NONLINEAR PROGRAMMING
Edited by
Richard W. Cottle and Carlton E. Lemke

Harold W. Kuhn, Nonlinear programming: A historical view

Garth P. McCormick, Optimality criteria in nonlinear programming

David G. Luenberger, Algorithmic analysis in constrained optimization

M. ). D. Powell, Some global convergence properties of a variable metric
algorithm for minimization without exact line searches

B. Curtis Eaves, A short course in solving equations with PL homotopies

R. Tyrrell Rockafellar, Lagrange multipliers in optimization

O. L. Mangasarian, Unconstrained methods in nonlinear programming

J.E. Dennis, Jr., A brief survey of convergence results for quasi-Newton meth

These Proceedings are based on lectures delivered at the symposium
on Nonlinear Programming held March 23 and 24, 1975, as part of the
American Mathematical Society’s annual New York meeting. This event
was the ninth in a series of Symposia in Applied Mathematics jointly spon:
sored by the Society for Industrial and Applied Mathematics and the
American Mathematical Society with financial support from the Energy
Research and Development Agency (formerly the Atomic Energy Com-
mission) and the National Science Foundation.

The organizing committee for the symposium consisted of R.W. Cottle
(chairman), C.E. Lemke, S. M. Robinson, and J. B. Rosen. The com-
mittee’s intent was to help bring to the attention of a larger mathematical
audience some of the history, theory, applications and vigorous research
activity of the Nonlinear Programming field. The editors feel that the
results included in these Proceedings can be recommended as well to the
worker in the field as to the interested initiate.
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John McCarthy and James Painter, Correctness of a compiler for arithmetic
expressions

J. Hartmanis, Context-free languages and Turing machine computations
Susumu Kuno, Computer analysis of natural languages
P. Swinnerton-Dyer, The use of computers in the theory of numbers

M. E. Mahowald and M. D. MacLaren, A machine calculation of a spectral
sequence

C. E. Leith, Numerical hydrodynamics of the atmosphere
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COMPLEXITY OF COMPUTATION
Edited by
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J. Hartmanis and H. B. Hunt, lll, The LBA problem and its importance in the
theory of computing

Michael J. Fischer and Michael O. Rabin, Super-exponential complexity of Pres-
burger arithmetic

Ronald Fagin, Generalized first-order spectra and polynomial-time recognizable sets
S. 0. Aanderaa, On k-tape versus (k — 1)-tape real time computation

Michael S. Paterson, Michael . Fischer and Albert R. Meyer, An improved overlap
argument for on-line multiplication

Michael J. Fischer and Michael S. Paterson, String-matching and other products

W. M. Gentleman and S. C. Johnson, The evaluation of determinants by expansion
by minors and the general problem of substitution

Martin H. Schultz, The complexity of linear approximation algorithms

H. T. Kung and J. F. Traub, Computational complexity of one-point and multi-
point jteration

During the last decade computational complexity has become one of the
most active research areas within the mathematical theory of computation.
Workers in computational complexity seek to derive efficient algorithms for
computational problems of practical interest, to prove the optimality of particu-
lar algorithms relative to well-defined measures of computational efficiency, and
to derive general lower bounds on the time or space intrinsically necessary for
the performance of computational tasks. The specific problems considered are
drawn from diverse areas, including numerical computation, symbolic algebraic
computation, combinatorics, computational logic and the manipulation of data
structures. The mathematical tools called upon are correspondingly diverse,
ranging from algebraic geometry through computability theory. Nevertheless,
some characteristic proof techniques and approaches to algorithm construction
are emerging as complexity theory matures and strives for unification.

This volume is the proceedings of a symposium held in New York City on
April 18 and 19, 1973, under the joint sponsorship of the American Mathemat-
ical Society and the Society for Industrial and applied Mathematics.

Volume 7, SIAM-AMS PROCEEDINGS
166 pages, 1974; list price $18.40, member price $13.80
To order specify SIAM/7. Prepayment required.

AMERICAN MATHEMATICAL SOCIETY
P.0O. Box 1571, Annex Station
Providence, Rhode Island 02901



PROCEEDINGS OF SYMPOSIA IN APPLIED MATHEMATICS, Volume 20

The Influence of Computing on Mathematical Research and Education,
Edited by Joseph P. LaSalle

This volume contains seven of the invited addresses and fourteen of the contributed papers
that were presented at the joint American Mathematical Society and the Mathematical
Association of America Conference on the Influence of Computing on Mathematical Research
and Education held at the University of Montana, August 13—24, 1973.

The invited addresses were directed primarily to the influence of the computer on mathe-
matical rescarch and the applications of mathematics and secondarily on what this means
for the teaching of mathematics and the education of mathematicians. The contributed
papers describe more specifically some experiments in developing courses in mathematics
with computing and algorithmic orientations and a few reports on computer influenced
research.

The titles of the seven invited addresses and their authors follow:

The Influence of Computing on Research in Number Theory by D. H. Lehmer

The Influence of Computers on Algebra by Charles C. Sims

Computational Probability and Statistics by Ulf Grenander

An Introduction to Some Current Research in Numerical Computational Complexity

by J. F. Traub

Applied Mathematics and Computing by Peter D. Lax

The Unexpected Impact of Computers on Science and Mathematics by Thomas E.

Cheatham, Jr.

The titles of the fourteen contributed papers and their authors follow:

Computational Complex Analysis by Peter Henrici

Combinatorial Games with an Annihilation rule by Aviezri S. Fraenkel

The Integration of Computing and Mathematics at the Open University by F. B. Lovis

and R. V. M. Zahar

Real Time Computer Graphics Techniques in Geometry by Thomas Banchoff and

Charles Strauss
Visual Geometry, Computer Graphics and Theorems of Perceived Type by Philip J. Davis
Dual Orthogonal Series: A Case Study of the Influence of Computing upon Mathematical
Theory by Robert P. Feinerman, Robert B. Kelman and Chester A. Koper, Jr.

The Design and Use of an Undergraduate Numerical Analysis Laboratory by Myron Ginsberg

Statistical and Numerical Analysis: A Computer Oriented Approach by Andre R. Brousseau

Some Problems in Computational Probability by Marcel F. Neuts

The Influence of Computing on Generalized Inverse Applications in Statistical Analysis

by Cecil R. Hallum

On Using the Electronic Analog Computer to lllustrate Mathematical Concepts by Tyre

A. Newton

An Inexpensive Computer Assist in Teaching Large Enrollment Mathematics Courses

by Edward L. Spitznagel, Jr.

A new Computer Oriented (Algorithmic) Linear Algebra Course—Preliminary Report

by Robert Ducharme

Computer Supplemented Business Oriented Mathematics by Kenneth L. Hankerson and

Gene A. Kemper

Only some college training in mathematics is needed to read most of the volume. It

should be of some interest to high school teachers of mathematics.
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The INDEX TO MATHEMATICS OF COMPUTATION is a compilation, by author and
by subject, of all material which has appeared in MATHEMATICS OF COMPUTATION and
its predecessor, MATHEMATICAL TABLES AND OTHER AIDS TO COMPUTATION, during
the vears 1943 —1969—twenty-three published volumes. The INDEX contains over 7,000 entries.
This is an unusual compilation because of the unique character of the journal which not only
publishes research papers, but also publishes reviews of material on mathematics of computation
and a table errata section covering a number of other publications. In addition, an unpublished
mathematical tables (UMT) file is maintained.

A new classification system, which was developed in 1969 by- Yudell L. Luke, Jet Wimp
and Wyman Fair is used in the subject classification index. In this section, all articles, tables,
reviews, etc. are classified. The classification scheme is designed as an indexing system for
retrieval of information in MATHEMATICS OF COMPUTATION, and the present index
contains classification numbers for all entries beginning with 1943.

The author index has been set up so that it gives bibliographical information on all of the
items published in the journal. Information in this index includes title of article; translated title
of books not in English, French, German, or Italian; title of book which is a collection of articles
written by a number of authors; volume, year. and number of pages; publisher of a book; journal
title of periodicals, information concerning translations; MATHEMATICAL REVIEWS numbers;
subject classification. Items are listed alphabetically by author and chronologically under each
author’s entry. Each article is identified by both an ordering numeral and an identifying code
in order that the reader may tell quickly whether the information listed concerns a primary re-
search publication, a review of the work, errata to a table, or any of the other types of information
covered by the journal. The following codes are used:

P = research paper E = tableerrata
R = review of article or book Q = queries and replies
T = table in UMT (unpublished mathematical table) file M = microfiche

These identifying codes appear in the subject classification index, also, to refer the reader to
the author index.

The identifying code appearing in both indexes provides a cross-reference system that enables
the reader to retrieve information rapidly. For example, if the following entry appears in the
subject classification index

3.10 Linear Equations
Smith, A. B. 1PR, 3E
the reader knows immediately that under Smith’s name in the author index, there will be listed
both a research article on the subject of linear equations, written by Smith, and a review of the
article. In addition, an errata to a table which Smith published in another journal will be listed.

The preparation and publication of the subject classification index was supported in part by

a grant from the National Science Foundation (GN-691).
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» 3,200 reviews

» 1 volume, 736 pages (1974)
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* 14,426 reviews
* 6 volumes, approximately 3,375 pages (1974—75)
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