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APPROXIMATION BY POLYNOMIALS
WITH INTEGRAL COEFFICIENTS

Le Baron O. Ferguson

Results in the approximation of functions by

polynomials with coefficients which are integers

have been appearing since that of Pal in 1914.

The body of results has grown to an extent

which seems to justify the present book. The in-

tention here is to make these results as acces-

sible as possible.
The book addresses essentially two questions.

The first is the question of what functions can be

approximated by polynomials whose coeffi-

cients are integers and the second question is

how well are they approximated (Jackson type

theorems). For example, a continuous function f

on the interval —1,1 can be uniformly approxi-

mated by polynomials with integral coefficients

if and only if it takes on integral values at —1,0

and + 1 and the quantity f(1) + f(0) is divisible by

2. The results regarding the second question are

very similar to the corresponding results re-

garding approximation by polynomials with arbi-

trary coefficients. In particular, nonuniform esti-

mates in terms of the modulus of continuity of

the approximated function are obtained.

Aside from the intrinsic interest to the pure
mathematician, there is the likelihood of im-

portant applications to other areas of mathe-

matics; foi example, in the simulation of

transcendental functions on computers. In most

computers, fixed point arithmetic is faster than

floating point arithmetic and it may be possible
to take advantage of this fact in the evaluation

of integral polynomials to create more efficient

simulations. Another promising area for applica-

tions of this research is in the design of digital fil-

ters. A central step in the design procedure is the

approximation of a desired system function by a

polynomial or rational function. Since only

finitely many binary digits of accuracy actually

can be realized for the coefficients of these func-

tions in any real filter, the problem amounts (to

within a scale factor) to approximation by poly-
nomials or rational functions with integral coef-

ficients.

This book should make the task of finding out
what Is known in this field significantly easier as

it presents an Introduction to most of the known

results in the area of approximation by polyno-
mials with integral coefficients and pointers to

the literature for the rest. It is accessible to stu-

dents at the graduate level and above.

Volume 17, vi + 160 pages, 1980, hard cover. List price $25.60; institutional member $19.20; individual member $12.80.

To order, please specify SURV/17 E

SYMPLECTIC GROUPS
O. T. O'Meara

This volume, the sequel to the author's Lec-

tures on Linear groups, is the definitive work on

the isomorphism theory of symplectic groups

over integral domains. Recently discovered geo-

metric methods which are both conceptually

simple and powerful in their generality are ap-

plied to the symplectic groups for the first time.

There is a complete description of the isomor-

phisms of the symplectic groups and their con-

gruence subgroups over integral domains. The

new geometric approach used in the book is in-

strumental in extending the theory from sub-

groups of PSpn(n > 6) where it was known to sub-

groups of PrSpn(n >4) where it is new. There are

extensive investigations and several new results

on the exceptional behavior of PI~Sp4 in char-

acteristic 2.

The author starts essentially from scratch and

the reader need be familiar with no more than a

first course in algebra.

Volume 16,128 pages, 1978, hard cover. List $22.80; institutional member $17.10; individual member $11.40

To order, please specify SURV/16E

Prepayment is required for all American Mathematical Society publications.

Send for the book(s) above to: AMS, P.O. Box 1571, Annex Station, Providence, RI 02901



Richard P. Brent and John M. Pollard, Factorization of the Eighth Fermât Number 627

H. C. Williams, Some Results Concernign Voronoi's Continued Fraction Over

Qfv^). 631

W. W. Stothers, Subgroups of Finite Index in a Free Product With Amalgamated

Subgroup._   653

Reviews and Descriptions of Tables and Books.   663

Ciarlet 6, Schempp and Zeller, Editors 7, Albrecht, Collatz and Kirchgassner,

Editors 8, Gladwell and Wait, Editors 9, te Riele, Editor 10, Ansorge,

Glashoff and Werner, Editors 11

Author Index.   667

Microfiche Supplement

John R. Rice, Elias N. Houstis and Wayne R. Dyksen, A Population of Linear,

Second Order, Elliptic Partial Differential Equations on Rectangular Domains



MATHEMATICS OF COMPUTATION

TABLE OF CONTENTS

April 1981

Bjorn Engquist and Stanley Osher, One-Sided Difference Approximations for Non-

linear Conservation Laws.  321

Amiram Harten and Hillel Tal-Ezer, On a Fourth Order Accurate Implicit Finite

Difference Scheme for Hyperbolic Conservation Laws: I. Nonstiff Strongly

Dynamic Problems. 353

Gerard R. Richter, Numerical Identification of a Spatially Varying Diffusion Coef-

ficient.  375

C. I. Goldstein, The Finite Element Method With Nonuniform Mesh Sizes for Un-

bounded Domains.   387

M. Djaoua, A Method of Calculation of Lifting Flows Around Two-Dimensional

Corner-Shaped Bodies. 405

B. Mercier, J. Osborn, J. Rappaz and P. A. Raviart, Eigenvalue Approximation by

Mixed and Hybrid Methods. 427

M. Delfour, W. Hager and F. Trochu, Discontinuous Galerkin Methods for Ordi-

nary Differential Equations.   455

John R. Rice, Elias N. Houstis and Wayne R. Dyksen, A Population of Linear, Sec-

ond Order, Elliptic Partial Differential Equations on Rectangular Domains.

Part I.   475

Stephen F. McCormick, A Mesh Refinement Method for Ax = XBx.   485

L. F. Shampine, Type-Insensitive ODE Codes Based on Implicit A -Stab le Formulas   499

Ian H. Sloan, Quadrature Methods for Integral Equations of the Second Kind Over

Infinite Intervals.  511

Borislav D. Bojanov, Uniqueness of the Optimal Nodes of Quadrature Formulae   525

Walter Gautschi, Minimal Solutions of Three-Term Recurrence Relations and Or-

thogonal Polynomials.  547

Staffan Wrigge, Calculation of the Taylor Series Expansion Coefficients of the

Jacobian Elliptic Function sn(x, k).   555

M. D. Hendy and N. S. Jeans, The Jacobi-Perron Algorithm in Integer Form.   565

Svein Mossige, Algorithms for Computing the /t-Range of the Postage Stamp Prob-

lem.575

Masao Kishore, On Odd Perfect, Quasiperfect, and Odd Almost Perfect Numbers.   583

David G. Cantor and Hans Zassenhaus, A New Algorithm for Factoring Polynomials

Over Finite Fields.   587

H. C. Williams, A Numerical Investigation Into the Length of the Period of the Con-

tinued Fraction Expansion ofy/D.  593

Moshe Goldberg and Eitan Tadmor, Scheme-Independent Stability Criteria for

Difference Approximations of Hyperbolic Initial-Boundary Value Problems.

II. 603


