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FUNDAMENTAL HLAWKA-LIKE INEQUALITIES
FOR THREE AND FOUR VECTORS

MARIUS MUNTEANU

Abstract. We investigate Hlawka-like inequalities for three vectors and determine necessary and
sufficient conditions such that

3
ar il +ax ¥ [t x]| +azlan +xa+ ) >0
i=1 1<i<j<3

is satisfied for all x1,x,,x3 in a Hlawka space. In addition, we show that any such inequal-
ity can be obtained as a linear combination with nonnegative coefficients of three fundamental
inequalities, one of which is Hlawka’s inequality.

In the case of four vectors in an inner product space, we prove that any (valid) inequality
of the form

4
2%

i=1

4
ad il +aa ¥ [P+l +az X v+ +as >0

i=1 I<i<j<4 I<i<j<k<4

can be written as a linear combination with nonnegative coefficients of six fundamental inequal-
ities.
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