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the subject of partial differential equations holds an exciting and special position in mathematics partial differential equations
were not consciously created as a subject but emerged in the 18th century as ordinary differential equations failed to describe
the physical principles being studied the subject was originally developed by the major names of mathematics in particular
leonard euler and joseph louis lagrange who studied waves on strings daniel bernoulli and euler who considered potential theory
with later developments by adrien marie legendre and pierre simon laplace and joseph fourier s famous work on series
expansions for the heat equation many of the greatest advances in modern science have been based on discovering the
underlying partial differential equation for the process in question james clerk maxwell for example put electricity and
magnetism into a unified theory by establishing maxwell s equations for electromagnetic theory which gave solutions for prob
lems in radio wave propagation the diffraction of light and x ray developments schrodinger s equation for quantum mechanical

processes at the atomic level leads to experimentally verifiable results which have changed the face of atomic physics and
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chemistry in the 20th century in fluid mechanics the navier stokes equations form a basis for huge number crunching activities
associated with such widely disparate topics as weather forecasting and the design of supersonic aircraft inevitably the study

of partial differential equations is a large undertaking and falls into several areas of mathematics

topics covered include differential equations of the 1st order the riccati equation and existence theorems 2nd order equations

elliptic integrals and functions nonlinear mechanics nonlinear integral equations more includes 137 problems

function spaces especially those spaces that have become known as sobolev spaces and their natural extensions are now a
central concept in analysis in particular they play a decisive role in the modem theory of partial differential equations pde
potential theory which grew out of the theory of the electrostatic or gravita tional potential the laplace equation the dirichlet
problem etc had a fundamen tal role in the development of functional analysis and the theory of hilbert space later potential
theory was strongly influenced by functional analysis more re cently ideas from potential theory have enriched the theory of
those more general function spaces that appear naturally in the study of nonlinear partial differential equations this book is
motivated by the latter development the connection between potential theory and the theory of hilbert spaces can be traced
back to c f gauss 181 who proved with modem rigor supplied almost a century later by o frostman 158 the existence of
equilibrium potentials by minimizing a quadratic integral the energy this theme is pervasive in the work of such mathematicians
as d hilbert ch j de la vallee poussin m riesz o frostman a beurling and the connection was made particularly clear in the work of h
cartan 97 in the 1940 s in the thesis of j deny 119 and in the subsequent work of jdeny and j |

some vols include supplemental journals of such proceedings of the sessions as during the time they were depending were
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ordered to be kept secret and respecting which the injunction of secrecy was afterwards taken off by the order of the house

the original idea of the organizers of the washington symposium was to span a fairly narrow range of topics on some recent

techniques developed for the investigation of nonlinear partial differential equations and discuss these in a forum of experts it

soon became clear however that the dynamical systems approach interfaced significantly with many important branches of

applied mathematics as a consequence the scope of this resulting proceedings volume is an enlarged one with coverage of a

wider range of research topics
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restrictions might require specific software or tools, which may or
may not be legal depending on the circumstances and local laws.
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