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We shall consider the partial differential equations that describe mathematical models of mechanical
and physical phenomena. We often use the second order partial differential equations of hyperbolic type in
the problems of oscillation theory and we apply the parabolic equations in problems of mechanics, where the
characteristics of the various elements of constructions are investigated under the influence of different
temperatures.

Consider the problem of vibrations of the infinite rod [1]

Uy —Uy, +au, +bu, +cu=0, —o<x<oo, 0<y<o; u(x,0)=p(x), u,(x,0)=g(x).

Using the method of the Riemann function, we find
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Applying the Laplace transformatlon to the more general problem for the wave equation [1]

u, =a u L t+c u+f(x 1), —o<x<o,0<t<mw; u(x,0)=p(x), u,(x,0)=g(x),
we receive the solutlon in the analytic form
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The boundary value problem for the heating of the infinite rod [2]
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a—uza—-i(xva—u} O<x<owo, O<t<oo; u(0,t)=p(t), u(x,t)=0, u(x,0)=0.
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by applying the mathematical methods has the following solution of this problem
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u(x,t) = x 9 exp{——}dr.
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