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Automated Theorem Proving: After 25 Years

W. W. Bledsoe and D. W. Loveland, Editors
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D. W. Loveland. Automated theorem proving: a

quarter century review

Citation to Hao Wang
Hao Wang. Computer theorem proving and

artificial intelligence

Citation to Lawrence Wos and Steven Winker

L. Wos and S. Winker. Open questions solved
with the assistance of AURA

W. W. Bledsoe. Some automatic proofs in
analysis

R. S. Boyer and J. S. Moore. Proof-checking.
theorem-proving, and program verification

R. S. Boyer and J. S. Moore. A mechanical

proof of the Turing completeness of pure LISP
P. B. Andrews, D. A. Miller, E. L. Cohen and

F. Pfenning. Automating higher-order logic
D. Lankford, G. Butler and B. Brady, Abelian

group unification algorithms for elementary
terms

G. Nelson. Combining satisfiability procedures by
equality sharing

Wu Wen-Tsun. On the decision problem and the
mechanization of theorem-proving in elementary

geometry
Wu Wen-Tsun. Some recent advances in

mechanical theorem-proving of geometries
Shang-Ching Chou. Proving elementary geometry

theorems using Wu's algorithm
D. B. Lenat. Automated theory formation in

mathematics

J. McDonald and P. Suppes. Student use of an
interactive theorem prover

Contemporary Mathematics

Volume 29, x + 366 pages (softcover)
1980 Mathematics Subject Classifications: 68G15, 03B35
ISBN 0-8218-5027-X; LC 84-9226
Publication date: July 1984
List price $30, institutional member $24

individual member $18
To order, please specify CONM/29 MC

Shipping/Handling: 1st book $2, each add'l $1, max. $25; by air, 1st book $5, each add'l $3, max. $100
Prepayment is required. Order from American Mathematical Society, P.O. Box 1571, Annex Station

Providence, RI 02901-1571, or call toll free 800-556-7774 to charge with Visa or MasterCard.

This volume contains papers based on a special

session for automated theorem proving held at the

annual meeting of the American Mathematical

Society in Denver. January. 1983. At the meeting

special awards were given to honor historically

significant work (the Milestone Prize: Hao Wang,

awardee) and to honor excellent current work (the
Current Research prize: Lawrence Wos and Steven

Winker, awardees). Roughly a dozen leading

contributors to the field were invited to present

papers: papers characterizing their research work

or a broader perspective were encouraged   Papers

range from a historical overview of twenty-five

years of research in the automated theorem

proving field to significant technical papers,
including a reprint of a Scientia Sinica paper giving
a new and elegant decision procedure for a portion
of elementary geometry.

Most of the major efforts in building automated

theorem provers (or theorem proving assistants)

are covered by papers in this volume, a notable but

less familiar example (to the ATP community)

being the Suppes interactive theorem prover for

teaching logic and axiomatic set theory. The

well-known provers of Andrews. Bledsoe. Boyer

and Moore, and Wos. et al. are represented as are

term rewriting, combining decision procedures and

automating mathematical discovery. The book is

intended for every mathematician and computer

scientist interested in the state-of-the-art in

automated theorem proving, but in particular, it is

intended to encourage active research

mathematicians to contribute their insight to this

field.
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Dirichlet Integrals of Type 2
and Their Applications

Milton Sobel, V. R. R. Uppuluri
and K. Frankowski

(Selected Tables in Mathematical Statistics,

Volume 9)

Abstract

This volume deals with incomplete Dirichlet

integrals of type 2 and is a companion book to

Volume 4 of this series (by the same authors)

which deals with incomplete Dirichlet integrals of

type 1. As in the previous volume

1) there are several new contributions present,
some of which concern the development of new

algorithms that made these tables possible.
2) there are many examples given to illustrate

the use of the tables.

3) applications of these integrals are given to two

types of problems: some that would be classified

as being in the area of probability and also to some

that are primarily statistical in nature.

4) there is already evidence that these tables and

the associated write-up will serve as a catalytic

agent for further research,

5) the probabilistic interpretation of the Dirichlet

integral plays a major role in the direction we take

and in the development of tables

An important area of application of these

integrals is to ranking and selection problems
dealing with the multinomial distribution, especially

when the statistic of major interest is related to the

minimum or maximum frequency among the cells

and the stopping rule is of the type used in inverse

sampling. In the tables most attention is to the

homogeneous multinomial; however much of the

analysis attempts to get away from homogeneity.

1980 Mathematics Subject Classifications:

62Q05, 65E15, 62H10
ISBN 0-8218-1909-7, LC 74-6283
ISSN 0094-8837

pages {hardcover), May 1985

List price $40, Institutional member $32,

Individual member $24

Shipping and handling charges must be added

To order, please specify TABLES/9 MC

Shipping/Handling: 1st book $2, each add'l $1, max. $25; by air,1st book $5, each add'l $3, max. $100
Prepayment is required. Order from American Mathematical Society, P.O. Box 1571, Annex Station

Providence, RI 02901-1571, or call toll free 800-556-7774 to charge with Visa or MasterCard

A Dirichlet Problem
for Distributions and
Specifications for Random
Fields

Michael Röckner
(Memoirs of the AMS. Number 324)

Consistent conditional distributions for a large

class of Gaussian measures defined on the space

of (tempered) distributions on a domain D in

Rd are constructed explicitly.  The conditional
distributions are with respect to an (uncountable)
family of cr-fields associated with the complements
of the (relatively compact) open subsets of D.
The construction involves solving a Dirichlet

problem whose 
"boundary 

data" is given by a
distribution.  Furthermore, the associated set of
Gibbs states is studied. The extreme Gibbs states
are characterized and it is proved that they have
the global Markov property. Based on the Dirichlet

solution for distributions it is shown that any Gibbs
state can be represented in terms of extreme Gibbs
states.

1980 Mathematics Subject Classification.
60G60
ISBN 0-8218-2325-6, LC 84-29009
ISSN 0065-9266

vi + 76 pages (softcover), March 1985
List price $11, Institutional member $9,

Individual member $7
Shipping and handling charges must be added
To order, please specify MEMO/324 MC



Conference on Modern Analysis and Probability

(1982, Yale University)

Richard Beals, Anatole Beck, Alexandra Bellow

and Arshag Hajian, Editors

The Conference in Modern Analysis and Probability

in honor of Professor Shizuo Kakutani was held on

June 8-11, 1982, at Yale University on the occasion

of his retirement In these Proceedings the papers
that were submitted for this Conference are presented.
Initial funding was provided by the National Science

Foundation.

The three major areas of mathematics on which

the Conference focused were functional analysis, prob-
ability theory, and ergodic theory. Most of the ar-

ticles presented were works by the respective authors

on problems that were pioneered by Professor Kaku-

tani in the past. Questions in Brownian motion, in-

duced transformations, representation of /W-spaces,

and fixed point theorems were discussed.

Contents
Roy L. Adler and Leopold Flatto, Cross section mop

for the geodesic flow on the modular surface

M. A. Akcoglu and L. Sucheston, On identification

of superadditive ergodic limits

J. R. Baxter and R. V. Chacon, The equivalence of

diffusions on networks to Brownian motion

A. Bellow and V. Losert, On sequences of density

zero in ergodic theory

J. van den Berg and M. Keane, On the continuity of

the percolation probability function

Felix E. Browder, Coincidence theorems, minimax

theorems, and variational inequalities

J. R. Choksi, Recent developments arising out of

Kakutani's work on completion regularity of

measure

J. R. Choksi and S. J. Eigen, An automorphism of

a homogeneous measure algebra which does not

factorize into a direct product
Daniel I. A. Cohen, Another generalization of the

Brouwer fixed point theorem

Yael Nairn Dowker, An ergodic theorem

Nathaniel A. Friedman, Higher order partial mixing

Hi I lei Furstenberg, IP-systems in ergodic theory

Arshag Hajian and Yuji I to, Induced transformations

on a section

Edwin Hewitt, Conjugate Fourier series on the charac-

ter group of the additive rationals

Kiyosi I tô, A stochastic differential equation in

infinite dimensions

Kinrad Jacobs, Ergodic theory and combinatorics

William B. Johnson and Joram Lindenstrauss, Exten-
sions of Lipschitz mappings into a Hilbert space

Robert R. Kallman, A uniqueness result for a class
of compact connected groups

L. A. Karlovitz, Two extremal properties of functions
Robert Kaufman, On Bernoulli convolutions
Harvey B. Keynes and Mahesh G. Nerurkar, Generic

theorems for lifting dynamical properties by con-
tinuous affine cocycles

Bruce Kitchens, Linear algebra and subshifts of
finite type

Anthony Lo Bello, The etymology of the word
ergodic

Peter A. Loeb, A functional approach to nonstandard
measure theory

Dorothy Maharam, On positive operators
Brian Marcus, Karl Petersen and Susan Williams,

Transmission rates and factors of Markov chains
I. Nam ¡oka, Ellis groups and compact right topolog-

ical groups
William Parry and Klaus Schmidt, Invariants of

finitary isomorphisms with finite expected code-
lengths

Marina Ratner, Ergodic theory in hyperbolic space
Haskell P. Rosenthal, Embedding of Ú in L]
Daniel J. Rudolph, Inner and barely linear time

changes of ergodic Rk-actions
M. J. Sharpe, Processes evolving from the indefinite

past
Erik G. F. Thomas, An infinitesimal characterization

of Gel fand pairs
Nils Tongring, Multiple points of Brownian motion
Benjamin Weiss, Measurable dynamics
Kósaku Yosida and Shigetake Matsuura, A note on

Mikusiñski's proof of the Titchmarsh convolution
theorem

Robert J. Zimmer, Ergodic actions of arithmetic groups
and the Kakutani-Markov fixed point theorem

1980 Mathematics Subject Classifications: 46Bxx, 60Gxx,

28Dxx

Contemporary Mathematics

Volume 26, xii + 432 pages (soft cover)

List price $34, institutional member $27,

individual member $20
ISBN 0-8218-5030-X; LC 84-484
Publication date: May 1984

To order, please specify CONM/26MC

Shipping/Handling: 1st book $2, each add'l $1, max. $25; by air, 1st book $5, each add'l $3, max. $100

Prepayment is required. Order from American Mathematical Society, P.O. Box 1571, Annex Station,
Providence, RI 02901-1571, or call toll free 800-556-7774 to charge with Visa or MasterCard.



SIAM-AMS Proceedings
(ISSN 0080-5084)

Inverse Problems

D. W. McLaughlin, Editor

Inverse methods are fundamental to most

measurement and detection problems in science,

engineering, and technology. Such problems arise in

diverse areas including tomography in medicine, ¡mage

reconstruction and enhancement in astronomy,

discovering oil deposits and general earth structure in

seismology, interpretation of satellite observation,

detection of ocean currents, climatology, and many

more. A variety of mathematical techniques, with

various degrees of sophistication, are used to attack

these diverse physical problems which are generally
categorized by the necessity of dealing with

insufficient and/or inaccurate data of one sort or
another.

This volume contains the proceedings of a
symposium on inverse methods which was held on
April 12 and 13. 1983. in New York City as a part of
the sectional meeting of the American Mathematical
Society. The organizing committee for the symposium
consisted of Robert Burridge. New York University;
Joseph B, Keller. Stanford University: R. B. Marr,
Brookhaven National Laboratory; David W.
McLaughlin (Chairman), University of Arizona; C. R.
Smith. University of Wyoming.  Their goal in
organizing the conference was to illustrate the breadth
of modern inverse problems, both with regard to the
diversity of applications and the diversity of
mathematical methods. From the many possible areas
of inverse problems, the organizers chose several
topics in which significant theoretical advances have
recently been made, yet which have not had a high
level of exposure at recent mathematics conferences.
The conference consisted of four half-day sessions on
the following topics: (i) geophysical inverse problems,
(ii) computer tomography and inverse problems in
medicine, (iii) developments in mathematical inverse
theory; (iv) methods of maximum information
entropy. The ordering of papers in this volume is the
same as the ordering of presentations at the meeting.

Contents

I. Geophysical Inverse Problems

Robert L. Parker. An inverse problem of

electromagnetism arising in geophysics
D. C. Stickler. Application of the trace formula

methods to inverse scattering for some geophysical
problems

II. Computed Tomography and Inverse
Problems In Medicine

A. M, Cormack, Radon's problem—old and new
Kennan T. Smith, Inversion of the x-ray transform

James F. Greenleaf. Computed tomography from
ultrasound scattered by biological tissues

F. Alberto Grünbaum, Some mathematical problems
suggested by limited angle tomography

III. Developments In Mathematical Inverse
Theory

Roger G. Newton, An inverse spectral problem in

three dimensions

Gregory Eskin. James Ralston and Eugene Trubowitz,
Isospectral periodic potentials on Rn

William W. Symes, Some aspects of inverse problems
in several-dimensional wave propagation

Robert V. Kohn and Michael Vogelius, Identification

of an unknown conductivity by means of

measurements at the boundary

IV. Methods of Maximum Information
Entropy

C. Ray Smith. Ramarao Inguva and R. L. Morgan,
Maximum-entropy inverses in physics

John E. Shore. Inversion as logical inference—Theory

and applications of maximum entropy and

minimum cross-entropy

E. T. Jaynes. Prior information and ambiguity in
inverse problems

J   Skilling and S. F. Gull. The entropy of an image

1980 Mathematics Subject Classifications: 34A55, 34B25,
34F05, 35P25

SIAM-AMS Proceedings

Volume 14, viii + 192 pages
List price $33, institutional member $26,

individual member $20

ISBN 0-8218-1334-X; LC 84-392
Publication date: April 1984

To order, please specify SIAMS/14MC

Shipping/Handling: 1st book $2, each add'l $1, max. $25; by air, 1st book $5, each add'l $3, max. $100
Prepayment is required. Order from American Mathematical Society, P.O. Box 1571, Annex Station

Providence, RI 02901-1571, or call toll free 800-556-7774 to charge with Visa or MasterCard
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