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Calculating the Pseudoinverse

CS 13, Computer Science Dept., Stanford University (1964).
ftp://reports.stanford.edu/pub/cstr/reports/cs/tr/64/13/CS-TR-64-13.pdf
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Difference Corrections

"The Difference Correction Method for Nonlinear Two-Point
Boundary Value Problems", CS18, Comp. Science Dept., Stanford
University (1965).
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"The Difference Correction Method for
Nonlinear Two Point Boundary Value
Problems of Class M", Rev. U.M.A. 22:184-201
(1965)




Transition

From Stanford to Madison, Wisconsin (1965)
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PhD Thesis (Univ. of Wisconsin, 1967)

"Highly Accurate Discrete Methods for Nonlinear Problems”, Univ.
Microfilms, Ann Arbor, Michigan, Tech. Rep. 728, Math. Res. Center,
University of Wisconsin, Madison, 117 pp. (1967).

"Accelerating the Convergence of Discretization Algorithms", SIAM J.
Numer. Anal. 4:508-533 (1967).

"Iterated Deferred Corrections for Nonlinear Operator Equations”,
Numer. Math. 10:316-323 (1967).

"Iterated Deferred Corrections for Initial Value Problems", with
J. W. Daniel and L. L. Schumaker, Acta Cient. Venezolana
19:128-135 (1968).

"Iterated Deferred Corrections for Nonlinear Boundary Value
Problems"”, Numer. Math. 11:111-125 (1968).
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Detfterred Corrections in a Nutshell

General nonlinear problem: F(x)=0
Low Order Discretization: F.2(x,2) =0
Residual (defect, local truncation error), calculated with higher order
approximation: R, = D, (F(x)) - F,*(X+?))
Correction (it uses the same low order operator):
Fp2(Xp®) = -Ry?
Also observe that ||R,?|| is a local error estimator and
| X2 - X,?|| is a global error estimator, so that the door was open for an

adaptive h-p method for BV and other problems (invented around
1972), see:

"Variable Order, Variable Step Finite Difference Method for Nonlinear Boundary
Value Problems", Lecture Notes in Mathematics, 363:118-133, Springer (1973).

A whole series of public domain programs for 2PBVP (PASVAN,
n=1,¢é,4) were written between 1970

A good view of the state of the art circa 1984 can be found in the

Special Issue of Computing: fiDefect Correction Methods. Theory and
Applicationso. Editor s: K. Bohmer and H
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Modern Work

Bertil Gustafson and his students at Uppsala have made good use of DC for
Elliptic problems (Domain Decomposition) and for hyperbolic systems (I.,e.,
initial/boundary value problems) in recent years:

ADeferred Correction Methods for I nitial Bou
Gustafsson, Journal of Scientific Computing 17 : 241 - 251 (2002).
Al mpli-ordehi dhfference methods and domain de

Bertil Gustafsson' and Lina Hemmingsson-Franden, Applied Numerical Math. 33:493 -
500 (2000).

Some contributions from England to Computational Fluid Mechanics:

Mdjoint and defect error boundi ngManGllesc or
and N. L. Pierce. Journal of Computational Physics 200:769-794 (2004).

Spectral deferred corrections:

A. Dutt, L. Greengard, V. Rokhlin, Spectral deferred correction methods for ordinary
differential equations, BIT 40:241-266 (2000) .

" Anne Bourlioux, Anita T. Layton, and Michael L. Minion,
, 189: 651-675 (2003).
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Another Transition

From Madison, Wisconsin to Caracas, Venezuela (1967).
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Visiting Stanford

Visiting Professor, Computer Science Department.
Stanford University, California.

- January - March 1973;
- August 1974,

- July/August 1976,(Caltech 1974-1978), 1979, 1980, 1981,
1982:

- January 1981,
- January 1983.

In 1984 | moved to the area for good and became a full
time employee of WAI.
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