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Abstract. A problem of generation of bases having regular and homogeneous analytical construction of
spectral functions is considered. Synthesis of analytical construction, where Haar-like and truncated systems
of signals is a particular case, is discussed.

Let us expand the function f depended on variables x[n]=(xo Xiye-y Xpo1) Wwith Ko, Ky, ..., Kk digits

correspondingly in a system of spectral functions @, ® by the last s+1 variables X[S+1] = (Xt , Xpgpre- 1 Xtg5)

[S+1]

f (X[n]) — z ¢I(t)(x[5+1 )Xa(t)(X[t]) ,

where t is an index of first variable, here t =n—s—1.Forall y,ze Ny _let ¢i(t)(X{S] Y)= ¢i(t)(x ,2) (i= k[S 1,

where kt[s] =K¢Kiy---Kipsog» 1.€., the first kt[s] out of k{SH] spectral functions ¢i(t) do not depend on the variable X;,g.

This is possible in all algebras, except in the multiplicative algebra and the algebra of logic [1, 2]. Then we can write
k[s+l_y

f(X[n])— f(t)(X[HS])_,_ Z ¢(t)(x[5+1])xa(t)(x[t])
i= k{]

where ) is a function of t+ s variables. In turn, expanding f ® by the last S+1 variables, we obtain

k[S] n—s—1 k[s‘\"l] 1
f(xiy Z a0 Nxa+ Y Y gOdsxa® (x(1),
t=0 k[S]

Since the coefficients a-(t) are functions, we represent them as expansions in systems of orthogonal functions yll(Jt)

k[s n—s—1 k [3+1] -1 k[t] 1
F (M) Z ¢(x[5 Dxa+ 3 3 oO0d)x Z O () xall |,
t=0 k[S]

where for the sake of definiteness we take kt[o] =1 and '//i(jo) =1. We determine the transformation matrices D = D,_g

and Q = Q,,_g from the recurrent equations (t =0,n—s—1),

D, @ - O Q@ @ - O
g vO ... @ o w® .. @
Di41 =[Ek[t] ®<I)(t)]x : 1 . : > Q1 =] - :1 . : >([Ek[t] ®luq)(t)] >
o : : . : : . : o
(t) (t)
g @ .. ¥ 7 pE

under the initial conditions Dy =@, Q) = 4@ and ‘~I‘i( ) = Ek[s] , where @ is a square matrix of size kit , Ek 1is unity
0

matrix of size k, g denotes an inversion of matrix, ® denotes Kronecker product of matrices, ® = [¢, (j)]
(i,j =0,k 1), ®® =[¢i(‘)(j)] (i,j=0,k{s 1), ¥ = ly/i(jt)(l)J (i=0,k=1, j,1=0,kl-1).
So, we obtain the analytical constriction that describes many spectral bases. The construction depends on scale or depth of
transformation S. When s=0 we have Haar-like or truncated spectral functions [3]. Arbitrary choice of kernel of
transformation ® , systems of function ®® and ‘I-‘i(t) allow us to get many systems of signals, which have regular and
homogeneous analytical construction.
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