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EXTENSIONS OF HLAWKA’S INEQUALITY FOR FOUR VECTORS

MARIUS MUNTEANU

Abstract. Given four real numbers a1,a2,a3,a4 we find necessary and sufficient conditions for
the inequality
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to be satisfied for all x1,x2,x3 ,x4 in an inner product space, thus providing an extension of
Hlawka’s inequality for four vectors. As a consequence, we show that

∑
1�i�4

‖xi‖− ∑
1�i< j�4

∥
∥xi + x j

∥
∥+ ∑

1�i< j<k�4

∥
∥xi + x j + xk

∥
∥+

∥
∥
∥
∥
∥

4

∑
i=1

xi

∥
∥
∥
∥
∥

� 0

and determine when equality occurs.
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