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Degrees:
BA in mathematics, summa cum laude, Revelle College, University of California at San Diego, 1977.
PhD in computer science, Stanford University, 1982.
Advisor: Joseph Oliger.

Positions:

Courant Institute of Mathematical Sciences, New York University.
NSF Fellow and Visiting Member, 1982-83.
Postdoctoral advisor: Charles Peskin.

University of California at Los Angeles.
Hedrick Assistant Professor of Mathematics, 1983-85.

University of Washington, Departments of Mathematics and Applied Mathematics (joint).
Assistant Professor, 1985-1987.
Associate Professor, 1987-1990.
Professor, since 1990.
ETH Ziirich, Mathematics Department.
Professor, 1990-91.

Visiting Positions:
Institute for Computer Applications in Science and Engineering (ICASE),
Visiting Scientist, summers, 1983, 1984, 1986.

ETH Ziirich, Forschungsinstitut fiir Mathematik,
Visiting Lecturer, April-July, 1989.

Courant Institute, New York University,
Visiting Member, January-March, 1990.

National Center for Atmospheric Reserach (NCAR), Boulder, Colorado,
Sabbatical visit, 1994-95.

Newton Institute of Mathematical Sciences, Cambridge
Sabbatical visit, 2003.

Awards and Honors:
Presidential Young Investigator Award, 1987.
NASA Space Act Award (for work with H. Yee), 1995.
Boeing Professor of Applied Mathematics, 2001-02.
Invited Lecture, International Congress of Mathematicians, Madrid, 2006.



Recent Invited Lectures

Conference on Conservation Laws honoring Burt Wendroff, Los Alamos, 2000.

Keynote Speaker, Computational Science and Engineering Symposium, University of Illinois, 2000.

International Conference on Fluid Dynamics (ICFD), Oxford, 2001.

Invited Address, AMS Spring Western Section Meeting, Las Vegas, 2001.

Conference on Nonlinear Partial Differential Equations in Continuum Physics honoring Constantine
Dafermos, Heidelberg, 2001.

9th Workshop on Numerical Methods for Free Boundary Problems, College Park, 2002.

Cozeter Lectures, Fields Institute, Toronto, 2002

Plenary Lecture, 9th International Conference on Hyperbolic Problems, Caltech, 2002.

Invited speaker, Third International Symposium on Finite Volumes for Complex Applications,
Porquerolles, France, 2002.

Plenary Lecture, 16th ASCE Engineering Mechanics Conference, Seattle, 2003.

Foundations of Computational Mathematics Conference, Santander, Spain, 2005

Invited Lecture, Harvey Mudd Mathematics Conference, 2005.

Invited speaker, CIMMS/TPAM Workshop on Multiscale Modeling and Computation, Caltech,
November, 2005.

Invited speaker, Numerical Modeling of space plasma flows, Palm Springs, March, 2006.

Short Courses

Von Karman Institute for Fluid Dynamics, Rhode Saint Geneese, Belgium. Series of four lectures in
the Lecture Series on Computational Fluid Dynamics, March 5-9, 1990.

German Mathematical Society (DMV) short course on Theory and Numerics of Hyperbolic
Conservation Laws, with C. Dafermos, Irsee, Germany, August 29 — Sept. 5, 1993.

Saas-Fee Advanced Course on “Computational Methods for Astrophysical Fluid Flow”, with D.
Mihalas and E. Miiller, Swiss Society of Astrophysics and Astronomy, Le Diablerets, Switzerland,
March 3-8, 1997.

Short course on numerical methods for conservation laws, Newton Institute, Cambridge, April 28 —
May 2, 2003.

Meeting Organization

Co-organizer, 1st, 7th, 11th, and 17th Annual Pacific Northwest Numerical Analysis Seminars, 1987,
1993, 1997, 2003.

Co-organizer (with C. Dafermos and D. Kroner), Oberwolfach Conferences on Hyperbolic Systems of
Conservation Laws, Oberwolfach, Germany, 1992, 1996, 2000, 2004.

Co-organizer (with M. Berger), invited minisymposium on Cartesian Grid Methods for PDEs in
Complex Geometry, STAM Annual Meeting, 1997.

Co-organizer (with A. Greenbaum and others), STAM Regional Workshop on Mathematics in Industry,
at the University of Washington, 2000.

Co-organizer (with T. Toro, M. Paulhus, C. Bose), PIMS Industrial Problem Solving Workshop,
University of Washington, 2001.

Scientific Committee, 9th International Conference on Hyperbolic Problems, Caltech, 2002.

Co-organizer (with B. Keyfitz), invited minisymposium on Hyperbolic Conservation Laws, STAM
Annual Meeting, 2002.

Co-organizer (with J. Ballman, P. G. LeFloch, and E. F. Toro), Conference on Shock Waves in Solid
Materials and Multiphase Flows, Newton Institute, Cambridge, 2003.



Co-organizer (with R. Russell and S. Ruuth), Banff International Research Station (BIRS) Workshop
on Computational Techniques for Moving Interfaces, 2003.

Scientific Committee, Chicago Workshop on Adaptive Mesh Refinement, 2003.

Co-organizer (with M. Choptuik, D. Arnold, L. Lehner, E. Tadmor) Banff International Research
Station (BIRS) Workshop on Numerical Relativity, 2005.

Scientific Committee, Eleventh Int’l Conference on Hyperbolic Problems, Lyon, France, 2006

Steering Committee, 2011 ICIAM meeting, Vancouver.

Other Recent Professional Service
Associate Editor, Journal of Computational Physics 1995-98.
Associate Editor, International Series of Numerical Mathematics, Birkhduser Verlag, Basel.
Member of STAM Council, 2002-2004, 2005-2007.
Survey and Review Section Editor, SIAM Review, 2003-2005.
Survey and Review Section Associate Editor, STAM Review, 2005—.

Recent University Service
Director of interdepartmental degree program in Applied and Computational Mathematical Sciences
(ACMS), 1996-2001.
Co-PI on interdepartmental VIGRE grant from NSF, 1999-2004.
Faculty Senate representative, 2003—2005, 2005—2007.
Royalty Research Fund Review Committee, 2003—2005.

Software

CLAWPACK — Conservation LAWs PACKage, available on the Web at the URL
http://www.amath.washington.edu/"claw/

Books

[B1] Numerical Methods for Conservation Laws, “ETH Lectures in Mathematics” Series, Birkh&user
Verlag, Basel, 1990 (214 pp.).

[B2] Computational Methods in Astrophysical Fluid Flow, by R. J. LeVeque, D. Mihalas, E. Dorfi and
E. Miiller, Twenty-seventh Saas-Fee Course, (A. Gautschy and O. Steiner, editors)
Springer-Verlag, 1998.

[B3] Finite Volume Methods for Hyperbolic Problems, Cambridge University Press, 2002 (557 pp.).

[B4] Finite Difference Methods for Ordinary and Partial Differential Equations, STAM, Philadelphia,
2007 (350 pp.).

Journal Publications

[J1] Numerically stable methods for updating regressions, with W.B. Gragg and J.A. Trangenstein. J.
Amer. Stat. Assoc. 74(1979), pp. 161-168.

[J2] On least squares exponential sum approximation with positive coefficients, with J.W. Evans and
W.B. Gragg, Math. Comp. 34(1980), pp. 203-211.

[J3] A test problem for kidney models, with R. Mejia and J.L. Stephenson, Math. Biosci. 50(1980), pp.
129-131.

[J4] Large time-step shock capturing techniques for scalar conservation laws, STAM J. Numer. Anal.
19(1982), pp.1091-1109.

[J5] Numerical methods based on additive splittings for partial differential equations, with J. Oliger,
Math. Comp. 40(1983), pp. 469-497.
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Algorithms for computing the sample variance: analysis and recommendations, with T.F. Chan
and G.H. Golub, Amer. Stat. 37(1983), pp.242-247.

On the uniform boundedness of a family of matrices and applications to one-leg and linear
multistep methods, with G. Dahlquist and Huang Mingyou, Numer. Math. 42(1983), pp. 1-13.

Convergence of a large time step generalization of Godunov’s method for conservation laws, Comm.
Pure Appl. Math. 37(1984), pp. 463-477.

Convergence of Godunov’s method for a class of 2x2 systems of conservation laws, with B. Temple,
Trans. A.M.S. 288(1985), pp.115-123.

On the resolvent condition in the Kreiss Matrix Theorem, with L.N. Trefethen, BIT 24(1984), pp.
584-591.

Solution of a two-dimensional cochlea model using transform techniques, with C.S. Peskin and
P.D. Lax, STAM J. Appl. Math. 45(1985), pp. 450-464.

A large time step generalization of Godunov’s method for systems of conservation laws, SIAM J.
Numer. Anal. 22(1985), pp. 1051-1073.

On the accuracy of stable schemes for 2D scalar conservation laws, with J.B. Goodman, Math.
Comp. 45(1989), pp. 15-21.

A geometric approach to high resolution TVD schemes, with J.B. Goodman, SIAM J. Numer.
Anal. 25(1988), pp. 268-284.

Intermediate boundary conditions for time-split methods applied to hyperbolic partial differential
equations, Math. Comp. 47(1986), pp. 37-54.

On the interaction of nearly equal solitons in the KdV equation, STAM J. Appl. Math. 47(1987),
pp. 254-262.

On the interaction of solitary waves in a modified Boussinesq equation, with P. Clarkson and R.
Saxton, Studies Appl. Math. 75(1986), pp. 95-122.

Second order accuracy of Brenier’s time-discrete method for nonlinear systems of conservation
laws, STAM J. Numer. Anal. 25(1988), pp. 1-7.

Solution of a viscous two-dimensional cochlea model, with C.S. Peskin and P.D. Lax, SIAM J.
Appl. Math. 48(1988), pp. 191-213.

Analysis of the SOR iteration for the 9-point Laplacian, with L.M. Adams and D.M. Young, STAM
J. Numer. Anal. 25(1988), 1156-1180.

High resolution finite volume methods on arbitrary grids via wave propagation, J. Comput. Phys.
78(1988), pp. 36-63.

Fourier Analysis of the SOR iteration, with L.N. Trefethen, IMA J. Num. Anal. 8(1988), pp.
273-279.

A study of numerical methods for hyperbolic conservation laws with stiff source terms, with H.C.
Yee, J. Comput. Phys. 86(1990), 187-210.

Stable boundary conditions for Cartesian grid calculations, with M.J. Berger, Comput. Syst.
Engin. 1(1990), 305-311.

Analysis of a one-dimensional model for the immersed boundary method, with R.P. Beyer, STAM
J. Numer. Anal. 29(1992), pp. 332-364.

The immersed interface method for elliptic equations with discontinuous coefficients and singular
sources, with Z. Li, STAM J. Numer. Anal. 31(1994), 1019-1044.

One-dimensional front tracking based on high resolution wave propagation methods, with
Keh-Ming Shyue, SIAM J. Sci. Comput. 16(1995), 348-377.
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High-resolution conservative algorithms for advection in incompressible flow, SIAM J. Numer.
Anal. 33(1996), 627-665.

Two-dimensional front tracking based on high resolution wave propagation methods, with
Keh-Ming Shyue, J. Comput. Phys. 123(1996), 35-368.

An immersed interface method for Stokes flow, with Z. Li, STAM J. Sci. Comput. 18(1997)
709-735.

Immersed interface methods for wave equations with discontinuous coefficients, with C. Zhang,
Wave Motion 25(1997) 237-263.

Wave propagation algorithms for multi-dimensional hyperbolic systems, J. Comput. Phys.
131(1997), 327-353.

Adaptive mesh refinement using wave-propagation algorithms for hyperbolic systems, with M. J.
Berger, STAM J. Numer. Anal. 35(1998) 2298-2316.

Balancing source terms and flux gradients in high-resolution Godunov methods: The quasi-steady
wave-propagation algorithm, J. Comput. Phys. 146(1998), 346-365.

Crack jump conditions for elliptic problems, with A. Wiegmann and Z. Li, Appl. Math. Letters 12
(1999) pp. 81-88.

High-resolution finite volume methods for acoustics in periodic or random media, with T. Fogarty,
J. Acoust. Soc. Am. 106 (1999), pp. 17-28.

Solving the advection-diffusion equation in irregular geometries, with D. Calhoun. J. Comput.
Phys. 156 (2000), pp. 1-38.

Fractional Step Methods Applied to a Chemotaxis Model, with Rebecca Tyson and L. G. Stern, J.
Math. Biol. 41 (2000), 455-475

A wave propagation method for three dimensional conservation laws, with J.O. Langseth. J.
Comput. Phys. 165 (2000) pp. 126-166.

A modified fractional step method for the accurate approximation of detonation waves, with C.
Helzel and G. Warnecke. STAM J. Sci. Comput. 22 (2000), 1489-1510.

Moving mesh methods for one-dimensional conservation laws using CLAWPACK, with R. Fazio,
Comp. Math. Appl. 45 (2003), 273-298.

Time evolution of cosmic-ray modified plane shocks, with H. Kang, T. W. Jones and K. M. Shyue.
Astrophysical Journal 550 (2001), 737-751.

A class of approximate Riemann solvers and their relation to relaxation schemes, with M. Pelanti,
J. Comput. Phys. 172 (2001), 573-591.

Finite volume methods for nonlinear elasticity in heterogeneous media, Int. J. Numer. Methods in
Fluids. 40 (2002), 93-104.

A wave-propagation method for conservation laws with spatially varying flux functions, with D. S.
Bale, S. Mitran, and J. A. Rossmanith, STAM J. Sci. Comput. 24 (2002), 955-978.

Solitary Waves in Layered Nonlinear Media, with D. H. Yong, SIAM J. Appl. Math. 63 (2003),
1539-1560.

H-box methods for the approximation of one-dimensional conservation laws on irregular grids, with
M. J. Berger and C. Helzel, STAM J. Numer. Anal. 41 (2003), 893-918.

An immersed interface method for incompressible Navier-Stokes equations, with L. Lee, STAM J.
Sci. Comput. 25 (2003), 832-856.

The dynamics of pressureless dust, J. Hyperbolic Differential Equations 1(2004), 315-327.



[J50] A high-resolution rotated grid method for conservation laws with embedded geometries, with C.
Helzel and M. J. Berger, SIAM J. Sci. Comput. 26 (2005), 785-809.

[J51] A wave propagation algorithm for hyperbolic systems on curved manifolds, with J. A. Rossmanith
and D. S. Bale, J. Comput. Phys. 99 (2004), 631-662.

[J52] High-Resolution Finite Volume Methods for Dusty Gas Jets and Plumes, with M. Pelanti, STAM J.
Sci. Comput., 28 (2006) 1335-1360.

[J53] Finite volume methods and adaptive refinement for global tsunami propagation and local
inundation, with D. L. George, Science of Tsunami Hazards 24(2006), pp. 319-328.

[J54] Logically Rectangular Grids and Finite Volume Methods for PDEs in Circular and Spherical
Domains, with D. A. Calhoun and C. Helzel, STAM Review, to appear.

Conference Proceedings

[P1] Extensions and uses of the variable projection algorithm for solving nonlinear least squares
problems, with G.H. Golub, Proc. 1979 Army Num. Anal. and Computers Conf., ARO Report
79-3, 1979, pp. 1-12.

[P2] Updating formulae and a pairwise algorithm for computing sample variances, with T.F. Chan and
G.H. Golub, Compstat 1982, Proc. 5th Symp. held at Toulouse, France (H. Caussinus, et. al.,
eds.), 1982, pp. 30-41.

[P3] Total variation diminishing schemes in one and two space dimensions, with J.B. Goodman,
Lectures in Appl. Math. 22 (1985), pp. 51-62.

[P4] Some preliminary results using a large time step generalization of Godunov’s method, in Numerical
Methods for the Euler Equations of Fluid Dynamics (F. Angrand, et.al., eds.), STAM,
Philadelphia, 1985, pp. 32-47.

[P5] Shock-tracking with the large time step method, Proc. 7th Int’l Conf. Comp. Methods Appl. Sci.
Eng. (R. Glowinski, J.L. Lions, eds.), Versailles, 1985.

[P6] Cartesian grid methods for flow in irregular regions, in Numerical Methods in Fluid Dynamics IIT
(K.W. Morton and M.J. Baines, eds.), Clarendon Press, Oxford, 1988, pp. 375-382.

[P7] An Adaptive Cartesian Mesh Algorithm for the Euler Equations in Arbitrary Geometries, with M.
Berger, Paper ATAA-89-1930, 1989 ATAA Meeting, Buffalo, NY.

[P8] Hyperbolic conservation laws and numerical methods, Von Karman Institute Lecture Series
1990-03.

[P9] Cartesian meshes and adaptive mesh refinement for hyperbolic partial differential equations, with
M. Berger, Proc. 3rd Intl. Conf. Hyperbolic Problems, Uppsala, Sweden, 1990.

[P10] A Rotated Difference Scheme for Cartesian Grids in Complex Geometries, with M. Berger, ATAA
Computational Fluid Dynamics Conference, Hawaii, 1991.

[P11] Grid Alignment Effects and Rotated Methods for Computing Complex Flows in Astrophysics,
with R. Walder, GAMM Conference on Computational Fluid Dynamics, Lausanne, 1991.

[P12] Cartesian grids and rotated difference methods for multi-dimensional flow, Proc. Int’l. Conf. Sci.
Comput., Hangzhou, China, 1991.

[P13] Simplified Multi-dimensional flux limiter methods, Numerical Methods for Fluid Dynamics 4,
M. J. Baines and K. W. Morton, editors, Clarendon Press, Oxford, 1993, pp. 175-190.

[P14] A linear hyperbolic system with stiff source terms, with Wang Jinghua, Proc. 4th Int’l Conf.
Hyperbolic Problems, Taormina, Italy, 1992.

[P15] Finite volume methods for irregular one-dimensional grids, with M. J. Berger and L. G. Stern,
Proc. Mathematics of Computation Anniversary Meeting, Vancouver, 1993.
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CLAWPACK — A software package for solving multi-dimensional conservation laws, Proc. 5th
International Conference on Hyperbolic Problems, Stony Brook, June, 1994, (J. Glimm et. al.,
eds.), World Scientific Press, 1996, pp. 188-197.

Finite Difference Methods for Wave Equations with Discontinuous Coefficients, with Chaoming
Zhang, to appear in ASCE Engineering Mechanics Conference, 1995.

Immersed interface methods for bubble computations, with Z. Li, Proc. Sixth International CFD
Conference, 1995, pp. 688-693.

Three-dimensional Euler computations using CLAWPACK, with J. O. Langseth, Conf. on Numer.
Meth. for Euler and Navier-Stokes Equations, Montreal, 1995.

Wave-Propagation Methods for Conservation Laws with Source Terms, with D. S. Bale, Proc. 7’th
Intl. Conf. on Hyperbolic Problems, (R. Jeltsch, editor), Zurich, 1998.

High-Resolution Finite Volume Methods for Acoustics in a Rapidly-Varying Heterogeneous
Medium, with T. Fogarty, Proc. Fourth Int. Conf. on Wave Propagation, Golden, CO, STAM,
1998.

CLAWPACK and AMRCLAW — Software for High-Resolution Godunov Methods”, Proc. Fourth
Int. Conf. on Wave Propagation, Golden, CO, STAM, 1998.

Cartesian Grid Methods for Fluid Flow in Complex Geometries, with D. Calhoun. To appear in
Proc. IMA Workshop on Computational Modeling in Biological Fluid Dynamics, 1999.

A wave propagation algorithm for the solution of PDEs on the sphere, with J. Rossmanith,
submitted to Proc. 8’th Intl. Conf. on Hyperbolic Problems, 2000.

Wave propagation algorithms for hyperbolic systems on curved manifolds, with D. Bale, to appear
in Proc. 8th Intl. Conf. on Hyperbolic Problems, 2000.

Moving-mesh methods for one-dimensional hyperbolic problems, with R. Fazio, IV Congresso
Nazionale SIMAI, Giardini-Naxos, 1998, pp. 314-317.

Wave-propagation methods and software for complex applications, with S. Mitran, Proc. Third
International Symposium on Finite Volumes for Complex Applications, 2002.

Phase Plane Behavior of Solitary Waves in Nonlinear Layered Media, with D. Yong, Hyperbolic
Problems: Theory, Numerics, Applications, 9’th Intl. Conf. on Hyperbolic Problems (T. Hou
and E. Tadmor, eds.), 2002, pp. 43-51.

An accuracy study of mesh refinement on mapped grids with D. Calhouni. Adaptive Mesh
Refinement — Theory And Applications: Proceedings of the Chicago Workshop on Adaptive
Mesh Refinement Methods (T. Plewa, Ed.), Springer Verlag, Lecture Notes in Computational
Science and Engineering, Vol. 41 (2003) pp. 91-102.

High-resolution finite volume methods for the shallow water equations with bathymetry and dry
states, with D. L. George, Proceedings of Long-Wave Workshop, Catalina, 2004, to appear in
Advanced Numerical Models for Simulationg Tsunami Waves and Runup (P. L-F. Liu, H. Yeh,
C. Synolakis, eds.), Advances in Coastal and Ocean Engineering, Vol 10.

WENOCLAW: A higher order wave propagation method, with D. I. Ketcheson, to appear in
Proceedings of the Eleventh Int’l Conference on Hyperbolic Problems, Lyon, 2006.

High-resolution finite volume methods for extracorporeal shock wave therapy, with K. Fagnan, T.
J. Matula and B. MacConaghy, to appear in Proceedings of the Eleventh Int’l Conference on
Hyperbolic Problems, Lyon, 2006.

High resolution methods and adaptive refinement for tsunami propagation and inundation, with
D. L. George, to appear in Proceedings of the Eleventh Int’] Conference on Hyperbolic Problems,
Lyon, 2006.



[P34] A finite volume grid for solving hyperbolic problems on the sphere, with Donna A. Calhoun and
Christiane Helzel, to appear in Proceedings of the Eleventh Int’l Conference on Hyperbolic
Problems, Lyon, 2006.

Book reviews

[BR1] Adaptive Finite Element Solution Algorithm for the Euler Equations, by R. A. Shapiro, STAM
Review 35(1993), p. 531.

[BR2] Numerical Approximation of Hyperbolic Systems of Conservation Laws, by E. Godlewski and
P.-A. Raviart, STAM Review 40(1998), 160-162.

[BR3] Numerical Methods for Wave Propagation, by E. F. Toro and J. F. Clarke (Eds.), AIAA Journal
(to appear).

[BR4] Fundamentals of Computational Fluid Dynamics, by H. Lomax, T. H. Pulliam, and D. W. Zingg,
SIAM Review, (to appear).

Technical Reports

[TR1] Computations related to G-stability of linear multistep methods, with G. Dahlquist and D.
Andree. Stanford Computer Science Report No. STAN-CS-79-738, 1979.

[TR2] Numerical analysis program library user’s guide, with J.H. Bolstad et. al., SLAC Computing
Services User Note #82, 1979.

[TR3] Linear difference equations and matrix theorems, with G. Dahlquist, Royal Institute of
Technology report, 1980.

[TR4] Time-split methods for partial differential equaions, PhD Thesis, Stanford Computer Science
Report No. STAN-CS-82-904, 1982.

[TR5] Intermediate boundary conditions for LOD, ADI, and approximate factorization methods, ICASE
Report 85-21, NASA Langley Research Center, 1985.

[TR6] Some traffic flow models illustrating interesting hyperbolic behavior, 2001.
ftp://amath.washington.edu/pub/rjl/papers/traffic.ps.gz

[TR7] CLAWPACK Version 4.3 User Guide, 2006,
http://www.amath.washington.edu/"claw/doc.html.



