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THE HYPERBOLIC HEAT CONDUCTION EQUATION
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The solutions of corresponding 1-D initial-boundary value problem and inverse problem for hyper-
bolic heat conduction equation are obtained numerically, using for approach differential equations
the discretization in space applying the finite difference scheme (FDS) and the difference scheme
with exact spectrum (DSES) [1]. The solution in the time is obtained analytically and numerically
with continuous and discrete Fourier methods.

Using the spectral method are obtained news transcendental equation and algorithms for obtaining
the last eigenvalue and eigenvector of finite difference scheme.

We define the DSES, where the finite difference matrix A is represented in the form form A = PDPT
( P,D is the matrixes of finite difference eigenvectors and eigenvalues correspondently ) and the
elements of diagonal matrix D are replaced with the first eigenvalues from the differential operator.
We consider the following hyperbolic heat conduction problem :
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ILOD 0y (T(0,1) — Ty) = 0, ZZED 4 ay(T(L,t) — T,) = 0, € (0, 1), 1)

T(x,0) = To(x), 270 = Vy(z),z € (0, L),

where k is the heat conductivity, ¢  is the final time, 7 is the relaxation time (7 < 1), 7}, Ty, To(z), (=, t)
are given functions, aq, s are the heat transfer coefficients (for boundary conditions of first kind
=g =0)
For the inverse problem the function Vj(z) is unknown and then we can used the aditional condition
T(x,ty) = T¢(x) , where Ty is given final temperature.

For finite difference approximation with central differences strong numerical oscillations are pre-
sented, when the initial and boundary conditions are discontinuous [2]. The method of DSES is
without oscillations and this is effective for numerical solutions!.
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