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POLYNOMIAL EXPANSIONS OF k-VALUED FUNCTIONS
IN OPERATORS OF DIFFERENTIATION AND NORMALIZATION

V.1. Panteleyev
|

The various representations for k-valued functions (functions of k-valued logic, or k-valued
Boolean functions) are of interest in connection with their use in discrete computational devices
(see [1]).

As it is known, an arbitrary k-valued function is representable as a polynomial in mod k& if
number k is prime. By a polynomial form we shall call the sum in mod k& of a finite number of
terms constructed in certain way.

Recently there were obtained various polynomial representations for the Boolean functions (see
[2]). In the present article we consider a generalization of those results to the case of the k-valued
Boolean functions for a prime number k.

In what follows the notation f(z,...,z,) is understood as a k-valued function f(zy,...,x,)
for a prime k. The used below operations “+”, “” are the addition and multiplication in mod &,
respectively. The operation “—” is defined as the inversion of the operation “+”. The operations
2(® are defined as follows:

2 =k—-1-2+a.

We shall say that a function f(xy,...,z,) is non-degenerate if

S By Ba) #0, Bie{0,1,... k—1},
B1...B

otherwise it is said to be degenerate. For k = 2, a function is non-degenerate if and only if its vector
of values contains an odd number of units. In the general situation, a function f(zi,...,z,) is non-
degenerate if and only if the polynomial which represents this function has the degree equaling
n(k —1).

For an m-ary function f(zi,...,z,) we define by induction the operators of differentiation (d),
normalization (p), and those which are mixed with respect to (p) and (d):

pgjf(:vl,...xj,...,xn)=f(x1,...:vg-ﬁ),...,:vn), 0<p<k-1,

dgjf(xl,...xj,...,:rn) = f(z1,...25,...,2p);
dfjf(xl,...xj,...,:rn):f(:rl,...:):j,...,xn)+f(x1,...xj—ﬁ,...,xn), 1<p<k-1;

R om f (@1, By o @) = BB 0 f(y, o @y 2)), m <, b€ {p,d,t}.
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