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Abstract
The abstract nonlocal boundary value problem for the hyperbolic equation

1"

u () +Au(t)=f(@1), 0<t<T,
u(0) = au(1) + ¢, v/ (0) = Bu/(1) + 4

in a Hilbert space H with the self -adjoint positive definite operator A is considered. The third and
fourth order of accuracy difference schemes for the approximate solutions of this problem are presented.
The stability estimates for the solutions of these difference schemes are obtained and numerical results
are presented in order to verify theoretical statements.

References

[1] A. Ashyralyev and P. E. Sobolevskii, Two new approaches for construction of the high order of
accuracy difference schemes for hyperbolic differential equations, Discrete Dynamics Nature and Society,
vol. 2, no. 1, pp. 183-213, 2005.

[2] A. Ashyralyev and P. E. Sobolevskii, A note on the difference schemes for hyperbolic equations,
Abstract and Applied Analysis, vol. 6, no. 2, pp. 63-70, 2001.

[3] A. Ashyralyev and O. Yildirim, On multipoint nonlocal boundary value problems for hyperbolic
differential and difference equations, Taiwanese Journal of Mathematics, vol. 14, no.1, pp. 165-194, 2010.

[4] S. Piskarev and Y. Shaw, On certain operator families related to cosine operator function, Tai-

wanese Journal of Mathematics, vol. 1, no. 4, pp. 3585-3592, 1997.



