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Abstract: The abstract initial value perturbation problem  

𝜀𝜀2𝑢𝑢′′(𝑡𝑡) + 𝐴𝐴𝑢𝑢(𝑡𝑡) = 𝑓𝑓(𝑡𝑡), 0 < 𝑡𝑡 < 𝑇𝑇,  
𝑢𝑢(0) = 𝜑𝜑,𝑢𝑢′(0) = 𝜓𝜓 

for hyperbolic equations is studied. The self adjoint positive definite operator 𝐴𝐴 in a Hilbert 
space 𝐻𝐻 is considered.  An arbitrarily small parameter 𝜀𝜀 ∈ (0,∞) multiplying the highest de-
rivative term is considered. An asymptotic solution to the problem is presented. The uniform 
high-order two-step difference schemes corresponding to this problem are obtained. This 
work covers the general perturbation theory of uniform difference schemes on hyperbolic 
partial differential equations. The theoretical results are verified by the numerical imple-
mentations using Matlab. The error results of the numerical experiments are also presented. 
This is a joint work with Prof. Dr. Allaberen Ashyralyev (BAU). 
 
Biography:  
Ozgur Yildirim was born in Artvin (Türkiye) in 1978. He received his degree in Mathemat-
ics and Doctor of Philosophy degree in Mathematics from Uludag University, Türkiye. His 
research interests include partial differential equations, stability of the solutions of difference 
schemes, numerical analysis. He is currently a professor at Department of Mathematics, 
Yildiz Technical University, Istanbul, Türkiye. 
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