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AN INEQUALITY IN EUCLIDEAN SPACES 
 
 

by 
Hacene Belbachir 

 
 
Abstract. In this paper, we establish the following inequality: 
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where ••;  is a positive symmetric bilinear form defined over a vectorial space E; and ||·|| the 
associated norm. 
 

Let E be a vectorial space endowed with a positive symmetric bilinear form 
denoted by ••; : One can endow E⊗…⊗E = E n⊗  with a positive symmetric 
bilinear form (associated to ••; )denoted by );( ••  and defined by: 
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Theorem 
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Proof. 

For ® = nn yyxx ⊗−⊗⊗ ...... 11  we obtain: 
<(®;®)> = )......;......( 1111 nnnn yyxxyyxx ⊗−⊗⊗⊗⊗−⊗⊗  

= −⊗⊗⊗⊗ )...;...( 11 nn xxxx )...;...( 11 nn yyxx ⊗⊗⊗⊗  
+⊗⊗⊗⊗− )...;...( 11 nn xxyy )...;...( 11 nn yyyy ⊗⊗⊗⊗  



Hacene Belbachir-An inequality in Euclidean spaces  

 46

=∏
=

n

i
ii xx

1
; ∏

=

−
n

i
ii yx

1
;2 ∏

=

+
n

i
ii yy

1
;  

 
and the result follows from <(®;®)> ≥0: 

 
Remark 1 

 
1. For n =2; x1 = y2 = x and x2 = y1 = y, we have the Cauchy-Schwarz 

inequality, which was established in [1]. 
 
2. For xi = x and yi = y, i=1;…;n, we have: 
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Remark 2 
 
If we consider the inner product of E over  the inequality becomes 
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For the first case of remark 1 

( )xyyxe ;;ℜ  = ( )yxyxe ;;ℜ  = 
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which gives the Cauchy-Schwarz inequality when E is a vectorial space over : 
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