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Abstract: The presented work is split into two parts. The first part is devoted to the
theory of the discontinuous Galerkin finite element (DGFE) method for the space-time
discretization of a nonstationary convection-diffusion initial-boundary value problem
with nonlinear convection and linear diffusion. The DGFE method is applied sep-
arately in space and time using, in general, different space grids on different time
levels and different polynomial degrees p and q in space and time discretization. The
main result is the proof of error estimates in L2(L2)-norm and in DG-norm formed
by the L2(H1)-seminorm and penalty terms. The second part of the thesis deals with
the realization of fluid-structure interaction problem of the compressible viscous flow
with the elastic structure. The time-dependence of the domain occupied by the fluid
is treated by the ALE (Arbitrary Lagrangian-Eulerian) method, when the compress-
ible Navier-Stokes equations are formulated in the ALE formulation. The deformation
of the elastic body, caused by the aeroelastic forces, is described by the dynamical
elasticity equations. Both these systems are coupled by the transmission conditions.
For the space discretization of the flow problem the DGFE method is used. The time-
discretization is realized by the backward difference formula. The structural problem
is discretized by conforming finite element method and the Newmark method. The
fluid-structure interaction is realized via weak or strong coupling algorithms. The de-
veloped technique is tested by numerical experiments and applied to the simulation
of vibrations of vocal folds during phonation onset.
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