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GEODESICS AND ENDS

IN CERTAIN SURFACES
WITHOUT CONJUGATE POINTS
by Patrick Eberlein

A noncompact surface with finitely generated
fundamental group is topologically a compact
surface with a finite number of points removed.
Each puncture |p;} determines an end of M with
a neighborhood ¥, homeomorphic to (0, o) x s'.
If the surface satisfies the ‘‘uniform visibility”
axiom, a condition implied by the curvature re-
striction K =—? <0, then the neighborhoods V;
admit an orthogonal parameterization with coor-
dinates (r, 0) such that the r-parameter curves are
minimizing unit speed geodesic rays. The ends are
classified into parabolic and expanding types and
their geometric behavior is described. Also stud-
ied are the geometric properties of the sets Mg*
and M, obtained by removing maximal neighbor-
hoods ¥; of each end, respectively each expanding
end.
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KERNELS AND INTEGRAL OPERATORS
FOR CONTINUOUS SUMS

OF BANACH SPACES

by Irwin E. Schochetman

The purpose of this memoir is to extend the
concepts of integral operator and kernel (as well
as their properties) to the context of continuous
sums of Banach spaces. Such spaces were origi-
nally introduced by R. Godement. The Hilbert
space version of the extension was carried out by
M. Duflo. Thus, the main objective here is to
complete the extension to the general Banach
space setting.
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CONTRACTIVE PROJECTIONS
IN G AND G,
by Jonathan Arazy and Yaakov Friedman

The authors characterize all the possible cor
tractive projections and their ranges in the spac
C, of trace class operators on /.

There are six mutually different types «
elementary subspaces of C, on which there a1
canonical contractive projections from C;. .
subspace X of C; is the range of the contractiv
projection P from C; if and only if X is th
/j-sum of elementary subspaces. In this casc
there is a unique minimal contractive projectio
Q from C, onto X, and the operator T= P—(
satisfies ITI<1, T> =0 and T=QT.

Duality gives a complete description of cor
tractive projections and their ranges in G, th
space of all compact operators on /5.
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A PRODUCT FORMULA
FOR SURGERY OBSTRUCTIONS
by John W. Morgan

This memoir deals with calculating the su
gery obstruction of degree one normal maps whi:
decomposes as a product of a simply connect
manifold with a normal map. The obstruction f
such a product depends, of course, on the factoi
A formula is given for it in terms of homologic
invariants of the simply connected manifold fa
tor and the surgery obstruction of the oth
factor. The homological invariants which ari
are invariants of Poincaré duality, i.e., the ind
and the de Rham invariant.
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BASIC NUMERICAL MATHEMATICS, volume 2
NUMERICAL ALGEBRA

By JOHN TODD

A Volume in the International Series of Numerical Mathematics, published by
Birkhauser Verlag, Basel. A complementary Volume 1: Numerical Analysis

has not yet been published.

CONTENTS: Manipulation of Vec-
tors and Matrices. Norms of Vec-
tors and Matrices. Induced Norms.
The Inversion Problem I: Theoreti-
cal Arithmetic. The Inversion Prob-
lem II: Practical Computation. The
Characteristic Value Problem—
Generalities. The Power Method,
Deflation, Inverse Iteration. Char-
acteristic Values. lIterative Meth-
ods for the Solution of Systems

CONTENTS: M. Hall, Jr. Com-
puters in Group Theory. J. Leech,
Computer Proof of Relations in
Groups. J. H. Conway, The Mir-
acle Octad Generator. J. H. Con-
way, A Quaternionic Construction

Ax=b. Application: Solution of a
Boundary Value Problem. Applica-
tion: Least Squares Curve Fitting.
Singular Value Decomposition and
Pseudo-Inverses. Solutions to Se-
lected Problems.

1978, 240 pp., $15.00/£9.75
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GROUP THEORY AND COMPUTATION

Edited by MICHAEL P. J. CURRAN

for the Rudvalis Group. P. M. Neu-
mann, Finite Permutation Groups,
Edge-Coloured Graphs, and Ma-
trices.

1978, 132 pp., $11.35/£5.80
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FINITE ELEMENT PROGRAMMING
By E. HINTON and D. R. J. OWEN

Volume 1 of Computational Mathematics and Applications
Series Editor: J. R. Whiteman

This book describes in detail
three specially written finite ele-
ment programs. These should
help the reader to take the dif-
ficult step from theory to program,
thus enabling him to develop pro-
grams for his own particular ap-
plications in his own environment.
The accent has been placed
throughout on simplicity, ease of

understanding and practicality.
Only one type of element is used
—the parabolic isoparametric ele-
ment which allows the demonstra-
tion of all the features of a finite
element computer code, and, in
particular, the role of numerical
integration.
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Proceedings of the Royal Irish Academy Conference on Numerical Analysis, 1976
Edited by J. J. H. MILLER

From Reviews of Previous Vol-
umes:

“For mathematicians and other
scientists who wish to keep up
with developments in numerical
techniques this is essential read-
ing.""—British Book News

This volume contains the pro-
ceedings of the third conference
on Numerical Analysis held by the
National Committee for Mathe-
matics of the Royal Irish Academy,
which took place at Trinity Col-
lege, Dublin, 1976. The proceed-

ings of the first and second of
these conferences, held in 1972
and 1974 respectively, were pub-
lished with the same title as the
present companion volume. All
three conferences were organized
by Professor Miller, and these
highly praised volumes of their
proceedings cover a wide range
of topics on numerical analysis.
This book will be of interest to
every numerical analyst.
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J. M. Blair, C. A. Edwards and J. H. Johnson, Rational Chebyshev Ap-
proximations for the Bickley Functions Ki,(x)
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