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Boolean Functions

@ Let F» be the prime field of characteristic 2.
@ Let [F] be the n-dimensional vector space over F.
@ A Boolean function f on n variables is a function from 7 into F».

@ Aleternatively a Boolean function f on n variables is a function
from F2n into Fo, where Fon is the n-th degree extension of F».

@ Let B, be the set of all Boolean functions on n variables.
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Affine equivalence of Boolean functions

@ The Boolean functions f and g are said to be affine equivalent if

there exist
Ac GL(n, Fg), b, \e Fg, e ey
such that
g(x) =f(AX+b)+ \-Xx+e,
where \ - x is the inner product of A and x. If A = (\q,...,A\y) and
X =(X1,...,Xn) Where \;, x; € Fo foralli =1,..., nthen we use

an inner product defined by A - x = A xy + ... + A\pXp.
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Affine equivalence of Boolean functions

@ A Boolean function on 4 variables.

f:{0,1}* — {0,1}
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A Brief Survey on Affine Equivalence Problem (contd.)
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Weight Distribution of Second Derivatives

@ We demonstrate that a spectrum consisting of weights of second
derivatives of a Boolean function, taken over all distinct 2
dimensional subspaces of its domain, can act as an invariant.

@ We provide an algorithm with O(n22") time complexity to compute
this spectrum.
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Weight Distribution of Second Derivatives

@ The derivative of f € B, with respect to a € F7 is defined as the
function Daf(x) = f(x + a) + f(x), for all x € 3.

@ Let V be a 2 dimensional subspace of F; and {a, b} be any basis
of V. Then the derivative of f € B, with respect to V is defined as

Dyf(x) = DpDaf(x) = f(x + a+ b) + f(x + b) + f(x + a) + f(x)

for all x € 5. Dy f is referred to as second derivative of f at V.

@ Itis to be noted that the value of Dy is independent of the choice
of the basis.
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Weight Distribution of Second Derivatives

() S(f . a, b) - ZXE]FQ Danf(X)
@ S(f) =[S(f:a,b):{a b} € 7J], where 7, is the set of all distinct
bases in ] of cardinality 2.

@ Suppose f, g € B, such that S(f) # S(g) then f is not affine
equivalent to g.
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Rotation Symmetric and Partial Spreads Type Bents

@ We show that all the 6 variable bents can be distinguished by
using this spectrum.

@ We prove that there exist 6 and 8 variable bents that are not affine
equivalent to rotation symmetric bents.

@ We show that using this spectrum it is possible to partially
distinguish bents within the class of PS,, type bents.
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@ Dillon and Dobbertin (2004) have characterized Kasami bent
functions.
@ Suppose f(x) = Tr(Ax¥) for all x € Fan such that
@ nis not divisible by 3.
Q k=229 29 1 withged(n,d)=1,0<d < n.
© ) € F;, does not belong to {x3 : x € Fan}.
Then f is a bent function. Any bent function which can be written
in this form is said to be a Kasami bent function.
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@ It is observed experimentally by Canteaut, Daum, Dobbertin and
Leander (2004, 2006) that some Kasami bents are not affine
equivalent to Maiorana-MacFarland type bents.

@ By considering the second derivative spectrum we prove that no
non-quadratic Kasami bent is affine equivalent to
Maiorana-MacFarland type bent functions.

@ Gangopadhyay S., Sharma D., Sarkar S., Maitra S., On Affine
(Non) Equivalence of Bent Functions, Computing, (Springer),
(accepted)
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