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Abstract

A Boolean function with an even number n = 2k of variables is
called bent if it is maximally nonlinear. Bent functions were intro-
duced by Rothaus in 1976. Because of their own sake as interesting
combinatorial objects, but also because of their relations to coding
theory (Reed-Muller codes) and applications in cryptography (design
of stream ciphers), they have attracted a lot of research, specially
in the last ten years. We present here a new construction of bent
functions. Boolean functions of the form f(x) = tr(ajz® + azz®),
a1, a9, € Fan, are considered, where the exponents d; (i = 1,2) are
of Niho type, i.e. the restriction of 2% on Fy is linear. We prove for
di =2"+1landdy =3-25"1~1,dy = 2" +3if kis odd, dz = (2" +5)/3
if k is even, resp., that f is a bent function if oy + a7 =1 and as = 1.

The starting point of our proofs confirming the bent property is
based on a classical theorem of Niho [2] and new methods to handle
Walsh transforms of Niho power functions from [1].
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