100 BOOK REVIEWS

it is a pity that the reprint apparently has not been used to make corrections,
because there are many minor, but sometimes irritating, misprints.

REFERENCES

1. H. Rubin and P. Ungar, Motion under a strong constraining force, Comm. Pure Appl.
Math. 10 (1957), 65-87.

2. F. Takens, Motion under the influence of a strong constraining force, Global Theory of
Dynamical Systems (Z. Nitecki and C. Robinson, eds.), Lecture Notes in Math., vol. 819,
Springer-Verlag, Berlin and New York, 1980, pp. 425—445.

J. J. DUISTERMAAT

BULLETIN (New Series) OF THE

AMERICAN MATHEMATICAL SOCIETY

Volume 18, Number 1, January 1988

©1988 American Mathematical Society

0273-0979/88 $1.00 + $.25 per page

Semigroups of linear operators and applications, by Jerome A. Goldstein. Ox-
ford Mathematical Monographs, Oxford University Press, Clarendon Press,

New York and Oxford, 1985, = + 245 pp., $42.50. ISBN 0-19-503540-2

This year is the centenary of the founding of the analytic theory of one-
parameter semigroups: In 1887 Giuseppe Peano [Pe] wrote the system of
ordinary differential equations

du;/dt = anuy +-:--+a1pun + fl(t)

d’un/dt = Ani1U1 + -+ Apnln + fn(t)
in matrix form as du/dt = Au + f and found the explicit formula

u(t) = e4u(0) + /t dset=947(s)
0

for the solution, where et4 = "3 [ t*A¥/k!. The mapping t > 0 — T(t) =
et is called the semigroup generated by A. More generally a Co-semigroup on
a Banach space X is a strongly continuous mapping from R into the bounded
operators on X with the properties T'(t + s) = T(¢)T'(s) and T(0) = 1. The
generator of T is the operator A defined by Af = lims—, oo (T3 f — f)/t where f
is in the domain D(A) of A if and only if the limit exists. These concepts were
introduced by Hille in the thirties, and he studied the semigroup by means of
the resolvent (A — A)~! = [;° dte=*T(t). A fundamental theorem, proved
by Hille and Yosida for contraction semigroups, and Feller, Miyadera, and
Phillips for general semigroups around 1950, states that A is the generator of
a Cop-semigroup T if and only if A is a closed, densely defined operator, and
there exist real constants M, w such that the resolvent (A — A)~! exists for
A > wand
A —w)" (A - A <M
whenever A > w and n = 1,2,3,.... In this case ||T(t)|| < Me“?, and

T(t)] = lim (1 - %A) f forall feX.



