    

  
  true. 

Solution 2 by Soumava Chakraborty-Kolkata-India 

 
 

   
  

  

 (   )
 ⏞

         
(  ) 

  (   )
  

 

   
 ⏞
( )

  

  (   )
 

                       

                (   )  (   )  (   ) 
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                         ( )          
 

   
 

  

 
 

(  )( (   ))
 

   

   
 

  

  
 

    ( 
 

   
*     (

  

  
* ⏞

     

  
     ⏞

 

⏟
( )

   

Now,         ⏞
 

   
   

  
 ⏞
 

             ⏞
 

        ⏞
 

⏟
( )

          

Now,    ⏞
         

           =           + 2r(R – 2r)  ⏞
     

          

 ( )  ( )                              (Proved) 

1320. In      the following relationship holds: 

  

  
 

  

  
 

  

  
 

  

 
   

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 

Let                   

    ∑          ∑                    

Now,  
  

  
 

  

 
  

   

   
  .

 

 
/ .

  

   
/   

 

 
 

   (   )(   )(   )

    
 

 
    

   
 

     

∏(   )
 

(∏(   ))(    )          

    ∏(   )
   

 .∑   /  ∏(   )                ∏(   ) 

 ∑     ∑        .∑  /          
( )

    .∑    ∑   / 

Now,    (   )          
( )

     
   (         ) 

Also,               
(  )

     
   (         ) 

Again, as,         and      (   )  (   ) 

 ∑     
        

∑     ∑             
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 ∑             
     

   .∑    ∑   / 

 ∑             
(   )

   .∑    ∑   / 

(i) (ii) (iii)   (1) is true   
  

  
 

  

 
     (Proved) 

1321. In      the following relationship holds: 

  √  

  
 

  √  

  
 

  √  

  
  √

 

 
 

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 

∑
  √  

  
 ∑

  √
  
  

(   )

   √
 (   )

  

 
 

 √  
∑:

  

√ (   )
 (   ); 

 
 

 √  
 (   )  (    √ (   )and analogs) 

 
  

 √  
  √

 

 
   (Proved) 

1322. In         – Nagel’s cevian then the following relationship holds: 

  
        

   
 

  

 
 ∑

    

    
   

 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 

Stewart’s theorem    (   )    (   )     
   (   )(   ) 

  (     )    (    )     
   (    (    )    ) 

  (     )          
   (     )   (            )     

      

    
       (           )              

 

 
 

     
    (   )(   )

  
     

  (   )(   )(   )
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( )
          .

 

   
/ 

Similarly,     
  

( )
          .

 

   
/ and,     

  
( )

          .
 

   
/ 

Now,  
    

    
  

       

      
        

      
     

 

     
(             ) 

 
   ( ) ( ) ( )

 (
 

     
*∑4          .

 

   
/5  

     

     
 ∑(

     

   
* 

 
   

   
 4   

  (   )(   )

   
5  

   

   
   

 (    (   )    )

  
 

 
   

   
   

                 

  
 

   

   
   

    

 
 

 
   

      
  

 
   

   

    
  

 
  

    

    
   (Proved) 

1323. In         incenter,   Nagel’s cevian the following relationship 

holds: 

     

  
 

     

  
 

     

  
 4√  √

 

 
5(  

  

 
* 

Proposed by Bogdan Fuștei – Romania  

Solution by Soumava Chakraborty-Kolkata-India 

Stewart’s theorem    (   )    (   )     
   (   )(   ) 

  (     )    (    )     
   (    (    )    ) 

  (     )          
   (     )   (            )     

      

    
       (           )              

 

 
 

     
    (   )(   )(   )

  (   )
     

   

   
       (

  

 
* (

 

   
* 
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( )
   

   

      

 

. Now, 
     

  
 √

 

 
.

  

 
/ 

 
 

 
4     

 

 
      

 

 
 √

 

 
  5:    

 

   
 
 

; 

 
   √ 

 
√  

     
 

 
   

     
 

 
 

 

 
  

  

 
   ( ) √ 

 
√      

 

 
 

   

 
:
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√ 

 
√    

 

 
(     

 )  
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*

 

 
 

 
  

  

 
√ 

 
√    

 

 
(         

 

 
*  

 

 
  

  
 

 
  

  

 
√ 

 
√  :

     
 

     
 

;  
√ 

 
(    

 

 
*  

√ 

 
   

 
     

  
 √

 

 

  

 
 

√ 

 
   

     

  
 
( )

4√  √
 

 
5  (

 

 
* 

Similarly, 
     

  
 
( )

(√  √
 

 
*  .

 

 
/ and 

     

  
 
( )

(√  √
 

 
*   .

 

 
/ 

(a) (b) (c)   
     

  
 (√  √

 

 
*.

   

 
/  (√  √

 

 
* .

    

 
/ 

 (√  √
 

 
* .  

  

 
/   (Proved) 

1324. In      the following relationship holds: 

 

  
 

 

  
 

 

  
  √ (

 

  
*
 

 

Proposed by George Apostolopoulos-Messolonghi-Greece 
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Solution 1 by Marian Ursărescu-Romania 

We must show: .
 

  
 

 

  
 

 

  
/

 

 
 

 
.

 

 
/

 

   (1) 

From Cauchy’s inequality: .
 

  
 

 

  
 

 

  
/

 

  (
  

  
  

  

  
  

  

  
 *    (2) 

From (1) (2): We must show: 
  

  
  

  

  
  

  

  
  

 

 
.

 

 
/

 

   (3) 

But in any      we have:    √ (   );   
     

 
 

   
   (   ) (4) 

From (3) (4) we must show: 
 

 
.

  

   
 

  

   
 

  

   
/  

 

 
.

 

 
/

 

    (5) 

But 
  

   
 

  

   
 

  

   
 

  (   )

 
    (6) 

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

 
  /  

 

 
.

 

 
/
 

. Let 
 

 
         (Euler) 

We must show: 
 

 
    (   )             

(   )(       )    , true because    . 

Solution 2 by Șerban George Florin-Romania 

              . Applying Chebyshev’s inequality  

  ∑
 

  
   

 ∑ 

   

 ∑
 

  
   

 ∑
 

  
 

  

 
 ∑

 

  
 

We prove that  
 

  
 

 

 
 . 

 

  
   /

 

 4 
 

(   )    
 

 

5

 

 
     

 

(

 ∑
 

   √
 (   )

  )

 

 

 
 

 
(∑

 

   
*

 

 
    

 
∑

 

   
 

 

 
 
    

  
  

 
 

    (    )                , applying Gerretsen’s inequality 

                             

     , true (Euler’s inequality)   
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 ∑
 

  
 

  

 
∑

 

  
 

  

 
 
 

 
 

  

  
  √ (

 

  
*

 

 

 

  
 √ (

 

  
*

 

 
  

   
   

  

   
           

   
    

  
. Applying Mitrinovic’s inequality   

 √  

 
 

    
    

 
 

    

  
     , true, Euler’s inequality. 

Solution 3 by Avishek Mitra-West Bengal-India 

 (∑
 

  
*

 

 
   

.∑  / (∑
 

  
 
* 

    
        

   (∑
 

  
 
*  

   √ (   )

   (∑
 

 (   )
* 

        
 

 
4
   

 
5  

   (    )

   
 

  Given    
 

  
  √ .

 

  
/

 

 . 
 

  
/

 

 
    

    

  Need to show 
   (    )

   
 

    

    
    

   
 

    

 
    

  
 

        
 
 

  
 

  

   
 

 
  

    
 

              
          

 √    (* true) 

 
 

  
 

 

  
 

 

  
  √ .

 

  
/

 

   (Proved) 

1325. If in               are circumradii of 

                incenter then the following relationship holds: 

∑(     )√
  

  
   

 (   )√
  

 
 

Proposed by Bogdan Fuștei – Romania  
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Solution by Soumava Chakraborty-Kolkata-India 
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*  
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        ⏞
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      ( ) ( ) ( )  (       )√
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   √
  

 
 (

     

 
   

 

 
*  ⏞

   ( ) (  ) (   )

  √
  

 
 :

     
 
    

 
    

 
 

     
 
    

 
 

   
 

 
; 

   √
  

 
.

 

  
/      

 

 
 √

  

 
4

  

  
5 √

  (     )

(     )(     )(     )
  

 √
  

  
.

 

  
/ √  (     )  ⏞

   

√
  

  
.

 

  
/√   √ (     )   

 √
  

 
.

 

  
/√          

 ⏞
         

√
 

  
√             (   )√

 

  
 (   )√

  

 
 (      ) 
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1326. In      the following relationship holds: 

  
 

  
  

  
 

  
 
 

  
 

  
 

 
   

 
         

Proposed by Marin Chirciu – Romania  

Solution  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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           (      ) 

1327. In      the following relationship holds: 

  
(     )(     )(     )

       
 

 
(
 

 
*
 

 

Proposed by Marin Chirciu – Romania  

Solution 1 by Soumava Chakraborty-Kolkata-India 

∏(     )

      
 

∏(   )  ∏(        )

      
 

 
     (         )

             
 
(         ) 

  
 

 
         (           )

   
 
( (         )           ) 

           
 

 
(           )

  
 
(            ) 

           
 

 
         (           )

  
 

(            ) 

         (        )
 

 
 (           )(          ) 

      (      )
 
  

 
(
 

 
*

 

 

     (      )  
 

  (           )(          )    

                                        

                             
 

   (  
 

 
* 

 (   ) <
(   )(                          

                                 
       )         

=  
 

  

  true    
     

  
∏(     )

       
 

 
.

 

 
/
 

 

Also, 
∏(     )

       
      

   (Hence proved) 

Solution 2 by Boris Colakovic-Belgrade-Serbie 
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        (   )     √   

        (   )     √   

        (   )     √   

(     )(     )(     )                      

(     )(     )(     )

      
   

(     )(     )(     )

      
 

 

  
4
        

   
5

 

 
  

  
 

 

  
4
            

   
5

 

  

 
 

  
4
          

  
5

 

 
          

  
4
                   

  
5

 

 
 

  
(
    

 
*
 

  

Now, is 
 

  
.

   

 
/

 

 
 

 
.

 

 
/

 

               (    )(     )    

       (Euler) 

1328. In      the following relationship holds: 

 4
  

 

  
  

  
 

  
  

  
 

  
 5              

Proposed by Mokhtar Khassani-Mostaganem-Algerie 

Solution 1 by Marian Ursărescu-Romania 

First, we want to show: 
  

   
  

   
  

             

                     (        )   (1) 

From inequality of weighted means we have: 

   

   
     

   

   
     

  

   
     √(    )    (    )    (    )     

          (2) 

By permutation we have: 

   

   
     

   

   
     

  

   
              (3) 

   

   
     

   

   
     

  

   
              (4) 

From (2) (3) (4) by summing   

                     (        ) 

Now, in our case                 from (1)   
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 (
  

 

  
  

  
 

  
  

  
 

  
 *   (  

    
    

 )  (5) 

But   
    

    
  

 

 
(        )   (6) 

From (5) (6)  

 (
  

 

  
  

  
 

  
  

  
 

  
 *  

 

 
(        )    (7) 

But           (         )  (8) 

From (7) (8)  (
  

 

  
  

  
 

  
  

  
 

  
 *   (         )   we must show: 

                          

                        , inequality which it is true, because it is 

Carlitz inequality. 

Solution 2 by Soumava Chakraborty-Kolkata-India 

 4
  

 

  
  

  
 

  
 
 

  
 

  
 
5  

( )

            

   
         

          
 

         

     
 

      
 

    true (Euler) 

                         
( )

    

(i)  in order to prove (1), it suffices to prove:  
  

 

  
  

( )

   

We shall now prove:  
  

   
(  )

 

 
   

  

(ii)  
  

   
(   )

 

 
 

 

 
        

Now,  
  

    
  

    
         

(   )
 

     
 

    

 ∑   ∑     
(  )

( )

∑       .∑   / 

         and      (   )  (   ) 

 ∑   
( )

        
∑    
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Also,                

 ∑     ∑  (    )  ∑         .∑   /  ∑     
( )

   .∑   / 

(a) (b) (iv) (iii)  (ii) is true. 

Applying (ii) on a triangle with sides 
   

 
 
   

 
 
   

 
 whose medians will of course be 

 

 
 
 

 
 
 

 
, we get,  

.
 

 
  /

 

.
 

 
  /

  
 

 
 .

 

 
/

 

 
 

 
 

  
 

  
  

 

 
    

  
  

 

  
  

 

 
      

 

 
(  )  

   

 
     (2)   (1) is true (Proved) 

1329. In        – orthocenter the following relationship holds: 

                     
  

 
(        )  

Proposed by Marian Ursărescu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 

     |    | and analogs. Now,            |    ||    |  

     |    ||    |       
( )     

 
(           )       

    (                ) 

Similarly,        
(  )

   (                ) and  

       
(   )

   (                ) 

(i) (ii) (iii)  LHS  
( )

   (                  ) 

Now,              (       )(       )   

 ∑(                        )     ∑
  

   
 

 

    
∑     

 
( )

  
   

   
 

     

    
 

Again,         (       )   (              ) 

 
( )
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(a), (b), (1)  LHS  
( )

   .  
         

     
   

  / 

      
         

 
    ∑   

   

 
(        )  

           ∑    .∑   ∑    /  
( )

 
  (        )  

Now,           (   )        

  (         )  *(         )      (  )+ 

  (         )  (         )         

       (         )     (    )  

 
(  )

         
   (           )    (         )     (    )  

   (            )     (    )  

(iv)  LHS of (2)           (         )   

   (             )     (    )  
 

  (        )  

           (      )     (    )  

 
( )

 
  (        )    (             ) 

Now, RHS of (3)    (        )  (        )(             ) 

 
 

          (      )     (    )  

                           
 

  (  
 

 
* 

 (   )*(   )(             )     +  
 

  

  true    
     

   (3)  (2) is true and   (m)  LHS  
  

 
(        )    (Proved) 

1330. In      the following relationship holds: 

.∑    / .∑(     )
 (     )

 /  .∏(     )
 / (∑    (

 

 
** 

Proposed by Mokhtar Khassani-Mostaganem-Algerie 

Solution by Soumava Chakraborty-Kolkata-India 
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.∑    / .∑(     )
 (     )

 /  
( )

.∏(     )
 / (∑    (

 

 
** 

       :
   

 
 

   
 
 

 
   

 
 

   
 
 

;  
    .

   
 /   

 
 

   
 
    

 
    

 
 

 :
 
 

  

;    
 

 
       

 

 
 

       
( )

       

 
 and analogs 

Now, LHS of (1)      (  
       )

     .       

 
   /

 

 
( )

        

 
 

Using (a) and its analogs, RHS of (1) 

 ∏(        
 

 
*∑    

 

 
 

      .
 

  
/
 

(∑    
 

 
*  

(  )
      (∑    

 

 
* 

(i), (ii)   (1)  .
 

  
/

 
      

 
       

 
 

 (∏    
 

 
*∑    

 

 
 ∑    

 

 
 ∑    

 

 
 ∑    

 

 
    

 

 
 

  true                   , where        

 
        

 
        

 
 

1331. A TERESHIN TYPE INEQUALITY BY BOGDAN FUȘTEI 

In      the following relaionship holds: 

   
  

    
      

  
    – Nagel’s cevian,     Gergonne’s cevian 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 

Stewart’s theorem    (   )    (   )     
   (   )(   ) 

  (     )    (    )     
   (    (    )    ) 

  (     )          
   (     )   (            )     

      

    
       (           )              

 

 
 

     
    (   )(   )(   )

  (   )
     

   

   
       (

  

 
* (

 

   
* 
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( )
         

Again, Stewart’s theorem    (   )    (   )     
   (   )(   ) 

  (     )  (     )     
   (    (    )    )     

   (         ) 

    
      

(     )(  )   (     )    (  )      

 
 

     
                       (     )                 

 
 

     
 (   )  (        )                 

 
 

     
 (   )    (  )  (   )(        )    (   )

 
 

     
 (   )       (    )(   ) 

 
 

     
  (   )         (         )
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(   )     

    

 
 

    

 
 

(1) (2)   
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* (
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  (   )(   )(   )

(   )(   )
 

 (   )    (   )       8
     (   )(   )     

 
9 

 (   )    (   )       8
   (   )     (         )

 
9 

 (   )    (   )       4
   

 
5  (   )    (   ) 

 (   )  (     )(     ) 

 (   )  (   )                   
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  (   )(   )(   )

(   )(   )
 

  (   )(   )(   )

 (   )
 

       (        )    (   )   (   )(   ) 

 (   )               .    (    )      (   )/ 

 (   )      
  (   )

  
  (           ) 

 (   )    (   )    (   )            

   
    

             
  

    
      

  
 

     

  
 

        
    (proved) 

1332. In          Nagel’s cevian, the following relationship holds: 

                  :√
  

 
 √ ; ∑√    

   

 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 

√     √
   

   
 

     

 (   )
 √
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*  √

 

  
    

 

 
 

and analogs   √      √
 

  
    

 

 
 

 √
  

 
∑√     : √

  

 
√

 

  
;∑   

 

 
 
( )

√   ∑   
 

 
 

Now, Stewarts theorem    (   )    (   )     
   (   )(   ) 
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1333. In      the following relationship holds: 
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Proposed by George Apostolopoulos-Messolonghi-Greece 

Solution 1 by Marian Ursărescu-Romania 
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, true, because it is Steining inequality. 

Solution 2 by Soumava Chakraborty-Kolkata-India 
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Now, LHS of (i)  
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1334. In      the following relationship holds: 
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Proposed by Mokhtar Khassani-Mostaganem-Algerie 

Solution 1 by Șerban George Florin-Romania 
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Applying Gerretsen’s inequality                
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   (   )    (   )  (   )    (   )(        )    

      because     (Euler) 

                                  true. 

Solution 2 by Marian Ursărescu-Romania 

(another approach). From Cauchy inequality we have: 
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Solution 3 by Soumava Chakraborty-Kolkata-India 
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(proved) 

1335. FUȘTEI’S REFINEMENT FOR EULER’S INEQUALITY 

In         – Nagel’s cevian the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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Also,   perpedincular distance from a vertex to opposite side is least among all line 
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1336. In      the following relationship holds: 
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Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Marian Ursărescu-Romania 
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Gerretsen inequality. From (1) we must show: 
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Now, using Gerretsen’s inequality: 
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From (5) (6), we must show: 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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Now, LHS of (1)  
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1337. In      the following relationship holds: 
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Proposed by Daniel Sitaru – Romania  

Solution 1 by Boris Colakovic-Belgrade-Serbie 
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(   )       (   )           (   )  (     )(     ). 
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Solution 2 by Ravi Prakash-New Delhi-India 
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Equality when triangle is equilateral. Let’s assume                
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Which is true. 

Solution 3 by Soumava Chakraborty-Kolkata-India 
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1338. If in              then the following relationship holds: 
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Proposed by Radu Diaconu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1339. In acute      the following relationship holds: 
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Proposed by Radu Diaconu-Romania 

Solution 1 by Soumava Chakraborty-Kolkata-India 

For the sake of simplicity let us denote  ( ) by    ( ) by   and  ( ) by  . 
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Solution 2 by Șerban George Florin-Romania 
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Applying Mitrinovic’s inequality: 
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1340. If     then in      the following relationship holds: 
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Proposed by D.M. Bătinețu – Giurgiu, Neculai Stanciu – Romania  

Solution 1 by Adrian Popa-Romania 
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Solution 2 by Avishek Mitra-West Bengal-India 
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Solution 3 by Soumava Chakraborty-Kolkata-India 
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( √  )( √  )        (proved) 

1341. If in       ( )    ( )  ( )    ( ) then the following 

relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1342. In      the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1343. In        – incenter,          – circumradii of                

the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution 1 by Soumava Chakraborty-Kolkata-India 
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Using (a), (b), (c): 
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   √
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5 √
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√
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/√   √ (     )  √
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√
 

  
√             (   )√
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  (Proved) 

Solution 2 by Șerban George Florin-Romania 
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√  √   
  



 
www.ssmrmh.ro 

59 
 

 √   √
   

 
 ∑(     )√

  

  
 √   ∑√

   

 
 (   )√

  

 
 

 ∑√
   

 
 

   

 
√

 

 
 4∑√
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  ∑4√
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(   )   

    
  ∑

   

 
 

         

  
 

   
         

   
 

         

  
                          

                   
           

 
 

Applying Mitrinovic’s inequality:   
 √ 

 
    

 √ 

 
    

   

 
 

    
   

 
 

           

 
                    

                , true. 

1344. Let         be the orthic triangle of acute        – orthocenter. 

Prove that: 

∑(
  

    *
 

   

 ∑4
  

    
5

 

   

 
 

 
(

 

√ 
*
 

 (
 

 
*
 

       

Proposed by Radu Diaconu-Romania 

Solution by Șerban George Florin-Romania 
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 ∑(
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 ∑4
  

    
5

 

   

 (
 

√ 
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√ 
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√ 
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, true. 

1345. If in               – internal bisectors,    incenter then the 

following relationship holds: 

:∑  
  

   

; :∑(
  

  
*
 

   

;  
     

     
       

Proposed by Radu Diaconu-Romania 

Solution by Marian Ursărescu-Romania 

 

From Hölder’s inequality   

(  
 )  (  

 )
 

 (  
 )  

(  
    

    
 )

 

       (1) 

But   
    

    
      (Bokov’s inequality)   (2) 

From (1) (2)    
   

   

       (3) 
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. Again Hölder’s inequality   
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From Nesbitt inequality  
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From (4) (5)  .
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     (6) 

From (3) (6) (   
  )   .

  

  
/

 

   
   

      

1346. In        – circumcentre,   – incentre the following relationship 

holds: 

(     )
  (     )

  (     )
          

  

 
 

Proposed by Marin Chirciu-Romania 

Solution 1 by Marian Ursărescu-Romania 

We must show: 

  
    

    
  (              )  

 

 
    (1) 

But             (2) 

   √ (   )   
     

 
   

    
    

   

 (   )   (   )   (   )       (3) 

                              
    

 
   (4) 

From (1) (2) (3) (4) we must show: 

   
    

 
  (      )  

  (    )

 
 

  

 
(    )   

   
 

 
    (5) 

(From Euler     ) 

From Mitrinovic’s inequality    
  

 
   

 

 
        , true because  

       (5) it is true. 

Solution 2 by Soumava Chakraborty-Kolkata-India 
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(      
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Gerretsen         ( )  ⏞
( )

(          )(      )(         )     (    )(      ) 

and RHS of (b)  ⏞
(  )

    (           ) 

(i), (ii)   in order to prove (b), it suffices to prove: 

(          )(      )(         )     (    )(      )   

     (           ) 

                              (        
 

 
*   

 (     )(    (     )           )               ⏞
     

  

  (b)   (a)   proposed inequality is true (Proved) 

1347. In acute      the following relationship holds: 

:∑       

   

;:∑.
 

   
/
 

   

;  
           

                

Proposed by Radu Diaconu-Romania 

Solution by Șerban George Florin-Romania 

                     

                           

∑  

   

      ⏞
         

 

 
.∑  / .∑     /  ⏞

       

 

(  ) 

    
 
(     ) 

    
 

 
(  )  .

     
  /

 

      
 

           

            
 

       

         
 

:∑.
 

   
/

 

   

;  ⏞
      . 

 
   /

 

    
 

[
 (    )

 
]
 

    
 

  

    
      

Because (Euler) 
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       , true. 
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1348. If in       ( )    ( )  ( )    ( ) then the following 

relationship holds: 

(        )(        )           

Proposed by Daniel Sitaru – Romania  

Solution by Adrian Popa – Romania  

       ̂    ̂   ̂    ̂ 
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          (True) 

We must prove two relationships that we’ve used here: 
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1)      

 
       

 
       

 
 

 

 
 

2)    
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So,       

 
        

 
        

 
 

 

 
  

     
 

 
    

  

 
    

  

 
 

 

  
    

 

 
   

  

 
   

  

 
 

√ 

 
 

1349. In      the following relationship holds: 
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Proposed by Radu Diaconu-Romania 

Solution 1 by Șerban George Florin-Romania 
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∑    
 

 
 

 

 
 

 

 
 

 

 
 

 ( )   ( )   ( )     
 

 

̂
    

 

 

̂
    

 

 

̂
 

Applying Chebyshev’s inequality: 
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, we’ve applied Doucet’s inequality  √       
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            true      √       true. 

Solution 2 by Soumava Chakraborty-Kolkata-India 
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Now, WLOG, we may assume: 
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(     ) (Proved) 

Solution 3 by Ravi Prakash-New Delhi-India 
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1350. In      the following relationship holds: 

         
  

   

Proposed by Ionuț Florin Voinea-Romania 

Solution 1 by Adrian Popa-Romania 
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We will have to prove that:    
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  (true) (Euler’s inequality)  

Solution 2 by Soumava Chakraborty-Kolkata-India 
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1351. In        – incenter, the following relationship holds: 

:∑  
 

   

; :∑
  

 ( )
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Proposed by Radu Diaconu – Romania  

Solution 1 by Avishek Mitra-West Bengal-India 
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   [From (i) and (iii)]   

     

 
   (proved) 

Solution 2 by Șerban George Florin-Romania 
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 ( )   ( )   ( )  
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Applying Chebyshev’s inequality 
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Applying Ionescu – Weitzenböck 

           √         √      

  √       
  

√ 
 

 √  

 
  √   

    √  , true (Mitrinovic’s inequality) 

1352. In      the following relationship holds: 

(√  √  √ )
 

  √         

Proposed by Daniel Sitaru – Romania  

Solution 1 by Rahim Shahbazov-Baku-Azerbaijan 

(√  √  √ )
 

  √              (1) 

(√  √  √ )
 

  (√   √   √  ) then: 

√   √   √    √         
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after we make the substitution                   

and    
(   )(   )(   )

 (     )
    

   

     
 

the inequality becomes: 

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

or 

 √             √ (        )     (2) 

            (     )      

we must show that 

 √        √    (3) 

LHS  
          

√(     )      √       √  

Solution 2 by Marian Ursărescu-Romania 

Because (√  √  √ )
 

  (√   √   √  )   we must show: 

√   √   √    √           (1) 

Because in any      we have        √      

√  √  √   exists a triangle        with lengths    √     √     √   

we prove inequality with the help of         

We have Gordon’s inequality:           √    for         we can write: 

                √       (2) 

In our case    √     √     √  and by calculation: 

   
 

 
√         (3) 

From (2) (3)  √   √   √    √  
 

 
√        

√   √   √    √          (1) it is true. 

Solution 3 by proposer 

(√  √ )
 

      √         (√ )
 

  

√  √  √               

                                                      √  √  √   
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    √    
 

 
(√  √  √ )   √  

  

  
  

 
 

 
(√  √  √ )   √  
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(√  √  √ )
  

 
 

 
(√  √  √ )

 
  √          

(√  √  √ )
 

  √         

1353. In acute      the following relationship holds: 

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

Proposed by Jalil Hajimir-Toronto-Canada 

Solution 1 by Daniel Sitaru-Romania 
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Solution 2 by Florentin Vișescu-Romania 
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f-convexe. By Jensen’s inequality: 
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1354. In      the following relationship holds: 

( ( )   ( ))          
 

 
     

 

 
 

  

 
 

Proposed by Emil Popa-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1355. In      the following relationships holds: 
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Proposed by Seyran Ibrahimov-Maasilli-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1356. In       the following relationships holds: 

                  4 (
 

 
*
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Proposed by Marian Ursărescu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1357. If in acute        nine-point center then: 

√   √   √   √
      

 
 

Proposed by Daniel Sitaru-Romania 

Solution by proposer 

  circumcenter,   orthocenter,    median in      
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Equality holds for      . 

1358. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1359. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1360. ADIL ABDULLAYEV’S REFINEMENT FOR IONESCU – WEITZENBOCK’S 

INEQUALITY 

In      the following relationship holds: 

        

 √  
 √4

        

        
5

 
 

   

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution 1 by Ravi Prakash-New Delhi-India 

We have 

         
 

 
(     )  

 

 
(     )  

 

 
(     )           

   (
 

    
 

 

    
 

 

    
* 

As  ( )  
 

    
      , is convex, we get: 
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 ( )   ( )   ( )    (
     

 
*    .
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( )( )

√ 
  √  

Thus,                    √  . Now, we have: 
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    (1) 

Also, 
        

        
   

 6.
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    (2) 

The inequality follows, from (1) and (2). 

Solution 2 by Sanong Huayrerai-Nakon Pathom-Thailand 

In a triangle    , we have: .
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Therefore it is true. 
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Solution 3 by Soumava Chakraborty-Kolkata-India 

Hadwiger – Finsler               √        
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 (2)  (1) is true and          .
   

   
/

 

   √.
   

   
/
  

   (      ) 

1361. In      the following relationship holds: 

√   √   √    √  (        ) 

Proposed by Marin Chirciu – Romania  

Solution 1 by Șerban George Florin-Romania 
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. Applying Petrovnic inequality 

∑
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  true, Mitrinovic’s inequality 

Solution 2 by Marian Ursărescu-Romania 

√   √   √    √   
 

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

                    
(         ) 

   
  

           (         )    (3) 

But           (Cosnita and Turtoiu)   (4) 

From (3) (4) we must show: 

     (         )                   (5) 

From Gerretsen’s inequality:                 

                   (   )   (6) 

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

     (   )      , true, Euler’s inequality. 

Solution 3 by Boris Colakovic-Belgrade-Serbie 
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From well-known inequality                 
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1362. In      the following relationship holds: 
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Proposed by Adil Abdullyev-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1363. In      the following relationship holds: 
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Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1364. In      the following relationship holds: 

  ∑    
 

   

 ∑(     )  
 

   

 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1365. In      the following relationship holds: 

:∑4( ( )    )     
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Proposed by Radu Diaconu-Romania 

Solution by Remus Florin Stanca-Romania 
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     ( )              (   )         

    ( ) is decreasing, let    .
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1366. 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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Again, by Tsintsifas, 
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Solution 2 by Bogdan Fuștei-Romania 
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  (2) 

From (1) and (2) the inequality from enunciation is proved. 

1367. If in         (   ) then: 

       (    )(    )(    ) 

Proposed by Daniel Sitaru – Romania  

Solution 1 by Tran Hong-Dong Thap-Vietnam 
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Solution 2 by Avishek Mitra-West Bengal-India 
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1368. In      the following relationship holds: 

 (√  √  √ )   √
    

       

Proposed by Daniel Sitaru – Romania  

Solution 1 by Șerban George Florin-Romania 
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      |         (Euler), True 

Solution 2 by Adrian Popa-Romania 
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            |            (True)   Euler 

Solution 3 by proposer 
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√  √  √  - and analogs. 

By Mitrinovic’s inequality in the triangle with sides √  √  √   
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1369. In         Gergonne’s cevian the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 
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Solution by Soumava Chakraborty-Kolkata-India 
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1370. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1371. In         Nagel’s cevian,    Gergonne’s cevian the following 

relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1372. In      the following relationship holds: 
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Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution 1 by Daniel Sitaru-Romania 
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Solution 2 by Myagmarsuren Yadamsuren-Darkhan-Mongolia 
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1373. If in            then: 
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Proposed by Radu Diaconu-Romania 

Solution by Marian Ursărescu-Romania 
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From (1) (2) we must show: 
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1374. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution 1 by Rahim Shahbazov-Baku-Azerbaijan 
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We propose the general form: 
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Solution 2 by Soumava Chakraborty-Kolkata-India 
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1375. In      the following relationship holds: 
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Proposed by Daniel Sitaru – Romania  

Solution by Tran Hong-Dong Thap-Vietnam 

We have:    
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It is true because:     
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 (                       )     √       
      . Proved. 

1376. In          Nagel’s cevian, the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution 1 by Marian Ursărescu-Romania 

From Cauchy’s inequality we have: 
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Solution 2 by Soumava Chakraborty-Kolkata-India 

Stewart’s theorem 
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1377. In      the following relationship holds: 
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Proposed by Seyran Ibrahimov-Maasilli-Azerbaijan 

Solution by Daniel Sitaru-Romania 
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1378. If in                  medians,             circumcevians 

of centroid,   ,   - then the following relationship holds: 

∑                
√ 

 
  

   

 

Proposed by George Apostolopoulos-Messolonghi-Greece 

Solution by Daniel Sitaru-Romania 
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1379. Prove that: .
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Proposed by Thanasis Gakopoulos-Larisa-Greece 

Solution by Soumava Chakraborty-Kolkata-India 
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      and      are    on same arc and on the same side of it,  
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  true (Euler)   (2) is true (Proved) 

1380. In      the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1381. In any scalene         Nagel’s cevian the following relationship 

holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1382. In         Nagel’s cevian, the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 



 
www.ssmrmh.ro 

108 
 

Solution by Soumava Chakraborty-Kolkata-India 
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1383. In         Nagel’s cevian the following relationship holds: 

 

  
 

 

  
 

 

  
 

 

   
 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1384. In      the following relationship holds: 

  
 

  
  

  
 

  
  

  
 

  
  

   

    
   

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1385. In      the following relationship holds: 
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Proposed by Seyran Ibrahimov-Maasilli-Azerbajan 
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Solution by Daniel Sitaru-Romania 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1387. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution 1 by Tran Hong-Dong Thap-Vietnam 

First, we will prove: 
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It is true because:8
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Solution 2 by Marian Ursărescu-Romania 

First we prove this: .
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From (1)   we must show: 
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  , true because     and      (Euler) 

Solution 3 by Soumava Chakraborty-Kolkata-India 
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1388. In      the following relationship holds: 
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Proposed by Daniel Sitaru-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1389. In acute        orthocenter,   incenter,   centroid, the 

following relationship holds: 

                        
  

  
(           ) 

Proposed by Daniel Sitaru-Romania 

Solution by Tran Hong-Dong Thap-Vietnam 
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1390. In         Nagel’s cevian the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1391. In         Nagel’s cevian,    Gergonne’s cevian the following 

relationship holds: 

          √  
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 ) 

Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1392. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1393. In      the following relationship holds: 

      

      
 

 

  
 

Proposed by Adil Abdullayev-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1394. In        circumcenter,   incenter the following relationship 

holds: 

(     )
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Proposed by Marin Chirciu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1395. In      the following relationship holds: 
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Proposed by Marin Chirciu-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1396. In      the following relationship holds: 

∑
           

         
   

 
 

 
 

Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1397. If in       ( )       then the following relationship holds: 
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Proposed by Rovsen Pirguliyev-Sumgait-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1398. In      the following relationship holds: 
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Proposed by Rahim Shahbazov-Baku-Azerbaijan 

Solution by Soumava Chakraborty-Kolkata-India 
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1399. In      the following relationship holds: 
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Proposed by Bogdan Fuștei-Romania 

Solution by Soumava Chakraborty-Kolkata-India 
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1400. In      the following relationship holds: 
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From rearanjament inequality we have: 
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From (1)+(2) we must show: 
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From (3)+(4) we must show: 
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