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Properties of sets of solutions of equations containing 
fractal functions 
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be a formal s-adic representation for some number x ∈ [0; 1], αi = αi (x) ∈ 

{0, 1, . . . , s − 1} = A, i.e., x = 
∞ 

m=1 
s−m

αm. 

If limit lim 
n→∞ 

Ni (x, n) 
n exists, where i ∈ A, Ni (x, n) = # {k : αk (x) = i, k ≤ n}, then its 

value ν
s
 (x) is called a frequency of digit i in s-adic representation of number x. 

Theorem 1. Equation ν
s
(x) = x, i ∈ A, does not have rational solutions in s-adic numeral 

sustem except x = 0.  
∞    ej 

Theorem 2. Number x = 
γ1 

+ 
γ2 

+ . . . + 
γk 

+ 
Σ Σ i · βlj + ilj · (1 − βlj ) 

, where 
 

γ , i, i ∈ A, k ∈ N, i ƒ= i,  

x = 
γ1 

+ . . . + 
γk 

, 

βln = [(sn + l) xn] − [(sn + l − 1) xn] , 
n−1   ej 

x = 
γ1 

+ 
γ2 

+ . . . + 
γk 

+ 
Σ Σ i · βlj + ilj · (1 − βlj) 

,
 

s1 = k, sn = s
sn−1 , en = sn+1 − sn = s

sn − sn, 

is a solution of equation ν
s
(x) = x. 

Theorem 3. For any in nite sequence {εn} of zeros and ones there exist 

γ2(k−1)s+1, γ2(k−1)s+2, . . . , γ2ks−1, k = 1, 2, . . . such that number 

x = ∆
s
 , 
γ1...γ2s−1ε1γ2s+1...γ4s−1ε2...γ2(k−1)s+1...γ2ks−1εk... 

is a solution of equation ν
s
 (x) = x. Hausdor -Besicovitch dimension of the set Ks of solutions 

of equation ν
s
 (x) = x obtained by this algorithm is equal to 

1 
log 2. 
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Theorem 4. Hausdor -Besicovitch dimension of the set Es of all solutions of the set ν
s
 (x) = x 

is not less than 
1 

2s 
logs 2. 
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