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caré before either Birkhoff or Witt was born; they proceed to call it 
the Poincaré-Witt theorem. The facts of the matter are these. The 
theorem asserts that if the Lie algebra L over K is free as a i£-module, 
then the natural map of L into its enveloping associative algebra Le 

has kernel zero. Birkhoff and Witt both found proofs of this theorem 
in 1936; Birkhoff's was received by the editors 29 days earlier than 
Witt 's, but there is every reason to suppose that the two were inde­
pendent and that the theorem was then "in the air." Birkhoff makes 
a (partial) reference to Poincaré; Witt does not. Birkhoff defines the 
enveloping algebra, not as a quotient of the tensor algebra, but by 
"straightening" elements of that tensor algebra. His proof is carelessly 
done, but with some little trouble (which the reviewer has taken) his 
proof can be made complete and correct. The world would be happy 
to honor Poincaré, who was well ahead of his time on this, but not at 
the expense of a manifest injustice to Birkhoff. Since a three-handled 
theorem is clumsy, it will doubtless remain Birkhoff-Witt. 

This book is very carefully prepared and well proof-read; the re­
viewer noted only one troublesome misprint: on page 185 the rj in 
the top row of the square diagram and in the next line of the text 
should be p (notation from p. 168). The letter A is overworked; it 
appears variously as a ring, as an augmented ring, or as an algebra. 
More application of the usual (unexpressed) conventions about differ­
ent letters for different notions would have helped the reader. The 
index might have the following additions: complete resolution 240, 
derivation 168, direct family of homomorphisms 4, direct product 4, 
direct sum 4, exterior ring 146, free ring 146, homology of differential 
module 54, image 3, kernel 3, Lie algebra 266, negative graded module 
58, normal map 349, normalized standard complex 176, polynomial 
ring 146, positive graded module 58, 60, 0-projective module 30, 
standard complex 175, syzygies 157. 

SAUNDERS MACLANE 

Methods in numerical analysis. By K. L. Nielsen. Macmillan, New 
York, 1956. 13+382 pp. $6.90. 

Introduction to numerical analysis. By F. B. Hildebrand. New York, 
McGraw-Hill, 1956. + 10 511 pp. $8.50. 

Numerical analysis, with emphasis on the application of numerical 
techniques to problems of infinitesimal calculus in single variables. 
By Z. Kopal. New York, Wiley, 1955. 14+556 pp. $12.00. 

The demand for computer personnel has been made abundantly 
clear—in the advertisement pages of our newspapers, and at formal 


