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Abstract. In this paper we give some generalizations of the inequality of Ionescu-

Weitzenböck. 
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1. INTRODUCTION 
 
In [1] we give 23 proofs of the inequality of Ionescu-Weitzenböck, i.e.: 
In all triangle  with usual notations holds: ABC

34222 Scba                                (I-W) 
Here we give 10 generalizations of (I-W) as follows: 

 
 
2. MAIN RESULTS 

 
 
Generalization 1. If , then all triangle , holds the inequality:   ,1m ABC

m

mmm S
cba 










3

4
3222 . 

Proof 1. We have: 
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Proof 2. Since the function , is convex on  by Jensen’s  
inequality we deduce that: 

,: **
  RRf mxxf 2)(  *
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where we use Mitrinović’s inequality, i.e. 33
r

p
, and yields the result. 

 
Proof 3. From J. Radon’s inequality we have: 
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then proceed as in the Proof 2. 
 
Observation 1. If , then by the generalization 1 we obtain the inequality of 

Ionescu-Weitzenböck. 
1m

 
Generalization 2. If , then in all triangle , holds:   ,2m ABC
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inequality of Jensen and we deduce that: 

*
R


























 


3

4
3

3

34
3

3
3)()()(

222
222 S

v
S

v
cba

vcvbvav  

2

3

4
3

m

mmm S
cba 








 . 

Observation 2. If , then by the generalization 2 we obtain the inequality of 
Ionescu-Weitzenböck. 

2m

 
Generalization 3.  If the function  is convex and increasing on , then 

in all triangle ,  holds: 
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Proof. By Jensen’s inequality we have: 
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Where we taking account (I-W) and the fact that  is increasing on we obtain that: w *
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Observation 3. If , then by the generalization 3 we obtain the inequality of 

Ionescu-Weitzenböck. 
xxw )(

 
Generalization 4. If  Rzyxm ,,, şi , then in all triangle , holds: *
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where we apply J. Radon’s inequality and (I-W) and we obtain: 
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Observation 4. If , then by the generalization 4 we obtain the inequality of 

Ionescu-Weitzenböck. 
0m

 
Generalization 5. For any point IntABCM   we denote  the 
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and by the inequality of  J. Radon we deduce that : 
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Observation 5. If , then by the generalization 5 we obtain the inequality of 

Ionescu-Weitzenböck. 
0m

                                                              
Generalization 6. If , then in all triangle  holds: *
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Observation 6. If , then by the generalization 6 we obtain the inequality of 
Ionescu-Weitzenböck. 
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Generalization 7. If , then in any triangle , holds: ,,  Ryx *
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Observation 7. If , then by the generalization 7 we obtain the inequality of 
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As in the generalization 7 we have: 3
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Observation 8. If 0,1  yxm , then by the generalization 8 we obtain the 

inequality of Ionescu-Weitzenböck. 
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eneralization 9. If , then in all triangle , holds: G *,,,   RzyxRzyx ABC
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