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Abstract: Boolean functions with four-valued and five-valued spectra are of special interest for cryptography applica-
tions. By modifying bent functions in the Maiorana-McFarland class, a construction of Boolean functions on even num-

bers of variables with four-valued and five-valued spectra was presented, and their spectral distributions were deter-

n
mined. The nonlinearity of these functions was proved to be as good as that of semi-bent functions, i.e., 2" "' = 22 (n

was the number of variables), and the algebraic degree could reach any value ranging from 3 to the theoretical upper

bound 2 + 1. Furthermore, a subclass of the construction was studied, which consisted of Boolean functions with five-

valued spectra, the highest algebraic degree % + 1, and without non-zero linear structures.
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