Current Institutional Reports^�

SIGNUM Newsletter Volume 32, Number 2

April 1997

Argonne National Laboratory

Math and Computer Science Division Argonne National Laboratory 9700 Cass Avenue Argonne, IL 60439 Attn: Dr. Gail Pieper URL: http://www.mcs.anl.gov/Divisional/ publications.html

[1] S. Balay, W. Gropp, L. C. McInnes, and B. Smith.

Petsc 2.0 users manual, Rev. 2.0.16. Technical Report ANL-95/11, Argonne National Laboratory, February 1997.

[2] John M. Herbert. A general formula for Rayleigh- Schrodinger perturbation energy utilizing a power series expansion of the quantum mechanical Hamiltonian. Technical Memorandum ANL/MCS-TM- 222, Argonne National Laboratory, February 1997.

[3] S. Balay, W. D. Gropp, L. C. McInnes, and B. F. Smith. Efficient management of parallelism in object-oriented numerical software libraries. Preprint ANL/MCS-P634-0197, Argonne National Laboratory, January 1997.

[4] J. Abate, C. Bischof, L. Roh, and A. Carle. Algorithms and design for a second-order automatic differentiation module. Preprint ANL/MCS-P636- 0197, Argonne National Laboratory, April 1997.

[5] C. H. Bischof and P.-T. Wu. Time-parallel computation of pseudo-adjoints for a leapfrog scheme. Preprint ANL/MCS-P639-0197, Argonne National Laboratory, 1997.

�Reports can be obtained by writing to the person or address given for the publishing institution. We recommend requesting reports by author, title, and number, since the information listed in this column has been transcribed at least once from the original sources. URLs included in the contact’s address point to reports that are available online. SIGNUM Newsletter Institutional Reports columns and their BibTeX bibliographies are available online at http://www.netlib.org/signum-reports/

[6] W. McCune. Solution of the Robbins problem.

Preprint ANL/MCS-P642-0197, Argonne National Laboratory, January 1997.

[7] E. Y. Bobrovnikova and S. A. Vavasis. Accurate solution of weighted least squares by iterative methods. Preprint ANL/MCS-P644-0297, Argonne National Laboratory, February 1997.

Cambridge

Dept. of Applied Mathematics and Theoretical Physics University of Cambridge Silver Street Cambridge CB3 9EW England 0223 337900 email: Karen@amtp.cam.ac.uk URL: http://www.damtp.cam.ac.uk/ DAMTP/user/na/reports.html

[1] Aurelian Bejancu. The uniform convergence of multivariate natural splines. Technical Report NA1997/07, University of Cambridge, 1997.

[2] Yunkang Liu. Existence, uniqueness and continuous dependence for neutral equations with statedependent delays. Technical Report NA1997/06, University of Cambridge, 1997.

[3] Brian Laird Ayla Kol and Benedict Leimkuhler. A symplectic method for rigid-body molecular simulation. Technical Report NA1997/05, University of Cambridge, 1997.

[4] Yunkang Liu. Numerical solution of implicit neutral functional differential equations. Technical Report NA1997/04, University of Cambridge, 1997.

[5] Arieh Iserles and Syvert P. Nørsett. On the solution of linear differential equations in Lie groups. Technical Report NA1997/03, University of Cambridge, 1997.

[6] Antonella Zanna. Lie-group methods for isospectral flows. Technical Report NA1997/02, University of Cambridge, 1997.

[7] George Goodsell. On finding p-th nearest neighbours of scattered points in two dimensions for small p. Technical Report NA1997/01, University of Cambridge, 1997.

Center for Research on Parallel Computation (CRPC)

Theresa Chatman Center for Research on Parallel Computation Rice University P.O. Box 1892 Houston, Texas 77251-1892 URL: http://softlib.rice.edu/CRPC/softlib/ TRs online.html

[1] M. M. El-Alem. Convergence to a second-order point of a trust-region algorithm with a nonmonotonic penalty parameter for constrained optimization. Technical Report CRPC-TR96654, Center for Research on Parallel Computation, July 1996.

[2] Mahmoud El-Alem. A global convergence theory for a general class of trust-region-based algorithms for constrained optimization without assuming regularity. Technical Report CRPC- TR96655, Center for Research on Parallel Computation, July 1996.

[3] Mahmoud El-Alem. A strong global convergence result for Dennis, El-Alem, and Maciel’s class of trust region algorithms. Technical Report CRPC- TR96656, Center for Research on Parallel Computation, August 1996.

[4] Marielba Rojas. Regularization of large-scale illconditioned least squares problems. Technical Report CRPC-TR96658, Center for Research on Parallel Computation, October 1996.

[5] K. J. Maschhoff and D. C. Sorensen. PARPACK:

An efficient portable large scale eigenvalue package for distributed memory parallel architectures. Technical Report CRPC-TR96659, Center for Research on Parallel Computation, October 1996.

[6] Hector Klie, Marcelo Rame, and Mary F.

Wheeler. Two stage preconditions for inexact Newton methods for systems of non-linear partial differntial equations. Technical Report CRPC- TR96660, Center for Research on Parallel Computation, October 1996.

[7] Hector Klie, Marcelo Rame, and Mary F.

Wheeler. Higher-order Krylov-Newton and fast Krylov-secant methods for systems of non-linear partial differential equations. Technical Report CRPC-TR96661, Center for Research on Parallel Computation, October 1996.

[8] A. Carle and M. Fagan. Preliminary study of analytic sensitivities for CFD codes through automatic differentation. Technical Report CRPC- TR96662, Center for Research on Parallel Computation, October 1996.

[9] M. J. Holst and E. S. Titi. Determining projections and functionals for weak solutions of the Navier-Stokes equation. Technical Report CRPC- TR96664, Center for Research on Parallel Computation, November 1996.

[10] I. Foster, C. Kesselman, and S. Tuecke. The Nexus task-parallel runtime system. Technical Report CRPC-TR96667, Center for Research on Parallel Computation, November 1996.

[11] S. Kryukova, B. Massingill, and B. Sanders. An algorithm for distributed location management in networks of mobile computers. Technical Report CRPC-TR96668, Center for Research on Parallel Computation, November 1996.

[12] M. F. Wheeler, C. N. Dawson, and C. S. Woodward. A two-grid finite difference scheme for nonlinear parabolic equations. Technical Report CRPC-TR96669, Center for Research on Parallel Computation, November 1996.

[13] T. Arbogast, L. C. Cowsar, M. F. Wheeler, and I. Yotov. Mixed finite element methods on nonmatching multiblock grids. Technical Report CRPC-TR96671, Center for Research on Parallel Computation, November 1996.

[14] Robert M. Lewis and Virginia Torczon. Rank ordering and positive bases in pattern search algorithms. Technical Report CRPC-TR96674, Center for Research on Parallel Computation, November 1996.

[15] Keith Cooper, Ken Kennedy, and Nathaniel McIntosh. Compiler techniques for software prefetching on cache-coherent shared-memory multiprocessors. Technical Report CRPC- TR96675-S, Center for Research on Parallel Computation, June 1996.

[16] Christian Bischof, Lucas Roh, and Andrew Mauer. ADIC: An extensible automatic differentiation tool for ANSI-C. Technical Report CRPC- TR97676-S, Center for Research on Parallel Computation, January 1997.

CERFACS

Centre Euròpe en de Recherche et de Formation Avancee en Calcul Scientifique 42, Avenue Gustave-Coriolis 31057 Toulouse Cedex, France Attn. Librarian: 010 33 61193131 email: library@cerfacs.fr URL: http://www.cerfacs.fr/algor/ algo reports.html

[1] Luiz M. Carvalho and Luc Giraud. Additive Schwarz for the Schur complement method. Technical Report TR PA 96 51, CERFACS, 1996.

[2] L. H. Bezerra and F. S. V. Bazan. Eigenvalue locations of generalized companion predictor matrices. Technical Report TR PA 97 01, CERFACS, 1997.

[3] M. Benzi, H. Choi, and D. B. Szyld. Threshold ordering for preconditioning nonsymmetric problems. Technical Report TR PA 97 02, CERFACS, 1997.

Computational Mathematics Laboratory (CML)

Rice University P. O. Box 1892 Houston, TX 77251 email: compmath@rice.edu URL: http://cml.rice.edu/tech.html

[1] J. Tian, R. O. Wells Jr., J. E. Odegard, and C. S.

Burrus. Coifman wavelet systems: Approximation, smoothness, and computational algorithms. Technical Report CML TR97-01, Rice University Computational Mathematics Laboratory, 1997.

Cornell University

Cornell University Advanced Computing Research Institute Cornell Theory Center 725 Frank H.T. Rhodes Hall Ithaca, New York 14853-3801 email: croft@cs.cornell.edu URL: http://www.cs.cornell.edu/Info/ Projects/ACRI/tech-reports.html

[1] Elena Y. Bobrovnikova and Steve A. Vavasis. Accurate solution of weighted least squares by iterative methods. Technical Report CTC96TR268, Cornell University Advanced Computing Research Institute, February 1997.

Eidgenössiche Technische Hochschule

Seminar für Angewandte Mathematik ETH-Zentrum CH-8092 Zürich URL: ftp://ftp.sam.math.ethz.ch/pub/ sam-reports/

[1] D. Schoetzau and C. Schwab. Mixed hp-FEM on anisotropic meshes. Technical Report 97-02, Eidgenössiche Technische Hochschule, 1997.

[2] J.M. Melenk and C. Schwab. hp FEM for reactiondiffusion equations. I: Robust exponential convergence. Technical Report 97-03, Eidgenössiche Technische Hochschule, 1997.

[3] J.M. Melenk and C. Schwab. hp FEM for reaction-diffusion equations. II: Regularity theory. Technical Report 97-04, Eidgenössiche Technische Hochschule, 1997.

[4] J. M. Melenk and C. Schwab. An hp finite element method for convection-diffusion problems. Technical Report 97-05, Eidgenössiche Technische Hochschule, 1997.

University of Florida

University of Florida

Dept. of Computer and Information Science and Engineering P.O. Box 116120 Gainesville, FL 32611-6120 URL: http://www.cise.ufl.edu/research/techreports

[1] T. A. Davis and W. W. Hager. Modifying a sparse Cholesky factorization. Technical Report TR-97- 003, University of Florida, April 1997.

Institute for Computer Applications in Science and Engineering (ICASE)

NASA Langley Research Center Hampton, VA 23665 Attn: Ms. Barbara Kraft URL: http://www.icase.edu/docs/library/ reports/rdp/

[1] Robert V. Wilson and Ayodeji O. Demuren. Numerical simulation of turbulent jets with rectangular cross-section. Technical Report NASA CR-201642 ICASE Report No. 97-1, Institute for Computer Applications in Science and Engineering, January 1997.

[2] Arun K. Somani. Reliability modeling of structured systems: Exploring symmetry in statespace generation. Technical Report NASA CR- 201643 ICASE Report No. 97-2, Institute for Computer Applications in Science and Engineering, January 1997.

[3] Arun K. Somani and Kishor S. Trivedi. Boolean algebraic methods for phased-mission system analysis. Technical Report NASA CR-201644 ICASE Report No. 97-3, Institute for Computer Applications in Science and Engineering, January 1997.

[4] Matthew Haines. On designing lightweight threads for substrate software. Technical Report NASA CR-201645 ICASE Report No. 97-4, Institute for Computer Applications in Science and Engineering, January 1997.

[5] Gianfranco Ciardo and Andrew S. Miner. Storage alternatives for large structured state spaces. Technical Report NASA CR-201646 ICASE Report No. 97-5, Institute for Computer Applications in Science and Engineering, January 1997.

[6] Alok Aurovillian, Hong Zhang, and Malgorzata M. Wiecek. A bookkeeping strategy for multiple objective linear programs. Technical Report NASA CR-201647 ICASE Report No. 97-6, Institute for Computer Applications in Science and Engineering, January 1997.

[7] Robert Rubinstein and Ye Zhou. Time correlations and the frequency spectrum of sound radiated by turbulent flows. Technical Report NASA CR-201648 ICASE Report No. 97-7, Institute for Computer Applications in Science and Engineering, January 1997.

[8] Arun K. Somani and Allen M. Sansano. Minimizing overhead in parallel algorithms through overlapping communication/computation. Technical Report NASA CR-201649 ICASE Report No. 97- 8, Institute for Computer Applications in Science and Engineering, February 1997.

[9] W. Kyle Anderson and V. Venkatakrishnan.

Aerodynamic design optimization on unstructured grids with a continuous adjoint formulation. Technical Report NASA CR-201650 ICASE Report No. 97-9, Institute for Computer Applications in Science and Engineering, January 1997.

[10] John A. Burns and Belinda B. King. A note on the mathematical modelling of damped second order systems. Technical Report NASA CR-201657 ICASE Report No. 97-10, Institute for Computer Applications in Science and Engineering, February 1997.

[11] Xian-He Sun and Yu Zhuang. A high-order direct solver for Helmholtz equations with Neumann boundary conditions. Technical Report NASA CR-201658 ICASE Report No. 97-11, Institute for Computer Applications in Science and Engineering, February 1997.

[12] Robert Michael Lewis. , a nonlinear programming perspective on sensitivity calculations for systems governed by state equations. Technical Report NASA CR-201659 ICASE Report No. 97-12, Institute for Computer Applications in Science and Engineering, February 1997.

[13] H.-C. Chang, D. Gottlieb, M. Marion, and B.W.

Sheldon. Mathematical analysis and optimization of infiltration processes. Technical Report NASA CR-201660 ICASE Report No. 97-13, Institute for Computer Applications in Science and Engineering, February 1997.

[14] Scott T. Leutenegger, Jeffrey M. Edgington, and Mario A. Lopez. STR: A simple and efficient algorithm for R-tree packing. Technical Report NASA CR-201661 ICASE Report No. 97-14, Institute for Computer Applications in Science and Engineering, February 1997.

[15] Jim E. Jones and N. Duane Melson. A note on multi-block relaxation schemes for multigrid solvers. Technical Report NASA CR-201662 ICASE Report No. 97-15, Institute for Computer Applications in Science and Engineering, February 1997.

[16] J. E. Jones, Z. Cai, S. F. McCormick, and T.F.

Russell. Control-volume mixed finite element methods. Technical Report NASA CR-201663 ICASE Report No. 97-16, Institute for Computer Applications in Science and Engineering, February 1997.

[17] Graham Horton. On the multilevel solution algorithm for markov chains. Technical Report NASA CR-201671 ICASE Report No. 97-17, Institute for Computer Applications in Science and Engineering, March 1997.

[18] A. Babin, A. Mahalov, B. Nicolaenko, and Y. Zhou. On the asymptotic regimes and the strongly stratified limit of rotating Boussinesq equations. Technical Report NASA CR-201672 ICASE Report No. 97-18, Institute for Computer Applications in Science and Engineering, March 1997.

[19] R.C.H. del Rosario and R.C. Smith. LQR control of shell vibrations via piezoceramic actuators. Technical Report NASA CR-201673 ICASE Report No. 97-19, Institute for Computer Applications in Science and Engineering, March 1997.

[20] J. R. Ristorcelli. Fluctuating dilatation rate as acoustic source. Technical Report NASA CR- 201676 ICASE Report No. 97-21, Institute for Computer Applications in Science and Engineering, April 1997.

Minnesota Supercomputer Institute

University of Minnesota 1200 Washington Avenue South Minneapolis, MN 55415 or fax (612)624-8861

URL: http://www.msi.umn.edu/Reports/ reporthead.html

[1] V. Kalro and T.E. Tezduyar. 3D computation of unsteady flow past a sphere with a parallel finite element method. Research Report UMSI 97/23, University of Minnesota Supercomputing Institute, February 1997.

[2] B. Cockburn and C.-W. Shu. The local discontinuous Galerkin method for time-dependent convection-diffusion systems. Research Report UMSI 97/26, University of Minnesota Supercomputing Institute, February 1997.

[3] S.E. Ray, G.P. Wren, , and T.E. Tezduyar. Parallel implementations of a finite element formulation for fluid-structure interactions in interior flows. Research Report UMSI 97/31, University of Minnesota Supercomputing Institute, February 1997.

[4] S. VanderWiel, D. Nathanson, and D.J. Lilja.

Complexity and performance in parallel programming languages. Research Report UMSI 97/44, University of Minnesota Supercomputing Institute, March 1997.

[5] D.G. Truhlar. Scientific computation: An interdisciplinary approach at Minnesota. Research Report UMSI 97/48, University of Minnesota Supercomputing Institute, 1997.

NAG Ltd.

NAG Ltd.

Wilkinson House Jordan Hill Road Oxford OX2 8DR England 0865 511245 URL: http://www.nag.co.uk:80/1/doc/ TechRep

[1] Arnold Krommer, Mishi Derakshan, and Sven Hammarling. Solving PDE problems on parallel and distributed computer systems using the NAG parallel library. Technical Report TR1/97, Numerical Algorithms Group Ltd., 1997.

[2] Stefano Salvini and Jerzy Wasniewski. Experiences in developing numerical subprograms on a parallel, shared memory computer. Technical Report TR5/96, Numerical Algorithms Group Ltd., 1996.

[3] K. V. Fernando. Accurately counting singular values of bidiagonal matrices. Technical Report TR4/96, Numerical Algorithms Group Ltd., 1996.

[4] Mir S. Derakhshan and Lon Waters. Speed-up results for NAG numerical PVM library routines on an IBM SP-2. Technical Report TR3/96, Numerical Algorithms Group Ltd., 1996.

[5] Stefano Salvini and Gareth Shaw. An evaluation of new NAG library solvers for large sparse unsymmetric linear systems. Technical Report TR2/96, Numerical Algorithms Group Ltd., 1996.

Rutherford Appleton Laboratory

Atlas Centre Attn. L. Miles Rutherford Appleton Laboratory Didcot Oxon OX11 0QX England: 0235 445790 URL: http://www.rl.ac.uk/departments/ccd/ numerical/reports/reports.html

[1] A. R. Conn, N. I. M. Gould, and Ph. L. Toint.

A primal-dual algorithm for minimizing a nonconvex function subject to bound and linear equality constraints. Technical Report RAL-TR-96-096, Rutherford Appleton Laboratory, 1996.

[2] Iain S. Duff and Jennifer A. Scott. A comparison of frontal software with other sparse direct solvers. Technical Report RAL-TR-96-102, Rutherford Appleton Laboratory, 1996.

[3] K. Andrew Cliffe, Iain S. Duff, and Jennifer A.

Scott. Performance issues for frontal schemes on a cache-based high performance computer. Technical Report RAL-TR-97-001, Rutherford Appleton Laboratory, 1997.

Stanford University

SCCM Program, MC 9025 Stanford University Gates Building 2B Stanford, CA 94305-9025, USA Phone: (415) 723-3125 Fax: (415) 723-2411 e-mail: info@sccm.stanford.edu URL: http://www-sccm.stanford.edu/ tech reports.html

[1] W. Gander and G. H. Golub. Cyclic reduction - history and applications. Technical Report SCCM- 97-02, Stanford University, 1997.

[2] J. M. Sanz-Serna and A. M. Stuart. Differential equations subject to random impulses. Technical Report SCCM-97-01, Stanford University, 1997.

[3] Margot G. Gerritsen. Detection of flow phenomena with wavelets. Technical Report SCCM-96-22, Stanford University, 1996.

[4] Margot G. Gerritsen. Ocean upwelling: Observations, analytical modeling and numerical simulation. Technical Report SCCM-96-21, Stanford University, 1996.

University of Strathclyde

Department of Mathematics Livingstone Tower 26 Richmond Street Glasgow G1 1XH: 041 552 4400 URL: http://www.strath.ac.uk/ Departments/Maths/reports/

[1] J. A. Mackenzie. On the conditioning of an upwind finite-difference approximation of a convectiondiffusion boundary value problem on an adaptive grid. Technical Report 1997/4, University of Strathclyde, 1997.

[2] D. J. McLaughlin, W. Lamb, and A. C. McBride.

Uniqueness results for non-autonomous multiplefragmentation models. Technical Report 1997/5, University of Strathclyde, 1997.

[3] P. A. Knight, M. Grinfeld, and H. Lamba. Nonnormality and finite precision arithmetic in power method dynamics. Technical Report 1997/6, University of Strathclyde, 1997.

[4] G. McKay. Onset of buoyancy-driven convection in superposed reacting fluid and porous layers. Technical Report 1997/7, University of Strathclyde, 1997.

[5] T. Tao and D. M. Sloan. Adaptive methods for singular perturbation problems. Technical Report 1997/9, University of Strathclyde, 1997.

University of Tennessee

Computer Science Department University of Tennessee 107 Ayres Hall Knoxville, TN 37996-1301 Attn: Librarian e-mail: library@cs.utk.edu URL: http://www.netlib.org/tennessee/

[1] Keith Moore, Shirley Browne, Jason Cox, and Jonathan Gettler. Resource cataloging and distribution system. Technical Report CS-97-346, University of Tennessee, January 1997.

[2] Pierre-Yves Calland, Jack Dongarra, and Yves Robert. Tiling with limited resources. Technical Report CS-97-350, University of Tennessee, February 1997.

[3] Ronald F. Boisvert, Shirley V. Browne, Jack J.

Dongarra, Eric Grosse, and Bruce Miller. Interactive and dynamic content in software repositories. Technical Report CS-97-351, University of Tennessee, February 1997.