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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.  
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where t  is an index of first variable, here 1−−= snt . For all stkNzy +∈, let ),(),( ][)(][)( zxyx s
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tk  spectral functions )(t
iφ  do not depend on the variable stx + . 

This is possible in all algebras, except in the multiplicative algebra and the algebra of logic [1, 2]. Then we can write 
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where )(tf  is a function of st +  variables. In turn, expanding )(tf  by the last 1+s  variables, we obtain 
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Since the coefficients )(t
ia  are functions, we represent them as expansions in systems of orthogonal functions )(t

ijψ  
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where for the sake of definiteness we take 10 =][
tk  and 10 =)(

ijψ . We determine the transformation matrices snDD −=  

and snQQ −=  from the recurrent equations ( 10 −−= snt , ), 
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under the initial conditions Φ=0D , Φ= μ0Q  and ][
)(

ski E
0

0 =Ψ , where ∅  is a square matrix of size ][tk0 , kE  is unity 

matrix of size k , μ  denotes an inversion of matrix, ⊗  denotes Kronecker product of matrices, [ ])( jiφ=Φ  

( 10 0 −= ][,, skji ), [ ])()()( jt
i

t φ=Φ  ( 10 1 −= + ][,, s
tkji ), [ ])()()( lt

ij
t

i ψ=Ψ      ( 10 −= tki , , 10 0 −= ][,, tklj ). 

So, we obtain the analytical constriction that describes many spectral bases. The construction depends on scale or depth of 
transformation s . When 0=s  we have Haar-like or truncated spectral functions [3]. Arbitrary choice of kernel of 
transformation Φ , systems of function )(tΦ  and )(t

iΨ  allow us to get many systems of signals, which have regular and 
homogeneous analytical construction.  
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