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Abstract  The Boolean functions used in symmetric ciphers should have high rth-order nonlinear-
ity to resist against the low-degree approximation cryptanalysis. For an integer »r>1, it is quite
difficult to compute the rth-order nonlinearity of a Boolean function, and the known literatures
mainly utilize the (#—1)th-order nonlinearity of its derivatives to deduce the lower bound on the
rth-order nonlinearity. For an integer n=2(mod4) , this paper investigates the nonlinearities of the
corresponding derivative functions for a class of Bent functions constructed from Niho exponents, and
then determines the lower bound of the second-order nonlinearity for this class of Bent functions.
Compared with two Bent functions and three classes of Boolean functions with the same number of

variables, this class of Bent functions has a tighter lower bound on the second-order nonlinearity.
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lower bound of the r-th order nonlinearity of a function from
the maximum value or the lower bounds of the (— 1) -th
order nonlinearity of its first derivatives. With this method,
the lower bounds for the 2™ order nonlinearity of several
classes of Boolean function with high nonlinearity were con-
sidered in literatures. However, the 2™ order nonlinearity of
Bent functions, which achieve the maximal 1°' order nonlin-
earity, was less studied. This paper investigated the 2" order
nonlinearity of a class of Niho-type Bent function, and the
lower bound for the 2™ order nonlinearity of this class of Bent
functions was showed to be better than the known results.
Moreover, the technique used in this paper allows us deter-
mining the Walsh spectrum, instead of just nonlinearity, of
the derivative functions and helps us obtain better lower
bound. This technique may be valuable for further research to
determine the exact 2™ nonlinearity of some Boolean functions.
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