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We study the asymptotics of the spectrum for the boundary eigenvalue prob-
lem

−y′′ − λρy = 0, (1)

y(0) = y(1) = 0, (2)

where ρ ∈
◦

W−1
2 [0, 1] is the generalized derivative of fractal (self-similar) piece-

wise function P ∈ L2[0, 1].
The numbers n ∈ N, n > 2, q (|q| > 1), Z+, Z− > 0 can be defined via

parameters of self-similarity of function P .
Our main results are the following:

1. If q > 1, Z+ > 0 and Z+ + Z− = n− 1 then there are numbers µl > 0,
l = 1, 2, . . . , Z+, such that positive eigenvalues {λk}∞k=1 of the problem
(1)–(2) have the asymptotics

λl+kZ+ = µl · qk(1 + o(1)).

2. If q > 1, Z− > 0 and Z+ + Z− = n − 1 then there are numbers
µl > 0, l = 1, 2, . . . , Z−, such that negative eigenvalues {λ−k}∞k=1 of the
problem (1)–(2) have the asymptotics

λ−(l+kZ−) = −µl · qk(1 + o(1)).
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3. If q < −1, Z+ + Z− = n − 1 then there are numbers µl > 0, l =
1, 2, . . . , n− 1, such that that positive eigenvalues {λk}∞k=1 of the prob-
lem (1)–(2) have the asymptotics

λl+k(n−1) = µl · |q|2k(1 + o(1))

and negative eigenvalues {λ−k}∞k=1 of the problem (1)–(2) have the
asymptotics

λ−(l+Z−+k(n−1)) = −µl · |q|2k+1(1 + o(1)).

All these results are new even if function ρ is positive.
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