Solutions of Second-Order Partial Differential Equations in Two Independent
Variables using Method of Characteristics

Abstract

In this paper, we have classified second order linear PDEs into three types, hyperbolic,
parabolic and elliptic. Hyperbolic equations have two distinct families of (real)
characteristic curves, parabolic equations have a single family of characteristic curves, and the
elliptic equations have none. All the three types of equations can be reduced to canonical
forms. Hyperbolic equations reduce to a form coinciding with the wave equation in the leading
terms, the parabolic equations reduce to a form modeled by the heat equation, and the
Laplace’s equation models the canonical form of elliptic equations. Thus, the wave, heat
and Laplace’s equations serve as canonical models for all second order constant coefficient
PDEs.
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