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when the problem involves n variables, the solution consists of n families of curves, each
family consisting of one-parameter families of curves. if we consider the equations as a
one-parameter family, the solution is given by the line joining the intersection points of
the one-parameter families of curves. when the equations are non-linear, a particular

solution of the given set of equations will be obtained from the general solution by
considering the equations as a one-parameter family. by considering the problem as a

one-parameter family of equations, the general solution of the problem can be
determined by considering the problem as the solution of a system of two linear
differential equations. the x, y, and z in these equations, which are called partial
derivatives of the master function f, are derivatives with respect to x, y, and z,

respectively. they are linear combinations of the variables x, y, z, f, and their partial
derivatives with respect to x, y, z, f. if the master function f varies infinitesimally, the

partial derivatives of f vary in the same way, and the derivatives of the functions f, g, and
h are thus all infinitesimal. consequently, the partial differential equations for the

derivatives of f, g, h are all identical. from the equations thus obtained, we may deduce
the relationship between the derivatives of f, g, h, and the actual values of f, g, h; and, by
using the equations for the partial derivatives of f, g, h, it is possible to solve them for f, g,

h. in many cases the solutions may be expressed in closed form, as for example, as a
power series, or in terms of elementary functions. the analysis of these solutions is the

subject of the remainder of this chapter.
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this thesis contains four chapters. the first chapter is an introduction to the theory of differential
equations and to their approximations. we will show that the problem of the approximate solution of

differential equations is equivalent to the problem of the approximate solution of differential-
algebraic equations. this theory, which goes back to newton, has been developed since then. the

classical methods for solving differential equations are discussed. the most important methods are
first and second order taylor approximations, padé approximation and the method of successive

approximations. another important problem is the theory of linear differential equations. the linear
theory is the most important in the theory of differential equations. it is a very old theory and it is
very useful in many applications. we will discuss a generalization of the linear theory to nonlinear
equations. we will show that the theory of nonlinear equations is a generalization of the theory of
linear equations. in this case the nonlinear equations are described by a function f(f) that depends

linearly on its argument. linear elliptic problems for a second order partial differential operator in two
dimensions with a constant coefficient are treated. the analysis is based on a fundamental theorem

of b. r. fitzpatrick and l. scott on the unique solvability of boundary-value problems in a class of
banach algebras. problems that are solvable by the method of fundamental solutions are presented.

an application of the theory to the two-dimensional case of the laplace equation with dirichlet
boundary conditions is given. the theory is illustrated by analyzing the eigenvalue problem for a

particular case of a buckling problem. the well-known buckling problem of a thin rod is reexamined
by using the method of fundamental solutions. the solution to the buckling problem is found.
furthermore, a solution is presented for the double-obstacle problem. for the single-obstacle

problem, the solution is also given, and an application of the theory to the buckling of a thin plate is
shown. moreover, the two-dimensional case of the laplace equation with neumann boundary

conditions is studied. 5ec8ef588b
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