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Summary:

This thesis is an analytical theoritical numerical study of the
restrictive Pade’ approximations and restrictive Taylor’s
approximations which had been published through many
references ([1] and [4]-[32]) which deal with approximations of
functions especially matrix functions which are used for derivation
finite difference methods for treating initial boundary value
problems with high accuracy and with only possible round-off
errors and without truncation errors. This can be done always by

using the computational solution at some points.

This thesis consists of three chapters with Arabic and English

summaries, appendix and a list of references.

Chapter | contains a survey on papers which dealt with

the restrictive Pade’ approximations and restrictive Taylor’s
approximations, they are eighteen papers during the last seven
years, this survey contains the definitions of restrictive
approximations and computing applications to many problems of
initial and boundary value problems of systems of partial
differential equations of parabolic and hyperbolic types, linear and
nonlinear problems also that of variable coefficients and

singularly perturbed problems of one dimension or more. It used



restrictive Pade” approximations and Taylor’s approximations
which applied on physical phenomena such as convection-diffusion
equations, Schrodinger’s equations, KdV-equations, and genera-
lized Burger-Fisher equations, etc.

And in order that we analyze the obtained results we should have
study the stability conditions of the numerical method used in the
solution. This year, it had been proved the high accuracy of the
method with the zero truncation error i.e. the zero coefficients of
all powers of space and time lengths in the differential form of this
error, for some of standard types of parabolic and hyperbolic

problems.

Chapter 11 contains an advanced analytical proof that the

zero truncation error is in the general term of the Cauchy product
of two series of the truncation error for some restrictive
approximations for IBVP for parabolic and hyperbolic equations.
In this chapter, it had been proved that the general term of the
power series of space and time lengths in the differential form of
the truncation error is exactly zero.

It had been presented this result in the 29" international
conference of Statistics and Computer Science and Application,
Cairo 2004, also it had been sent for possible publications for Int.

J. Applied Mathematics.



Chapter 11l contains an analytic proof that the

convergence of the numerical solution to the exact one does not
depend on the number of the used restrictive levels, and
performing that the sufficiency of one restrictive level for solution
Is for the purpose of saving the computations effort and increasing
the efficiency of the method.

Also, it had been sent for possible publications for Int. J.

Applied Mathematics.



