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The one-space dimension, linearized Euler equations provide an excellent mathematical model for the testing of novel

finite difference schemes1 which may then be applied to more complex partial differential equations arising in acoustic

propagation. A major feature of the linearized Euler equations is that their exact general solution is known. Our goal is

to determine a corresponding exact finite difference scheme for the original PDE’s. This is done by using the linear nature

of the equations and the fact that the coefficients are constant. A consequence of these properties is that the “operator

equation” for this problem can be factored. Thus by a proper selection of the partial difference operators the required

exact discretization can be calculated. The basis of these results follow from the transformation of two first-order PDE’s

to a single second-order PDE.
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