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INTROD UCTION 

The Institute for Computer Applications in Science and Engineering (ICASE) is op- 
erated at the Langley Research Center of NASA by the Universities Space Research As- 
sociation (USRA) under a contract with the Center. USRA is a non-profit consortium of 
major U. S. colleges and universities. 

The Institute conducts unclassified basic research in applied mathematics, numerical 
analysis, and computer science in order to extend and improve problem solving capabilities 
in science and engineering, particularly in aeronautics and space. 

ICASE has a small permanent staff. Research is conducted primarily by visiting sci- 
entists from universities and industry who have resident appointments for limited periods 
of time, and by consultants. Members of NASA's research staff also may be resident at  
ICASE for limited periods. 

The major categories of the current ICASE research program are: 

0 Numerical methods, with particular emphasis on the development and analysis of 
basic numerical algorithms; 

0 Control and parameter identification problems, with emphasis on effective numerical 
methods; 

0 Computational problems in engineering and the physical sciences, particularly fluid 
dynamics, acoustics, structural analysis, and chemistry; 

0 Computer systems and software, especially vector and parallel computers, microcom- 

ICASE reports are considered to  be primarily preprints of manuscripts that have been 
submitted to appropriate research journals or which are to appear in conference proceed- 
ings. In the next section, a complete listing of ICASE reports for the calendar years 
1975 through December 1988 are given. The final section contains journal and conference 
proceedings references for older reports. 

puters, and data management. 
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'Presently, ICASE is operated at NASA Langley Research Center, Hampton, VA, 23665 under NASA 
Contract No. NAS1-18605. In the past, support has been provided by NASA Contracts No. NAS1-17070, 
NAS1-17130, NAS1-15810, NASl-16394, NASl-14101, and NAS1-14472. 
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ICASE Reports - 1988 
Brewer, D. W. and J. S. Gibson: Parameter identification and sensitivity analysis for  a 
robotic manipulator arm. ICASE Report No. 88-1, December 22, 1987, 30 pages. Submit- 
ted to Internat. J. Robotics Research. 

Nicol, David M.: Parallel algorithms for mapping pipelined and parallel computations. 
ICASE Report No. 88-2, April 1, 1988, 34 pages. Submitted to IEEE Trans. Comput. 

Tomboulian, Sherryl: Introduction to  a system for implementing neural net connections 
o n  SIMD architectures. ICASE Report No. 88-3, January 11, 1988, 15 pages. Submitted 
to Proc. Natural and Synthetic, 
published by A.I.P. 

1987 Conference on Neural Information Processing. 

Maday, Yvon and Eitan Tadmor: Analysis of the spectral vanishing viscosity method for 
periodic conservation laws. ICASE Report No. 88-4, January 11, 1988, 36 pages. To 
appear in SIAM J. Numer. Anal. 

Fatoohi, Raad A. and Chester E. Grosch: Implementation and analysis o f  a Navier-Stokes 
algorithm o n  parallel computers. ICASE Report No. 88-5, January 11, 1988, 31 pages. 
Proceedings of 1988 International Conference on Parallel Processing, Vol. 111, (D. H. 
Bailey, ed.), Pennsylvania State University Press, 1988, pp. 235-242. 

Tomboulian, Sherryl, Thomas W. Crockett, and David Middleton: A visual programming 
environment for the Navier-Stokes computer. ICASE Report No. 88-6, January 11, 1988, 
18 pages. Proceedings of the 1988 International Conference on Parallel Processing, Vol. 
11, Augmt 1988, pp. 67-71. 

Saylor, Paul E.: Leapfrog variants of iterative method8 for linear algebraic equations. 
ICASE Report No. 88-7, January 13, 1988, 63 pages. To appear in J. Comput. Ap- 
plied Math., Vol. 24, 1988. 

Henshaw, W. D., H. 0. Kreiss, and L. G. Reyna: O n  the smallest scale for  the incompress- 
ible Navier-Stoke8 equations. ICASE Report 88-8, January 20, 1988, 48 pages. Submitted 
to Theoretical and Computational Fluid Dynamics. 

Fennell, Robert E.: An application of eigenspace methods t o  symmetric flutter suppression. 
ICASE Report No. 88-9, January 21, 1988, 21 pages. Proc. AIAA Guidance, Navigation, 
and Control Conference, August 1988. 

Duck, P. W. and P. Hall: O n  the interaction of Tollmien-Schlichting waves in azisymmetric 
supersonic flows. ICASE Report No. 88-10, January 21, 1988, 20 pages. To appear in 
Quart. J. Mech. Appl. Math. 

Quarteroni, Alfio and Giovanni Sacchi-Landriani: Domain decomposition preconditioners 
for  the spectral collocation method. ICASE Report No. 88-11, January 22, 1988, 37 pages. 
Submitted to J. Scientific Computing. 
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Banks, H. T. and K. Ito: A unified framework for approzimation in inverse problems for 
distributed parameter systems. ICASE Report No. 88-12, January 25, 1988, 33 pages. 
Submitted to Control Theory and Advanced Technology. 

Abarbanel, Saul and Ajay Kumar: Compact high order schemes for the Euler equations. 
ICASE Report No. 88-13, February 10, 1988, 16 pages. To appear in J. Sci. Comput., D. 
Gottlieb (ea.). 

Naik, Vijay K. and Merrell L. Patrick: Data trafic reduction schemes for sparse Cholesky 
factorizations. ICASE Report No. 88-14, February 10, 1988, 34 pages. Submitted to Int. 
Supercomputing Conf. 

Gottlieb, David and Richard Hirsh: Parallel pseudospectrd domain decomposition tech- 
niques. ICASE Report No. 88-15, February 17, 1988, 28 pages. Submitted to  SISC. 

Koelbel, Charles, Piyush Mehrotra, and John Van Rosendale: Semi-automatic process 
partitioning for parallel computation. ICASE Report No. 88-16, February 22, 1988, 22 
pages. Parallel Programming. 

Yang, Y. P. and J. S. Gibson: Adaptive control of u munipulator with u flexible link. ICASE 
Report No. 88-17, February 26, 1988, 19 pages. Submitted to Journal of Robotic Systems. 

Speziale, Charles G.: Turbulence modeling in non-inertial frames of reference. ICASE 
Report No. 88-18, March 3, 1988, 51 pages. To appear in Theoretical & Computational 
Fluid Dynamics. 

Gill, Doron and Eitan Tadmor: An O(N*) method for computing the eigensystem of N x N 
symmetric tridiagonal matrices by the divide and conquer approach. ICASE Report No. 
88-19, March 4, 1988, 24 pages. Submitted to SIAM J. Sci. Stat. Comput. 

Zang, Thomas A. and M. Y. Hussaini: Numerical ezperiments on the stability of controlled 
boundary layers. ICASE Report No. 88-20, March 7, 1988, 51 pages. Submitted to J. 
Fluid Mechanics. 

Mehrotra, Piyush: Programming parallel urchitectures: The BLAZE family of languages. 
ICASE Report No. 88-21, March 7, 1988, 20 pages. Submitted to the Proceedings of the 
Third SIAM Conference on Parallel Processing for Scientific Computing. 

Hall, Philip and Sharon 0. MacKerrell: Wave interactions in a three-dimensional attach- 
ment line boundary layer. ICASE Report No. 88-22, March 23, 1988,34 pages. Submitted 
to J. Fluid Mech. 

Banks, H. T. and Fumio Kojima: Boundary shape identification problems in  two-dimensional 
domains related to thermal testing of materiale. ICASE Report No. 88-23, March 30, 1988, 
32 pages. To appear in Quart. Applied Math., 1989. 
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Shu, Chi-Wang and Stanley Osher: Eficient implementation of essentially non-oscillatory 
shock capturing schemes, 11. ICASE Report No. 88-24, April 18, 1988,62 pages. Submitted 
to J. Comput. Phys. 

Murphy, K. A.: Estimation of time- and state-dependent delays and other parameters in 
functional diflerential equations. ICASE Report No. 88-25, April 26, 1988, 51 pages. 
Submitted to SIAM J. Applied Math. 

Banks, H. T., Simeon Reich, and I. G. Rosen: An approm’mation theory for the identifica- 
tion of nonlinear distributed parameter system. ICASE Report No. 88-26, April 26, 1988, 
37 pages. Submitted to SIAM J. Control. 

Speziale, Charles G. and Nessan Mac Giolla Mhuiris: On the prediction of equilibrium 
states in homogeneous turbulence. ICASE Report No. 88-27, April 27, 1988, 44 pages. 
Submitted to J. Fluid Mech. 

Kojima, Fumio: Parameter estimation for boundary value problems by integral equations 
of the second kind. ICASE Report No. 88-28, April 28, 1988, 40 pages. Submitted to 
Control Theory Adv. Tech. 

Nicol, David M.: Parallel discrete-event simulation of FCFS stochastic queueing networke. 
ICASE Report No. 88-29, May 24, 1988, 22 pages. Submitted to SIGPLAN PPEALS 
Symposium. 

Turkel, Eli: Accuracy uersus convergence rates for a three dimensional multistage Euler 
code. ICASE Report No. 88-30, May 4,1988,20 pages. Submitted to  16th ICAS Congress, 
Jerusalem. 

Protzel, Peter W.: Automatically generated acceptance test: A software reliability experi- 
ment. ICASE Report No. 88-31, May 9, 1988, 21 pages. Proc. of the Second Workshop 
on Software Testing, Verification, and Analysis, Banff, Alberta, Canada, July 1988. 

Arnone, A. and R. C. Swanson: A Navier-Stokes solver for cascade flows. ICASE Report 
No. 88-32, July 7, 1988, 27 pages. Submitted to Journal of Engineering for Gas Turbines 
and Power. 

Jackson, T. L. and C. E. Grosch: Spatial stability of a compressibh.! mizing layer. ICASE 
Report No. 88-33, June 7, 1988, 54 pages. Submitted to J. Fluid Me&. 

Speziale, Charles G. and Nessan Mac Giolla Mhuiris: Scaling laws for homogencous tur- 
bulent shear flows in a rotating frame. ICASE Report No. 88-34, June 7, 1988, 25 pages. 
Submitted to the Physics of Fluids. 

Rosen, I. G.: Optimal dbcrete-time LQR problems for parabolic systems with unbounded 
input - approximation and convergence. ICASE Report No. 88-35, June 9, 1988,30 pages. 
Submitted to J. Control-Theory and Advanced Technology. 
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Bernstein, Dennis S. and I. G. Rosen: Finite-dimensional approzimation for optimal fized- 
order compensation of distributed parameter systems. ICASE Report No. 88-36, June 9, 
1988, 23 pages. Submitted to Optimal Control - Application and Methods. 

Cai, Wei, David Gottlieb, and Chi-Wang Shu: Non-oscillatory spectral Fourier methods for 
shock wave calculations. ICASE Report No. 88-37, June 10, 1988, 31 pages. Submitted to 
Math. Comp. 

I 

Banks, H. T., Simeon Reich, and I. G. Rosen: Galerkin approzimation for inverse problems 
for nonautonomous nonlinear distributed systems. ICASE Report No. 88-38, June 10, 
1988, 21 pages. Submitted to Applied Mathematics and Optimization. 

Tal-Ezer, Hillel: High degree interpolation polynomial in Newton form. ICASE Report No. 
88-39, June 13, 1988, 23 pages. Submitted to SIAM J. Sci. Comput. 

Mavriplis, Dimitri J.: Accurate multigrid eolution of the Euler equations on unstructured 
and adaptive meshes. ICASE Report No. 88-40, June 17, 1988, 31 pages. Submitted to 

I AIAA J. 

I Tadmor, Eitan: Semi-discrcte approximations to nonlinear systems of conservation laws; 
Conaistency and L"-stability imply convergence. ICASE Report No. 88-41, July 7, 1988, 
62 pages. Submitted to Math. Comp. 

Duck, Peter W. and Philip Hall: Nonazisymmetric viscous lower branch modes in azisym- 
metric supersonic f i w s .  ICASE Report No. 88-42, July 28, 1988, 22 pages. Submitted to 
J. Fluid Mech. 

Bassom, Andrew P. and Philip Hall: On the generation of mean f i w s  by the interaction of 
Go'rtler vortices and Tollmien-Schlichting waves in curved channel flows. ICASE Report 
No. 88-43, August 1, 1988, 40 pages. Submitted to Studies in Applied Maths. 

I 

Morkavin, Mark V.: Recent insights into instability and transition to turbulence in open- 
flow systems. ICASE Report No. 88-44, August 16, 1988, 83 pages. Submitted to Proc. 

I 

I 1st National Congress on Fluid Dynamics. 

Bennett, J., P. Hall, and F. T. Smith: The strong nonlinear interaction of Tollmien- 
Schlichting waves and Taylor-Go'rtler vortices in curved channel jlow. ICASE Report No. 
88-45, August 18,1988, 34 pages. Submitted to J. Fluid Mech. 

~ 

Hall, P. and F. T. Smith: Nonlinear Tollmien-Schlichting/vortez interaction in boundary 
I layers. ICASE Report No. 88-46, August 19, 1988,36 pages. Submitted to J. Fluid Mech. 

Mavriplis, Dimitri J.: Adaptive mesh generation for viscous jlows using Delaunay triangu- 
lation. ICASE Report No. 88-47, August 19, 1988, 15 pages. Submitted to Proc. of the 

I Second International Conference on Numerical Grid Generation in Computational Fluid 
I Dynamics. 
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Gibson, J. S. and A. Adamian: Approzimation theory for LQG optimal control of flezible 
structures. ICASE Report No. 88-48, August 29, 1988, 120 pages. Submitted to SIAM J. 
Control Optim. 

Rosen, I. G.: Convergence of Gderkin approzimationa for operator Riccati equations - A 
nonlinear evolution equation approach. ICASE Report No. 88-49, August 29, 1988, 29 
pages. Submitted to SIAM J. Numer. Anal. 

Ta’asan, Shlomo: Multigrid method for stability problem. ICASE Report No. 88-50, 
September 7, 1988, 17 pages. To appear in J. Sci. Comput., 1988. 

Nessyahu, Haim and Eitan Tadmor: Non-oscillatory central diflerencing for hyperbolic 
conservation laws. ICASE Report No. 88-51, September 6, 1988, 52 pages. Submitted to 
SIAM J. Comp. Phys. 

Keyes, David E.: Domain decomposition methods for the parallel computation of reacting 
flows. ICASE Report No. 88-52, September 15, 1988, 25 pages. Submitted to Minnesota 
Supercomputer Institute’s Workshop on Practical Iterative Methods for Large-Scale Prob- 
lems. 

Turkel, Eli: Improving the accuracy of central diflerence schemes. ICASE Report No. 
88-53, September 7, 1988, 14 pages. Submitted to the 11th International Conference on 
Numerical Methods and Fluid Dynamics. 

Augenbaum, Jeffrey M.: An adaptive pseudospectral method for discontinuous problems. 
ICASE Report No. 88-54, September 12, 1988, 33 pages. To appear in Applied Numerical 
Mat hematics. 

Gastaldi, Fabio and Alfio Quarteroni: On the coupling of hyperbolic and parabolic systems: 
Analytical and numerical approach. ICASE Report No. 88-55, October 5, 1988, 44 pages. 
Submitted to Applied Numerical Mathematics. 

Decker, Naomi H. and Shlomo Ta’asan: A simplified analysit3 of the multigrid V-cycle as 
a fast elliptic solver. ICASE Report No. 88-56, November 4, 1988, 18 pages. Submitted 
to Math. Comp. 

Nicol, D. M., D. R. Shier, R. K. Kincaid, and D. S. Richards: A multistage linear array 
assignment problem. ICASE Report No. 88-57, November 21, 1988, 33 pages. Submitted 
to Operations Research. 

Nicol, David M. and James C. Townaend: Accurate modeling of parallel scientific compu- 
tations. ICASE Report No. 88-58, November 30, 1988, 13 pages. Submitted to the 1989 
Sigmetrics Conference. 

Maday, Yvon, Cathy Mavriplis, and Anthony Patera: Nonconforming mortar element 
methods: Application to spectral discretizationa. ICASE Report No. 88-59, October 19, 
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I 
1 1988, 28 pages. Submitted to  the Proceedings of the Second International Conference on 
I Domain Decomposition Methods for PDE. 

I 
I Scroggs, Jeffrey S. and Danny C. Sorensen: An asymptotic induced numerical method for 

the convection-difusion-reaction equation. ICASE Report No. 88-60, October 21, 1988, 
33 pages. Submitted to Mathematics for Large Scale Computing, Julio C. Diaz (editor). 

Elliott, S. J. and P. A. Nelson: Multiple point least squares equalisation in a room. ICASE 
Report No. 88-61, October 28, 1988, 24 pages. Submitted to the Proceedings of the 
Institute of Acoustics. 

Scroggs, Jeffrey: A physically motivated domain decomposition for  singularly perturbed 
equations. ICASE Report No. 88-62, November 1, 1988, 15 pages. Submitted to SIAM J. 
Numer. Anal. 

I Rostand, Phillippe: Algebraic turbulence models for the computation of two-dr'mensional 
high speed flows wing unstructured grids. ICASE Report No. 88-63, November 4, 1988, 
43 pages. Submitted to Internat. J. Numer. Methods Fluids. I 

, Jameson, Antony: Aerodynamic design via control theory. ICASE Report No. 88-64, 

I November 21, 1988, 42 pages. Submitted to J. Sci. Comput. 

Andersen, Carl M. and James F. Geer: Investigating a hybrid perturbation-Galerkin tech- 
nique using computer algebra. ICASE Report No. 88-65, November 21, 1988, 26 pages. 
Submitted to the Proc. of Computer Algebraic Integration and the Solution of Differential 
Equations. 

I 

I 

I Smith, F. T.: Nonlinear interaction of near-planar TS waves and longitudinal vortices 
in boundary-layer trunsition. ICASE Report No. 88-66, November 22, 1988, 35 pages. 
Submitted to the Proc. Roy. SOC. 

Kamowitz, David: Some observations on  boundary conditions for numerical conservation 
laws. ICASE Report No. 88-67, November 22, 1988, 13 pages. Submitted to SIAM J. Sci. 

~ Statist. Comput. 

Jackson, T. L. and C. E. Grosch: Eflect of heat release o n  the spatial stability of a supersonic 

to Third International Conference on Numerical Combustion. 
I reacting mizing layer. ICASE Report No. 88-68, November 28, 1988, 12 pages. Submitted 

Bernardi, Christine, Claudio Canuto, Yvon Maday, Brigitte Metivet: Single-grid spectral 
collocation for the Na~kr-Stokecl equations. ICASE Report No. 88-69, November 28, 1988, 
49 pages. Submitted to IMA J. Numer. Anal. 

Rosen, I. G.: O n  Hilbert-Schmidt norm convergence of Galerkin approximation for operator 
! Riccati equations. ICASE Report No. 88-71, November 30, 1988, 18 pages. Submitted 
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to the Proc. of the Fourth International Conference on the Control and Identification of 
Distributed Parameter Systems. 

Cowley, Stephen and Philip Hall: On the imtability of hypersonic pOw past a wedge. 
ICASE Report No. 88-72, December 8, 1988, 44 pages. Submitted to J. Fluid Mech. 

Maday, Yvon and Rafael Munoz: Spectral element multigrid. Part 2: Theoretical justi- 
fication. ICASE Report No. 88-73, December 8, 1988, 30 pages. Submitted to J. Sci. 
Comput. 

ICASE Reports - 1987 
Kamowitz, David: Multigrid applied t o  singular perturbation problems. ICASE Report No. 
87-1, January 7, 1987, 27 pages. Applied Mathematics and Computation, Vol. 25, 1988, 
pp. 145-174. 

Jackson, T. L., A. K. Kapila, and D. S. Stewart: Evolution of a localized thermal ezplosion 
in a reactive gaa. ICASE Report No. 87-2, January 8, 1987, 62 pages. To appear in SIAM 
J. Appl. Math., 1989. 

Spall, R. E., T. B. Gatski, and C. E. Grosch: O n  a criterion for vortez breakdown. ICASE 
Report No. 87-3, January 8, 1987, 23 pages. To appear in Physics of Fluids. 

Lohner, Rainald, Ken Morgan, Jaime Peraire, and Mehdi Vahdati: Finite element Puz- 
corrected tramport (FEM-FCT) for the Euler and Nauier-Stokes equations. ICASE Report 
No. 87-4, January 15, 1987, 25 pages. Internat. J. Numer. Methods Fluids, Vol. 7, 1987, 
pp. 1093-1109. 

Naik, Vijay and Shlomo Ta’asan: Performance studies of the multigrid algorithms imple- 
mented on hypercube multiprocessor systems. ICASE Report No. 87-5, January 16, 1987, 
21 pages. Proc. of the 2nd Hypercube Multiprocessor Conference, 1987, pp. 720-729. 

Roe, P. L.: Error estimates for cell-vertex solutions of the compressib~e Euler equations. 
ICASE Report No. 87-6, January 22, 1987, 42 pages. To appear in AIAA J. 

Nicol, David and Frank H. Willard: Problem size, parallel architecture, and optimal speedup. 
ICASE Report No. 87-7, April 14, 1987, 30 pages. J. Parallel and Distributed Computing, 
Vol. 5, No. 4, August 1988, pp. 404-420. appear. 

Reneke, J. A. and R. E. Fennell: RKH space approximations for the feedback operator in a 
linear hereditary system. ICASE Report No. 87-8, February 3, 1987, 23 pages. Submitted 
to Internat. J. Control. 

Hussaini, M. Y.: Stability, transition, and turbulence. ICASE Report No. 87-9, Febru- 
ary 27, 1987, 20 pages. Submitted to Proceedings of the NASA Conference on Supercom- 
puting in Aerospace. 
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Banks, H. T., R. K. Powers, and I. G. Rosen: Inverse problems in the modeling of vibrations 
of flexible beams. ICASE Report No. 87-10, February 27, 1987, 23 pages. Submitted to 
Proceedings of the Conference on Control Theory for Distributed Parameter Systems and 
Applications, Vorau, Austria, July 7-11, 1986. 

Propst, Georg: Piecewise linear approximation for  hereditary control problems. ICASE 
Report No. 87-11, February 27, 1987, 74 pages. Submitted to SIAM J. Control Optim. 

Keeling, Stephen L.: On Lipschitz continuity of nonlinear diflerential operators. ICASE 
Report No. 87-12, March 17, 1987, 12 pages. To appear in SIAM J. Numer. Anal. 

Keeling, Stephen L.: Galerkin/Runge-Kutta discrctizations for semilinear parabolic equa- 
tions. ICASE Report No. 87-13, March 17, 1987, 31 pages. To appear in SIAM J. Numer. 
Anal. 

Tomboulian, Sherryl: A system for routing arbitrary directed graphs on SIMD architectures. 
ICASE Report No. 87-14, March 18, 1987, 24 pages. Submitted to IEEE Trans. Comput. 

Brezzi, F.: A survey of mixed finite element methods. ICASE Report No. 87-15, March 18, 
1987, 32 pages. Submitted to Proc. Workshop on Finite Element Methods, Theory, and 
Application, Springer-Verlag. 

Hall, Philip and William D. Lakin: The fully nonlinear development of Go'rtler vortices in 
growing boundary layers. ICASE Report No. 87-16, March 19, 1987,35 pages. Proc. Roy. 
SOC. Ser. (A). 

Jackson, T. L. and M. Y. Hussaini: An asymptotic analysis of supersonic reacting mixing 
layers. ICASE Report No. 87-17, March 19, 1987, 16 pages. Combustion Science and 
Technology, 1988, Vol. 57, pp. 129-140. 

Scheurer, B.: Remarks on the stability analysis of reactive flows. ICASE Report No. 87-18, 
March 20, 1987, 21 pages. Submitted to Proc. Conference on Mathematical Modeling in 
Combustion, Lyon, France, April 27-30, 1987. 

Hariharan, S. I. and P. K. Dutt: Acoustic grauity waves: A computational approach. ICASE 
Report No. 87-19, March 24, 1987, 26 pages. Applied Numerical Mathematics., Vol. 57, 
pp. 129-140. 

Erlebacher, G., M. Y. Hussaini, C. G. Speziale, and T. A. Zang: Toward the large-eddy 
simulation of compressibk turbulent flows. ICASE Report No. 87-20, March 30, 1987, 38 
pages. Submitted to J. Fluid Mechanics. 

Keyes, David E. and Mitchell D. Smooke: Analysis of a parallelized nonlinear elliptic 
boundary value problem solver w'th application to reacting flows. ICASE Report No. 
87-21, April 13, 1987, 28 pages. Sixth IMACS International Symposium on Advances 
in Computer Methods for Partial Differential Equations (Vitchnevetsky and Stepleman, 
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eds.), June 1987, and Proc. of the Symposium on Parallel Computations and Their Im- 
pact on Mechanics, American Society of Mechanical Engineers National Meeting, Boston, 
December 13-18, 1987, A. K. Noor (ed.). 

Saltz, Joel: Automated problem scheduling and reduction of synchronization delay eflects. 
ICASE Report No. 87-22, July 14, 1987, 37 pages. To appear in SIAM J. Sci. Comput. 

Gokhale, Maya: Exploiting loop level parrallelism in nonprocedural dataflow programs. 
ICASE Report No. 87-23, April 6, 1987, 19 pages. Proceedings of the International 
Conference on Parallel Processing, 1987. 

Fix, George: Singular finite element methods. ICASE Report No. 87-24, April 8, 1987, 32 
pages. Advances in Finite Element Methods, D. Dwoyer, et al. (eds.), Springer-Verlag. 

Hall, P. and F. T. Smith: The nonlinear interaction of Tollmien-Schlichting waves and 
Taylor-Gtjrtler vortices in curved channel flows. ICASE Report No. 87-25, April 13, 1987, 
38 pages. Proc. Roy. SOC. Ser. (A)., Vol. a217, 1988, pp. 255-0282. 

Daudpota, Q. Isa, Philip Hall, and Thomas A. Zang: On the nonlinear interaction of 
Go"rt1cr vortices and Tollmien-Schlichting waves in curved channel flows at  finite Reynolds 
numbers. ICASE Report No. 87-26, April 21, 1987, 62 pages. Submitted to J. Fluid 
Mech., Vol. 193, 1988, pp. 569595. 

Gibson, J. S. and I. G. Rosen: Approximation of discrete-time LQG compensators for 
distributed systems with boundary input and unbounded measurement. ICASE Report No. 
87-27, April 24, 1987, 30 pages. To appear in Automatica, 1988. 

Mac Giolla Mhuiris, Nessan: Lyapunov exponents for infinite dimensional dynamical sys- 
tems. ICASE Report No. 87-28, April 24, 1987, 16 pages. Proceedings of the IMACS 
Sixth International Conference on Partial Differential Equations. 

Swanson, R. C. and Eli Turkel: Artificial dissipation and central diflerence schemes for the 
Euler and Navier-Stokes equations. ICASE Report No. 87-29, April 29, 1987, 54 pages. 
Proc. of the AIAA 8th Computational Fluid Dynamics Conference, Hawaii, June 1987, 
AIAA Paper 87-1107-CP. 

Abarbanel, Saul, Pravir Dutt, and David Gottlieb: Splitting methods for low Mach number 
Euler and Navier-Stokes equatione. ICASE Report No. 87-30, May 1, 1987, 27 pages. To 
appear in Comput. and Fluids. 

Ito, Kazufumi: Strong convergence and convergence rates of approzimating 801utions for 
algebraic Riccati equations in Hilbert spces. ICASE Report No. 87-31, May 11, 1987, 
20 pages. To appear in Proceedings of the Conference on Control Theory for Distributed 
Parameter Systems, Vorau, Austria, 1987. 
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Ito, Kazufumi and Robert K. Powers: Chandrasekhar equations for infinite dimensional 
systems: Part II. Unbounded input and output case. ICASE Report No. 87-32, May 11, 
1987, 55 pages. SIAM J. Control Optim., Vol. 25, 1987, pp. 596-611. 

Shu, Chi-Wang and Stanley Osher: Eficient implementation of essentially non-oscillatory 
shock capturing schemes. ICASE Report No. 87-33, May 11, 1987, 73 pages. J. Comput. 
Phys., Vol. 77, 1988, p. 434471. 

Fatoohi, Raad A. and Chester E. Grosch: Solving the Cauchy-Riemann equations on par- 
allel computers. ICASE Report No. 87-34, May 26, 1987, 37 pages. 

Macaraeg, M. G., C. L. Streett, and M. Y. Hussaini: An analysis of artificial viscosity 
eflects on reacting flows using a spectral multi-domain technique. ICASE Report No. 87- 
35, May 26, 1987, 16 pages. Submitted to the 5th International Conference on Numerical 
Methods in Laminar and Turbulent Flow. 

Maday, Y. and A. Quarteroni: Error analysis for spectral approzimation of the Korteweg- 
de Vries equation. ICASE Report No. 87-36, June 8, 1987, 26 pages. To appear in m A N  
Numerical Analysis, 1988. 

Naik, Vijay K. and Shlomo Ta’asan: Implementation of multigrid methods for solving 
Navier-Stokes equations on a multiprocessor system. ICASE Report No. 87-37, June 22, 
1987, 33 pages. Proc. of the 6th IMACS Int. Symp. on Computer Methods for PDE’s, 
Lehigh University, Pennsylvania, June 23-26, 1987, pp. 384396. 

Pratt, Terrence W .: The PISCES b parallel programming environment. ICASE Report 
No. 87-38, July 1, 1987, 15 pages. Proc. 1987 Internat. Conf. on Parallel Processing, 
August 17-21, 1987, St. Charles, Illinois, Penn State University Press (publisher), pp. 
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