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Introduction 

It is well-known that if wvu ,,  are the sides of a triangle, then wvu ,,  are the sides of a 

triangle. If we take )(),(),( bacwacbvcbau  , where cba ,,  are the sides of a 

triangle, then we obtain that )(,)(,)( bacacbcba   are the sides of a triangle.  

If we denote )(,)(,)( baccacbbcbaa  , cabcabx   and we compute 

area  S  , of triangle with sides cba  ,, , we obtain 

        )2()]()()([2)(216 222222422 bccbaxbcaxabcxcababaS  

    22222222222 2)(2222)2()2( bacabcabxcabbcaabcabbacacacb  

    ])[(222222 22222222222222 accbbacabcababcbcacabaccb  

RrpSRrpSpRrpcbaabc 22216)(4 2  . 
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     In the next we obtain some results related to triangle with sides  cba  ,, .  

Main Results 

    Proposition  1. A refinement of  Ionescu-Weitzenböck inequality. 

In any triangle ABC  is true the inequality: 

S
r

R
cabcab

2
34 . 

     Proof. By  Ionescu-Weitzenböck inequality we have successively that  

 Scba 34222  

S
r

R
ScabcabRrpbacacbcba

Euler

34
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34234)()()(  , q.e.d. 
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     Proposition 2. In any triangle ABC  is true the inequality: 

RrrppRrcbcaab 462))(( 22   

     Proof. By Hadwiger-Finsler  inequality we obtain successively 

  2222 )(34 baScba  

  )(
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1
62))((

2

1
32 2 cbapRrcbcaabaSba  

RrrppRrabpRr 46262 22   , q.e.d. 

     Proposition 3. In any triangle ABC  is true the inequality: 

pRrcbcaab 64))((   

     Proof. This inequality results from  Gordon inequality  Saccbba 34  

pRrcbcaab 64))((  , q.e.d. 

     Proposition 4. In any triangle ABC  is true the inequality: 

  abpRrcbcaab
3

5

3

62
))((  

     Proof. By reverse  Hadwiger-Finsler  inequality we deduce successively 
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    Proposition  5. In any triangle ABC  is true the inequality: 
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4 2864)()()( Rrpbacacbcba   

     Proof. From  Mitrinović inequality, i.e. rp  33   we obtain 
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     Proposition 6. In any triangle ABC  is true the inequality: 
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where  by Césaro inequality, i.e.   Rrpabcba 328)(  we obtain the desired inequality. 

     Proposition 7. In any triangle ABC  is true the inequality: 
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4 263 32864)(54)( RrpRrpbaRrpcba    

     Proof. The first two inequalities from the above yields immediately from  

22 27
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rrRp  , and the last is equivalent to 
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     Proposition 8. In any triangle ABC  is true the inequality: 
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     Proposition 9. In any triangle ABC  is true the inequality: 

If 0,, zyx , such that 1 zyx , then 
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     Proof. Using Ravi substitutions 
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 and by  1 zyx ,  q.e.d. 
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     Proposition 10. In any triangle ABC  is true the inequality: 

If 0,, zyx , such that 1 zyx , then      )1(2718
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     Proof. By Ravi substitutions and 8.  yields      )(27)(8
2

bacbap  

    )2(27)2)(()(8
2

zyxzyxzyzyx  ,  q.e.d. 

     Proposition 11. In any triangle ABC  is true the inequality: 
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     Proposition 12. In any triangle ABC  is true the inequality: 
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     Proposition 13. In any triangle ABC  is true the inequality: 
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     Proposition 14. In any triangle ABC  is true the inequality: 
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     Proposition 15. In any triangle ABC  is true the inequality: 
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     Proof. Yields immediately from CBACBA  coscoscos6coscoscos 222  . 

     Proposition 16. In any triangle ABC  is true the inequality: 
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