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SYNOPSIS

This thesis attempts to provide some single-step

methods for the numerical integration of ordinary and

partial differential equations, ‘The complete discussion
has been carried out in four chapters, The first chapter
gives an exposition of the‘current stage of the one~step
methods available in the research literature for the
numerical solution of differential equations. The second
and third chapters deal with the Gursat problem for the
hyperbolic partial differential equations, The fourth
chapter.deals with the non-explicit Runge-Kutta methods
for the numerical solution of first order differential

equations,

Chapter - 1

Many numerical methods are available for the
approximate solution of ordinmary and partial differential
equations. This chapter gives an exposition of some of
these methods and points out the main draw-backs in them,'
It further suggests some possible improvements to obtain
mefhods beﬁter in some sense for the numerical integration

of differential equations,



Chapter ~ II

This chapter has been divided into two parté.‘ Part-I
deals with the higher order Hermite cubature formulae and
Part~-II deals with the application of these formulae to
the Gursat problem for the hyperbolic partial differential
equationse
Part-It In this part, with the help of a transformation of
the dépendent variable, we have obtained Hermite cubature
formulae of arbitrary order, The section is closed with
a numerical example where the results obtained by this
method have been compared with the exact results, The
approximate solution was found to be in good agreement
with the exact solution,

Part~II: The method described in this section can be used
to find the numerical solution to the (bursat problem in‘
hyperbolic partial differential equations, The method

uses Hermite cubature formulae derived in Part-I to find

the numerical solution with arbitrary order of accuracy.to

the Gursat problem,

Non-linear examples have been computed to show the

comparison with the exact solution,

Chapter ~ III

In this chapter, we have developed a numerical procedure

with constrained error bounds, based on that of Moore, for



finding approximate solution of the (bursat problem in
hyperbolic partial differential equations, This has been

done by imposing certain conditions and constraints, which

reduce the error term considerably,.

Sample examples have been computed to show the

accuracy of the computed results,

Chapter ~ IV

In this chapter, we have modified the transformation
given by Fehlberg and obtained non-explicit Runge~Kutta
formulae upto order (m+7) for the case of first order

differential equation, The stability region has been obtained

for various values of m,
A set of examples have been computed to illustrate
the comparison of the results obtained from the non~explicit

formulae with the exact solutiony
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