Josef Ballmann
Rolf Jeltsch (Eds.)

Nonlinear

Hyperbolic Equations -
Theory, Computation Methods,
and Applications

Proceedings of the Second International Conference
on Nonlinear Hyperbolic Problems, -
Aachen, FRG, March 14 to 18, 1988/ } R

\'"}

Friedr. Vieweg & Sohn  Braunschweig/Wiesbaden




o7 7 o
/'; \f/;”{/’ G2 & Z7; a4
Contents

Page

Arminjon, P., Dervieux, A., Fezoui, L., Steve, H., Stoufflet, B.: Non-oscillatory
schemes for multidimensional Euler calculations with unstructured grids ...1

Billet, G.: Finite-difference schemes with dissipation control joined to a genera-
lization of van Leer flux splitting ..... ...t 11

Binninger, B., Jeschke, M., Henke, H., Hinel, D.: Computation of inviscid vorti-
cal flows in Piston engines ....... ... 21

Bourdel, F., Delorme, Ph., Mazet, P.A.: Convexity in hyperbolic problems. Ap-
plication to a discontinuous Galerkin method for the resolution of the polydi-
mensional Euler equations ........ ... i i i 31

Brio, M.: Admissibility conditions for weak solutions of nonstrictly hyperbolic
251734 T- P 43

Cahouet, J., Coquel, F.: Uniformly second order convergent schemes for hyper-
bolic conservation laws including Leonard’s approach ...........c...oo.s 51

Causon, D.M.: High resolution finite volume schemes and computational aerody-
TLAINICE « it ittt vttt it i e e 63

Christiansen, S.: A stability analysis of a Eulerian method for some surface gra-
Viy Wave Problems .. ... e e 75

Degond, P., Mustieles, F.J., Niclot, B.: A quadrature approximation of the Boltz-
mann collision operator in axisymmetric geometry and its application to par-
ticle methods ..o e i e 85

Dubois, F'., Le Floch, P.; Boundary conditions for nonlinear hyperbolic systems
of comservation laws .. .. i e e e e e e 96

Eliasson, P., Rizzi, A., Andersson, H.I.: Time-marching method to solve steady
incompressible Navier-Stokes equations for laminar and turbulent flow ...105

Engelbrecht, J.: On the finite velocity of wave motion modelled by nonlinear evo-
TUbIOM EQUALIONIS L\ttt ettt e e e 115

Fernandez, G., Larrouturou, B.: Hyperbolic schemes for multi-component Euler
COUALIOTIS vttt e ettt e e 128

Vi



Page

Fogwell, T.W., Brakhagen, F.: Multigrid methods for solution of porous media
multiphase flow equations

Freistithler, H.: A standard model of generic rotational degeneracy ......... 149

Gimse, T.: A numerical method for a system of equations modelling one-dimen-
sional three-phase flow in a porous medium ............. ..ol 159

Glimm, J.: Nonuniqueness of solutions for Riemann problems .............. 169

Goldberg, M., Tadmor, E.: Simple stability criteria for difference approximations
of hyperbolic initial-boundary value problems ...............cocoiiuiia... 179

Greenberg, J.M.: Hyperbolic heat transfer problems with phase transitions . 186

Gustafsson, B.: Unsymmetric hyperbolic systems and almost incompressible
oW o e e e e, 193

Hackbusch, W., Hagemann S.: Frequency decomposition multi-grid methods for
hyperbolic Problems ... ..veuuer ettt e 209

Hanyga, A., Fabrizio, M.: Existence and uniqueness for linear hyperbolic systems
with unbounded coefficients

Harabetian, E.: A numerical method for computing viscous shock layers ....220

Henke, H.H.: Solution of the Euler equations for unsteady, two-dimensional tran-
sonic flow

Holden, H., Holden, L.: On some recent results for an explicit conservation law
of mixed type in one dimension ...........iiiiiiiiiiii i 238

Hsiao, L.: Qualitative behaviour of solutions for Riemann problems of conserva-
tion laws of mixed tyPe i vvvtve i i e e 246

Hunter, J.K.: Strongly nonlinear hyperbolic waves ............... ... 257

Isaacson, E., Marchesin, D., Plohr, B.J.: The structure of the Riemann solution
for non-strictly hyperbolic conservation laws ...........c.oooo i, 269

Klein, R.: Detonation initiation due to shock wave-boundary interactions ...279

VII



Page

Klingenberg, C., Osher, S.: Nonconvex scalar conservation laws in one and two
SPACE QAMEISIOTIS .+ 1ttt it vttt et et ie et ae et aiteeee e i 289

Koren, B.: Upwind schemes for the Navier-Stokes equations................. 300

Kosinski, S.: Normal reflection transmission of shock waves on a plane interface
between two rubber-like media ..... ... L 310

Kosinski, W.: On the concept of weak solutions in the BV-space ........... 320

Kozel, K., Vaviincovi, M., Nhac, N.: Numerical solution of the Euler equations
used for simulation of 2D and 3D steady transonic flows ................. 329

Kroner, D.: Numerical schemes for the Euler equations in two dimensions without
dimensional splitbing . ... ..o it e e 342

Lar’kin, N.A.: Initial-boundary value problems for transonic equations in the un-
bounded domain .....ooi i e e 353

Le Floch, P.: Entropy weak solutions to nonlinear hyperbolic systems in noncon-
SEIVALION 0TI Lo it i e e e e 362

Le Roux, A.Y., De Luca, P.: A velocity-pressure model for elastodynamics . 374

Mandal, J.C., Deshpande, S.M.: Higher order accurate kinetic flux vector split-
ting method for Euler equations .......c.oooi it 384

Marshall, G.: Monte Carlo finite difference methods for the solution of hyperbolic
BQUATIOIIS + .\ttt et e e e ey 393

Mertens, J., Becker, K.: Numerical solution of flow equations. An aircraft desi-
BIEIS VIBW Lttt ittt it it ittt e e 403

Montagné, J.-L., Yee, H.C., Klopfer, G.H., Vinokur, M.: Hypersonic blunt body
computations including real gas effects ... 413

Moretti, G., Dadone, A.: Airfoil calculations in Cartesian grids ............. 423

Morton, K.W., Childs, P.N.: Characteristic Galerkin methods for hyperbolic sy-
SEEINS vt evreveriiiieenene, e e e e IR T PRI 435

Munz, C.D., Schmidt, L.: Numerical simulations of compressible hydrodynamic
instabilities with high resolution schemes ................cciviiiivnin... 456

VIl



Pandolfi, M.: On the "Flux-difference splitting” formulation ................ 466
Peradzynski, Z.: On overdetermined hyperbolic systems .................... 482

Pfitzner, M.: Runge-Kutta split-matrix method for the simulation of real gas hy-
personic flows l

Pham Ngoc Dinh, A., Dang Dinh Ang: On some viscoelastic strongly damped
nonlinear wave equations ..............iiii it e 499

Rostand, P., Stoufflet, B.: TVD schemes to compute compressible viscous flows
on unstructured meshes

Schick, P., Hornung, K.: Nonstationary shock wave generation in droplet vapour
mixtures

Schoffel, St.U.: Nonlinear resonance phenomena for the Euler-equations coupled
with chermical reaction-kinetics ..........covviiiiiiiiiiiii i 530

Sethian, J., Osher, S.: The design of algorithms for hypersurfaces moving with
curvature-dependent SPeed ... ... ..ttt e e e 544

Shapiro, R.A.: Prediction of dispersive errors in numerical solutions of the Euler
=0 Lb - Lo o - 552

Sommerfeld, M.: Numerical prediction of shock wave focusing phenomena in air
with experimental verification ......... ..o 562

Staat, M., Ballmann, J.: Fundamental aspects of numerical methods for the pro-

pagation of multi-dimensional nonlinear waves in solids .................. 574
Strafkraba, I.: On a nonlinear telegraph equation with a free boundary ..... 589
Sweby, P.K.: "TVD” schemes for inhomogenous conservations laws ......... 599

Temple, B.: The L!-Norm distinguishes the strictly hyperbolic from a non-strictly
hyperbolic theory of the initial value problem for systems of conservation
£ PP 608

Ting, T.C.T.: The Riemann problem with umbilic lines for wave propagation in
isotropic elastic SOldS ..\ .. ie it 617



Page

Toro, E.F.: Random-choice based hybrid methods for one and two dimensional
£a5 dYMAMICE L\ttt e e i e 630

Voskresensky, G.P.: Some features of numerical algorithms for supersonic flow
computation around wings of lifting vehicles .................... ol 640

Wada, Y., Kubota, H., Ishiguro, T., Ogawa, S.: Fully implicit high-resolution
scheme for chemically reacting compressible flows ....................... 648

Warming, R.F., Beam, R.M.: Stability of semi-discrete approximations for hyper-
bolic initial-boundary-value problems: Stationary modes ................. 660

Wendroff, B., White, A.B.: Some supraconvergent schemes for hyperbolic equa-
tions on irregular grids ..., i i e 671

Westenberger, H., Ballmann, J.: The homogeneous homentropic compression or
expansion - A test case for analyzing Sod’s operator-splitting ............ 678

Zajaczkowski, W.M.: Global existence of solutions for noncharacteristic mixed
problems to nonlinear symmetric dissipative systems of the first order ... 688

Zittko, M.: Stability of initial - boundary value problems for hyperbolic sy-

B IS L e 698
List of Participants and Authors .........coooii i 708
Support and Sponsorship Acknowledgements .............covvviiieiniiinn... 718



