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The numbers in brackets are assigned according to the American Mathemat- 
ical Society classification scheme. The 1991 Mathematics Subject Classification 
can be found in the annual subject index of Mathematical Reviews starting with 
the December 1990 issue. 

13[65-06, 65N551.-W. HACKBUSCH & U. TROTTENBERG (Editors), Multigrid 
Methods III, Intemat. Ser. Numer. Math., Vol. 98, Birkhauser, Basel, 1991, 
xi+394 pp., 24 cm. Price $98.00. 

This volume contains seven papers based on invited addresses and twenty- 
three papers selected from seventy-six papers presented at the conference. A 
complete list of titles of the rest of the papers presented at the conference is 
given at the end of the volume. 

J.H.B. 

14165-06, 65N22, 65N30J.-DAvID E. KEYES, ToNy F. CHAN, GERARD MEU- 
RANT, JEFFREY S. SCROGGS & ROBERT G. VOIGT (Editors), Domain Decom- 
position Methods for Partial Differential Equations, SIAM Proceedings Series, 
SIAM, Philadelphia, PA, 1992, xiv+623 pp., 25 cm. Price: Softcover $74.00. 

This volume contains papers presented at the Fifth Conference on Domain 
Decomposition Methods for Partial Differential Equations held in Norfolk, Vir- 
ginia, in May of 1991. It consists of four parts. Part I, entitled "Theory", con- 
tains twelve papers, including analyses of so-called Schwarz methods, methods 
for nonselfadjoint problems and the biharmonic Dirichlet problem. The second 
part concerns algorithms and contains seventeen papers. Part III is about paral- 
lel implementation issues, with six papers on this subject. Finally, the last part 
contains nineteen papers on applications of domain decomposition methods. 

J. H. B. 

15[11D25, 11Y50J.-KENJI KOYAMA, Tables of solutions of the Diophantine 
equation X3 + Y3 + Z3 = n, 57 pages of tables and 3 pages of introductory 
text, deposited in the UMT file. 

A computer search has been made for solutions of the equation X3 +Y3 + Z3 = 

n in the range max(lxl, IYI, IzI) < 2097151 and 0< n < 1000. We have dis- 
covered 18 new integer solutions for n E {39, 143, 180, 231, 312, 321, 367, 
439, 516, 542, 556, 660, 663, 754, 777, 870}. As a result, there are 54 val- 
ues of n (except n _ +4 mod 9) for which no solutions are found. Table 2 
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(2 pages) contains the number of primitive solutions found for each of 768 val- 
ues of n. Table 1 (55 pages) contains the actual values of primitive solutions 
(x, y, z) for each n. 

K. KOYAMA 
NTT Communication Science Laboratories 
2-2 Hikaridai 
Seika-cho, Souraku-gun 
Kyoto 619-02, Japan 

16142C10, 65N30, 65N351.-DANIELE FUNARO, Polynomial Approximation of 
Differential Equations, Lecture Notes in Phys., Vol. 8, Springer, 1992, x+305 
pp., 241 cm. Price $46.00. 

This book deals with approximate solutions of Differential Equations (DEs) 
which are based on spectral methods of polynomial type. 

The framework is as follows. Let u(x) denote the exact solution of the 
DE, L(x, u, Du, ...) = F. The purpose is to compute an approximation to a 
polynomial projection of this solution, Pnu(x) . To this end, one computes an 
approximate solution, UN(X), by solving the nearby finite-dimensional model 
LN(X, UN, DNUN, ...) = FN. This framework is a synthesis of several ingre- 
dients: the polynomial projections, PN, and the quality of their approximation 
of the identity, III - PNII, the derivative matrices, DN = PNDPN, and the in- 
tegration of these ingredients into DEs together with their initial and boundary 
conditions. 

The first four chapters are concerned with the underlying polynomial pro- 
jections, PN. A distinctive character of spectral methods is the use of global 
projections. In the present context such projections arise as truncated Fourier- 
Jacobi expansions. After the introductory material in Chapter 1 on Legendre, 
Chebyshev, and other prototype Jacobi polynomials, Chapter 2 proceeds with 
a discussion of their weighted orthogonality and the basic properties related to 
their Fourier expansions. Chapter 3 treats the corresponding projections based 
on Gauss quadratures. Here, moments of the Galerkin-type Fourier projections 
of Chapter 2 are replaced by the closely related interpolatory projections. These 
discrete projections enable pointwise multiplication and composition in physi- 
cal space, and Chapter 4 complements this with a description of fast transforms 
from and to the dual Fourier space. 

The next two chapters focus attention on approximation errors. The key 
question here is how well the exact solution, u, is represented by its polynomial 
projection, Pn7 Ut. The results in Chapter 6 amplify yet another distinctive fea- 
ture of spectral projections: measured in terms of appropriate function spaces 
introduced in Chapter 5, the error 11(I - PN)UII decays as fast as the global 
smoothness of u permits (popularly known as spectral accuracy). Chapters 7 
and 8 study the "discrete" derivative matrices, PNDPN, associated with various 
projections and different assignments of boundary conditions. 

The construction of polynomial approximations for ordinary DEs is the topic 
of Chapter 9; time-dependent problems governed by partial DEs are discussed 
in Chapter 10. Special attention is paid to weak formulations which yield ef- 
fective treatments of boundary conditions, and to stability estimates-properly 
weighted-, which in turn yield convergence rate estimates for IJUN - PNUII . 


