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T h e  News 
W e  report on our activities at the annual SIAM meeting 
which took place this July in Philadelphia. Then an article 
on electromagnetic diffraction serves an as introduction to 
Problem #7, involving a uniform asymptotic expansion of 
tlie incomplete Airy integral. And finally, three solutions 
to Problem #4 have appeared. 

A June 30 e-mail from Walter Van Assche indicated that 
Springer-Verlag had just published Thomas Jan Stieltjes, 

Oeuvres Complites in two volumes of 564 and 744 pages. 
Gerrit van Dijk is the editor. We checked with Springer 
and quote from their announcement: "This is a new, an- 
notated edition of the collected papers of T.J. Stieltjes, 
published earlier in 1914 (Vol. I) and in 1918 (Vol. 2) by 
Noordhoff, Groningen, under the title Oeuvres Comple'tes 
de Thomas Jan Stieltjes. Here the impact of Stieltjes' work 
on modern mathematics, and in particular on the therory 
of orthogonal polynomials and continued fractions, is de- 
scribed. Stieltjes' claim to have proven the Riemann hy- 
pothesis is also discussed. An Englisb translation of Stielt- 
jes' main paper 'Recherches sur les fractions continues' is 
included in the present book". 

Charles Dunkl has been invited to give a talk at a meet- 
ing to commemorate the centenary of Corneüus Lannos, 
tobe held at North Carolina State University in December. 
For details see the Meetings and Conferences section. 

And Hans Haubold has just informed us that his United 
Nations Office will be moved from New York to the Inter- 
national Centre in Vienna, so he has been very occupied 
with making the necessary 1st  minute arrangementc. 

Interesting data on the membership: our February 1993 
Membership Directory contains 148 names, of which 84 
have e-mail, while 50 members live outside the continental 
United States-with 22 countries represented. By way of 
comparison the Fall 1992 Directory listed 115 members. 

David R. Masson informs us that he now has e-mail, and 
his addresc is massont2math.toronto.edu. This brings the 
number with e-mail to 85 (and there may still be others) 
but this amounts to only 57.4% of the membership. 

A few additional papers have been received at the ftp 
site 01 Waleed Al-Salam. Please refer to the previous issue 
of this Newsletter for the article on how to access his site, 
or send an e-mail to waleedt2euler.math.uaIherta.ca. 
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A Course in Solving 
Real-World Problems 

Avner Friedman and Walter Littman 

"Tliis is REAL. It has a different Spirit. 1t gives sfirdents tlte 
distinctfeeling that t h q  could go into indtrstry nnd actually rvork 
on problems like those in this bmk. The staiidard teoching of 'here 
is flre mathematics, irse it to solve this problem'has been replaced 
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the importance ofmnthematics in real ruorrid applications." 

-Oscar Bruno, Assislant Professor of Mathematics, 
Georgia Instimte of Technology. 

Indust~ial Mathematics ic a fast growing field in the 
mathematical sciences. This book presents real 
industrial problems and their mathematical 
modeling as a motivation for developing 
mathematical methods that are needed for solving 
the problerns. It brings the excitement of real 
industrial problems into the unde~~radui te  
mathematical curriculum. 
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(minimum purchase ol live copies al classrwm adoplion prica) 
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call toll.free in USA 1.800.447.SIAM Canada: Add 54.50 lor lhe lirsi 

Fax: (215) 386-7999 
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PNC Bank, 3535 MarkelSIreel, 
Philadelphia, PA 19104; 
ABA Routing #031000053; 
Account Name: Socieiy for 
Industriai and Applied Malhematics 
Account Number: 509-704-5 
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THE PURPOSE of tlie Activity Group is 

-to promote haiic research in orthogonal polynu 
mials and special functions; to Iurtlier the application 
of this subject in other parts of mathematics, and in 
science and industry; and to encourage and support 
the exchsnge of information, ideas, and techniques 
between workers in this field, and other mathemati- 
cians and scientists. 

Summary  of Philadelphia Minisymposium 
Here is a brief report on the the Minisyrnposium and 

on other special function activities at the annual SIAM 
meeting held this year in Philadelphia, July 12-16. 

We were pleased to note that the plenary lecture given 
by David Gottlieb of Brown University, with the title "The 
Gibbs Phenomenon and Scientific Computing", contained 
an important application of special functions, namely the 
use of a Gegenbauer polynomial expansion filter in prc- 
cessing discrete Fourier transforms of shock waves. 

At the Group's business meeting an informal discussion 
was Iield concerning our proposed contribution to next 
year's annual SIAM meeting (in Sari Diego). The working 
idea now is the theme of asymptotics. More ambitiously, 
we could aim for two sessions with around eight speakers- 
perhaps half in the area of asymptotics. Suggestions about 
a plenary speaker should have been submitted to the SIAM 
Program Committee (chaired by Barbara Keyfitz, of the 
University 01 Aouston) in late August. On the other hand, 
the program for the Minisymposium need not be finalized 
until December, so we ask that you subrnit ideas for speak- 
ers or otherwise express interest in giving your own talk, 
hy late October. 

As for the Minisymposium itself it was well-attended, 
with Adel Faridani, Peter McCoy and Dennis Stanton pre- 
senting their scheduled lectures. Unfortunately, due to un- 
foreseen circumstances Hans Haubold could not attend, 
but he did send his manuscript to Waleed Al-Salam's ftp 
site (euler.math.ua1berta.ca) for public availability. What 
follows are three abstracts by the three speakers. We will 
try to pririt H~ubold's abstract in the next issue. 
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Quasiregular Sampling and Computed Tomography 

Department of Mathematics 
Oregon State University 

Corvallis, OR 97331 

Many applications in Signal processing require recovery 
of a function from discretely sampled values. The classi- 
cal sampling theorem permits reconstruction of a function 
(whose Fourier transform has compact support) from its 
values an a set of equidistant points an the real line R. 
An important generalization results from replacing R by 
an arbitrary locally compact abelian (LCA) group. Tbe 
sampling set is then a coset of a closed suhgroup. Since 
this requirement an the sampling Set is very restrictive, 
there is great interest in results for more general sets. In 
this talk we present a theorem for so-called quasiregular 
sampling sets which are uiiions of finitely many cosets of 
a closed subgroup. We then apply this result to sampling 
the 2-D Radon transform, a problem occurring in com- 
puted tomography. Formulating our sampling theorem in 
the general Framework of LCA groups not only permits a 
simpler and more transparent proof, but also allows a uni- 
fied treatment of different applications, such as the various 
sampling geometries used in computed tomography. 

Adel Faridani was the starting speaker 

convenient is the parallel-heam geometry, where the lines 
are parameterized by an angle Y charwterizing their di- 
rection, and their signed distance from the origin s. The 
data function to be sampled is then given by Rf (P, s)  = 

f ( x ) h  with 6 = (cos(P,s~~(P). A different geom- 
etry is used in today's hospital Scanners, where an X-ray 
source is moving on a circle with radius T around the pa- 
tient. This leads to the fan-heam geometry, characterized 
by the data function Df(a,  ß) = Rf (ß + u - ?r/2,rsina). 
For fixed ß we obtain a 'fan' of lines passing through the 
source position (rcosß, rsinß). Note that Rf is a lunc- 
tion on G = T X R (T being the torus group) while Df 
is defined on Tz. Our sarnpling theorem allows a unified 
derivation of sampling conditions for both functions. In 
thii talk we suggest new quasiregular sampling Sets for the 
fan-beam geometry and present numerical tests showing 
that good reconstructions can be obtained using quasireg- 
ular parallel-heam sampling. 

As general reading on the classical sampling theorem and 
its many extensions we recommend [1,2]. For recent Papers 
on quasiregular sampling See, e.g., [3] and the article hy 
Cheung in [2, pp.85-1191. Our general sampling theorem 
is proved in [4]. Research in sampling the Radon transform 
is summarized in [5, Chap. 1111. More recent contributions 
can he found in [3,6,7]. 
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In order to derive our sampling theorem we consider the [6] F. NATTERER, "Sampling in fan-beam tomography", 
following problem: Let f be defined on an LCA group SIAM J. Appl. Math. 53 (1993), pp. 358-380. 
G. Compute the Fourier transform f([) for in a certain 
compact set K' from a knowledge of f on a finite union of [7] L. DESBAT, "Efficient sampling on coarse grids in to- 

cosets of a subgroup H C G. The main tool used in the mography", Inverse Problems, 9 (1993), pp. 251-269. 

proof is the Poisson summation formula. For K' = {0} our 
problem reduces to numerical integration, and it turns out 
that our approach has close connections to the method of 
lattice quadrature rules. 

The mathematical problem of computed tomography is 
to recover a function f : R2 + R from finitely many of its 
line integrals. Which line integrals can be measured de- 
pends on the particular application. Mathematically most 
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Special Functions, Boundary Value Problems 
and Linear Elliptic Partial Differential Equations 

by PETER A. MCCOY 

U.S. Naval Academy 
Annapolis, MD 21402 

Radar Division 
U.S. Naval Research Laboratory 

Washington, D.C. 20375 

In signal processing, Shannon's theorem allows the re- 
covery of a bandlimited signal from values sampled at a 
discrete set of frequencies. We view this concept in the 
context of elliptic boundary value problems of order > 2 
on a bounded domain Cl with dCl E Cm. The idea is to 
find a sampling theorem for the solution of the BVP. 

A procedure is set up for constructing a complete set of 
orthogonal sampling solutions with properties similar to 
the "sinc" function in Shannon's theorem. The solution of 
the BVP is expanded as a series in terms of the sampling 
solutions and the boundary data sampled at a discrete set 
of spatial frequencies. 

Pete McCoy setting up his transparencies 

Equivalent problems are considered. One problem fixes 
the differential operator and varies the domain; whereas 
the other fixes the domain and transmutes the differential 
operator. 

Applications follow in a special functions setting for sec- 
ond order axially symmetric problems with entire function 
coefficients. The Dirichlet data is specified as bandlim- 
ited with respect to a boundary integral whose kerne1 is a 
Gegenbauer function. 

Sampling theorems are developed function theoretically 
on domains that are starshaped about the origin. In par- 
ticular the domain is specialized as a sphere or a cardiod 
of revolution. 

Basic Hypergeometric Orthogonal Polynomials 
and Combinatorics 

by DENNIS STANTON 
School of Mathematics 
University of Minnesota 
Minneapolis, MN 55455 

Classical orthogonal polynomials such as the Hermite, 
Laguerre, and Jacobi can be written as hypergeometric 
series; for example, the Jacobi 

There are several q-analogues of these classical polynomi- 
als. In this talk two possible combinatorial avenues of 
study are given: 

1. q is an indeterminate 
2. q is a prime power. 

If q is an indeterminate, then one can try to find a Set of 
objects Sm and a weight wt on these objects such that 

The weight wt must depend upon X ,  q, and whatever pa- 
rameters there are in the polynomials. To do integration 
one must find a set of objects Mn with weights wt such 
that -- - 

= L.. xndp(x) = wt(m) 
mEM, 

This has been been done for Sets of q-Hermite, q-Laguerre, 
and q-Charlier polynomials. One can obtain positivity the- 
orems from this combinatorial viewpoint. Conversely, i f  
the measure is known, new combinatorial theorems can 
result, for example a new Mahonian statistic for pennuta- 
tions from the q-Laguerre polynomials. 

For q being a prime power, we use the fact that dis- 
crete orthogonal polynomials are eigenvalues for classical 
distance regular graphs. The weight function counts the 
number of vertices in the graph a given distance away. 
If the vertices of the graph consists of the Set of all k- 
dimensional subspaces of an n-dimensional vector space 
over a finite field of order q, and edges are between spaces 
that overlap maximally, the weight is the q-Hahn weight 

n - k  
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Dennis Stanton taking another question 

I-Iere are two applications of the polynomials to prob 
lems on these graphs. The ErdosKuRado thwrem gives a 
sharp bound for the independence number of these graphs, 
and this theorem follows from the explicit form of the poly- 
nomials. A dual problem is the the Kneser conjecture 
(proved by Lovasz) on the chromatic number. I t  remains 
Open for the q-Johnson scheme. One can also use Diacu 
nis' uniform upper bound lemma, and the exact form of the 
first eigenvalues to find the cutoff constants for a random 
walk on the q-Johnson scheme. 

And finally, it appears that a product of r - 1 affine q- 
Krawtchouk polynomials with a single q-Hahn polynomial 
(a polynomial in 7. variables) is a spherical function for the 
Gelfand pair of the general linear group over Z/pTZ, with 
stabilizer on subgroups of type rk. T h i  generalizes the 
9-Johnson schemc. 

Conference o n  Hypergroups-Report 
George Gasper has compiled this report from the recent 

conference on hypergroups in Seattle: 
There were over 50 mathematicians, from 14 countries, 

attending the joint AMS-IMS-SIAM summer research 
conference on "Applications of Hypergroups and Related 
Measure Algebras." The conference was held August 1-6 
in Seattle, at the University of Washington, and it was 
cachaired by William C. Connett, Alan L. Schwartz, and 
Olivicr Gebuhrer. 

We had over 50 talks presented-on a variety of topics 
including Lie hypergroups, probability theory on hyper- 
groups, quantum groups; Gelfand pairs, Fourier and convo- 
lntion algebras, Banach and Ccalgebras, harnionic analy- 
sis; Stiirm-Lioiiville operators, hypercomplex systenis, or- 
thogonal polynomials in one and several variables, and spe- 
cial fuoctions. 

There were talks on addition formulas, product and lin- 
earization formulas, and spectral syntbesis; Hopf and mea- 
Sure algebras, transmutation Operators and inverse spec- 
tral problems, and random walks on polynomial hyper- 
groups; plus graphs, trees, and other discrete hypergroups. 

We were fortunate in that, during the first three days, 
the sky was so clear that on approaching the conference 
building from the north, each participant had a spectac- 
ular view of Mount Rainier (about 60 miles sonth of the 
Campus). Tuesday afternoon was reserved for sightseeing, 
visits to downtown Seattle, The Art Museum, Aquarium, 
Ballard Locks, Pike Place Market, The Science Center, 
Space Needle, and a ferry ride to Bainbridge Island to ex- 
plore Winslow, and then dinner at the Saltwater Cafe. 

In addition to the cuchairs, the participants included: 

Mohamed Akkouchi Richard A. Askey 
Allal Bakali Yurij Berezansky 
Walter Bloom Houcine Chebli 
Charles F. Dunkl Edward G. Effros 

Martin Ehring Jean Esterle 
Pierre Henri Eymard Ahmed Fitouhi 
Gerald B. Folland John Fournier 
Leonard Gallardo Ramesh Gangolli 

George Gasper Moncef Hamza 
Lorna B. Hanes Herbert Heyer 
Rohert Jewett Palle E.T. Jorgensen 
Alexander Kalyuzhnyi Tom H. Koornwinder 

Ray Kunze Christopher Lang 
B.M. Levitan Gregory L. Litvinov 
Mohammed Mabrouki Nour el Houda Mahmoud 
Lazhari Nejib Masatoshi Noumi 

Boris P. Osilenker Gleb Podkolzin 
Margit Roesler Kenneth A. Ross 
Rosa Shapiro Ajit Iqbal Singh 
V.S. Sunder Ryszard Szwarc 

Khelifa Trimeche Leonid Vainerman 
Michael Voit Richard Vrem 
K.Ysette Weiss Norman J. Wildberger 
Daming Xu Zengfu Xu 

Hansmartin Zeuner 

A special effort was made to bring colleagues from M* 
rocco and Tunisia to the conference, and to involve both 
senior and junior researchers in a workshop which initiated 
cooperative efforts. 
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The Airy Integral and EM Diffraction 
The Electrical Engineering Department at Ohio State 

has for many years been situated at the frontier of research 
in electromagnetic (EM) scattering and difiraction. As a 
prelude to Problem #7, and to emphasize that applied 
mathematics is alive and healthy, we present a contrihution 
by Evagoras Constantinides and Ron Marhefka 

A Complete Uniform Asymptotic Expansion 
of the Incomplete Airy function 

by E.D. CONSTANTINIDES and R.J. MARHEFKA 

The Ohio State University ElectroScience Lahoratory 
Department of Electrical Engineering 

Columbus, Ohio 43212 

The incomplete Airy integral given byl 

serves as a canonical integral for some sparsely explored 
diffraction phenomena involving the evaluation of high f r e  
quency EM fields near terminated caustics and compos- 
ite shadow boundaries [1,2]. In equation ( I ) ,  k is the 
wavenumber of the propagation medium and it is assumed 
large. The parameter o indicates the proximity of the ob- 
servation point to the caustic whereas the integration end- 
point y indicates the proximity of the observation point 
to the caustic terrnination or composite shadow houndary. 
Both U and y are assumed real. Here, we seek a complete 
asymptotic expansion for I0 in inverse powers of k  -- CO 

for the case when the saddle points t 1 , z  = & ( - u ) ' / ~  are 
real and widely separated (U « -1).  

For an asymptotic expansion of ( 1 )  that holds uniformly 
as the endpoint y approaches the saddle point tl, we em- 
ploy the following transformation [ I ] :  

2  
q ( z )  = ot + z3 /3  = q ( z l )  + s2 = --(-u)~/' + s2 = T ( S )  

3 
( 2 )  

with arg(s) suitably restricted so that Io(o, y; k )  converges 
as s  3 CO. Hence, employing ( 2 )  in ( 1 )  we get 

with the upper limit taken in the sector 0 5 arg(s) 5 n / 2  
of the complex s-plane. The quantities C and fo(s) are 
given by 

'Electrical engineers use j for J=I, reserving i = v l r  for current. 

Then, using a method introduced hy Lewis [3] along witli 
successive integration by parts the complete asymptotic 
expansion, or Fkesnel integral representation of ( 3 ) ,  is as 
follows: 

where the function f n  is given by the following recursive 
relationship: 

s fL - l ( s )  - fn-1(s) + fn-l(0) 
f n ( s )  = ; n = l , 2 , 3 ,  . . .  s2 

(7 )  
In order to compute the terms of the asymptotic series 

in ( 6 )  we need to derive an expression for fo(s) and its 
derivatives when s  N 0. Since fo(s) is regular near zero, it 
can be expanded in a Taylor series around s  = 0 by means 
of Lagrange's theorem. That is, fo(s) may be written as 
follows: 

a> 

fo(s)  = ansn 
n=O 

(8) 

and this converges uniformly inside a circle of finite radius 
r centered at s = 0. The coefficients an are determined 
using a procedure introduced by Erdelyi [4] that yields: 

I % Amplitude Error I 

Figure 1: Percent amplitude error of the five term asymp- 
totic series far the incomplete Airy function (solid line) 
and its derivative (broken line). Results are plotted vs. 
the  parameter 5 with 0 = -4.0. 

The asymptotic series in (6) was employed in [5] for the 
evaluation of the incomplete Airy function defined hy 

(10) 
when the argument ß is large and negative. Figure 1 shows 
the percentage amplitude error of the asymptotic result us- 
ing five terms of the asymptotic series. The reference data 
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obtained usiiig a Taylor series representation for g, de- 
rived in 151. Tlie eiror resillts lor hotli the function (solid 
line) aiid its derivative (broken liiie) are plotted vs. the 
parameter E,  with ß = -4.0. The asymptotic result shows 
excellent agreement with the series solution, exhibiting a 
maximum error of only 0.075%. 

The coinputation of higher order phase integrals, such 
ai the incomplete Pearcey function giveii by 

is also ol great interest. We note that several expansions 
Tor the con~plete Pearcey integral exist in the literature 
[6,7,81. Similar expansions for the incomplete integral can 
be round but tliey are expected to be more challenging. 

Refereiices 
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Two Maple Packages 
What follows is areport on two Maple packages for doing 

symbolic manipulation on a Computer. Both are available 
by ftp and we accordingly make the usual disclaimer: there 
is no gnarantee or warranty. 

First there is a contribution from Doron Zeilberger on 
dealing with hypergeometric function identities and related 
problems. I t  is available by ftp from the site: 

math.temple.edu 
in the directory pub/zeilberger/programs. 

Second there is a revised version of John Stembridge's 
symmetric function package called SF2. Here are a few 
coinments taken irom his announcement: 

SF2 is an improvement over SF 1 in several respects. It 
has better speed and space-efficiency, more functions, and 
better documentation. SF 1 can do any computation of the 
type one finds in the first chapter of Macdonald's book on 
symmetric functions but SF2 can do more. Perhaps the 
most interesting new feature in SF2 is an enhmced ability 
to manipulate sophisticated symmetric functions, such as 
Hall-Littlewood functions. 

Here are instructions for getting a copy of SF 2. 

1) 'cd' to the directory where you plan to store 
the package. (e.g., /usr/local/maple/package) 

2) Issue the UNIX command 
ftp Rp.math.lsa.umich.edu 

(currently equivalent to ftp 141.211.64.51) 

Use "anonymous" as your username and your 
name as the password. Alter you get the "ftp>" 
prompt, issue the following ftp commands: 

cd pub/jrs 
binary 
get SF.tar.2 
bye 

3) Back on your UNIX machine 
issue the commands 

uncompres SF.tar.Z 
tar -xvf SF.tar 

4) Follow the instructions in the file 
README.SF to install the package. 

SF2 requires Maple V (Release 1 or 2) running in a 
UNIX environment. Eventually SF2 will probably be 
added to the Maple Share Library (SF 1 is there already). 
But until that happens, you will need a UNIX machine on 
the Internet to acquire and unpack the soitware. 

John has also made some minor cosmetic changes in Iiis 
other packages (posets, coxeter, and weyl) to make them 
inore compatible with Maple V, Release 2. 
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Meetings a n d  Conferences 
Some of these items have appearcd in previoii editions 

so you may be reading them here for the third time. 
1. A confereiice on "Nonlinear Niimerical Methods and 

Rational Approxiination" will be lield at the University of 
Antwerp from September 5 to 11, 1993. Registratioii will 
cover housing, participation, and a copy of the conference 
proceedings-which will be similar to the 1987 proceed- 
ings. Special attention will be paid to hoosing and to social 
events for the participaiits. 

The emphasis will be on Padk approximation, rational 
inlerpolation, rational approxiination, continued fractions, 
and orthogonal polynomials. Each of these topics will be 
introduced by a one hour siirvey lecture. Also welcome are 
contributions on multivariatc or multidiinensional p rob  
lems, error analysis, software development, and applica- 
tioiis. Participants are invited to  present a 20 minute re- 
search talk. 

She  iiivited speakers will be A. Goiichar (Moscoiv), 
M. Gutknecht (Zürich), W.B. Jones (Boulder, USA), D. 
Lubinsky (Witwatersrand, Soutli Africa), and E. Saff 
(Tampa, USA). 

For more information contact the organizer, wlio is 

Annie Cuyt cuyt@wins.uia.ac.be 
Department of Mathematics & C.S. 
University of Antwerp 
B-2610 Wilrijk-Antwerp, ßelgium 
Trl: (32) 3 820-2407 Fax: (32) 3 820-2244 

2. "Symbolic Computation in Combinatorics" is the ti- 
tle of a workshop to  be held from September 21 to 24, 1993 
at the Mathematical Sciences Institute of Cornell IJniver- 
sity in Ithaca, N.Y. Lectiires will he given a t  tlir Ceii- 
ter lor Symbolic Methods in Algoritlimic Mathematics, of- 
ten called ACSyAM. Tliis Center is siipported by tlie U.S. 
Army Research Office. 

Tlie focus of the workshop will be on tlie role of coin- 
puter algebra in solving problern concerning symbolic ma- 
nipulatioii of combinatorial formulae. and on the formal 
treatment of analytical problems in comhinatorics. For 
example, ~b inomia l  sums, q-hpergeometric series, aiid 
rccurreiices will be considered. TIie intended scope also 
includes nontrivial applications as well as nelv algorithms. 
Systems aspects, and demoiistrations. As for the maiii 
speakers, G E .  Andrews will speak on "AXIOM and the 
Bormein Conjecture", P. FIa,jolet will give a talk on "Sta- 
tistical Combiiiatorics", and D. Zeilberger will talk aboiit 
"The Holonomic Paradigm and beyond 

Tlie workshop is being cworganized by 

P. Paule ppaule@risc.uiii-liiiz.ac.at, and 
V. Strehl strehl@informatik.uni-erlangen.de 

3. An "International Joint Symposium on Special Func- 
tions and Artificial Intelligence" will be held in Torino Italy 

on Octobri 14-15, 1993. Tlie Symposii~m is dedicated to 
1,iiigi Gattmclii and Rancesco 1,erda on the occa5ion of 
their seventiet,li hirtlidays. 

Tlie Syml>osiom is bring organized by Dipartimento 
di Matematica dell'Univeisiti di Torino, with financial 
support Ironi varioils Italiaii agencies. According to the 
brochure now in circiilation, the purpose of tlie Sympo- 
siiiin is to hring togcthcr ivr1I-known researchers in special 
Iiinctions aiid in arliiicial iiitelligence. Two parallel ses- 
sions air  plantied, with 12 speakers for each topic. Rom 
oiir own activity g~oi ip  Fraiicisco Marcellaii, Andre Ron- 
veaiix, and Jet Wimp are scliedoled to speak. 

The organizers arr G. Allasia aiid C. Dagiiiiio Chiesa 
of the Dipartimento di Matematica, Uni\rersitii di Torino. 
For irifmmation please contact 

Universita di Torino 
Dipartimento di Malematica 
Via Carlo Alberto 10 
10123 Torino, Italy 
Tel: (39) 11 538 855 Fax: (39) 11 534 407 
C-inail: ari~iosiiio~dm.iiiiilo.it 

4. Walter Vaii Assche Iias forwarded this information 
aboiit aii October meeting in Leiiven: 

Tlie Belgian Contact Group on "Special Functiom and 
Their Applicatioiis" is organizing a meeting on Riday, Oc- 
tober 22, 1093 a l  the Katholieke Universiteit, Leoven. 

The invited speakers will be Moiirad E.H. Ismail of 
tlie University of South Florida (Tampa, FL, USA) who 
will preseiit a talk on "q-beta integrals and hiorthogo- 
nal rational functions"; Gerard 1,etac of the Universiti. 
Paul Sabatier (Toiilouse, 1'i.ance) who will talk ahout "The 
2<1+4 typrs of Meixner polynoinials in Rh"; aiid Cliristiaii 
Berg of tlie Ui~iversity of Copenhagen, Denmark, wlio will 
speak aboiit "Tlie Ncvanliniia parametrization for soine 
indetermiiiate Stieltjes moinent probleiiis associated with 
birtli and deatli processes" 

ßesides ttliese invited talks there will be time reserved 
Tor the sliorter commiinications. A detailed program and 
directions on Iiow to get to  Leuvcii will be mailed in early 
October to anyone responding to this announcement. 

We hope to see you in Leiiveii! 
Andri. Konveaiix Waller Van Assclie 
F.U.N.D.P. K.IJ. Leuven 
Departement de Physiqiie Departement Wikunde 
Rite de ßriixelles 61 Celestijnenlaaii 200 B 
5000 Namur, Belgiuin 3001 Heverlee, Belgium 

For more information please contact 
%'alter Van Assche 
timail fgaee03~ccl.kuleuven.ac.be 
or Fax: (32) 16 293 545. 

(Aiidr6 is President of thc Coiitact Group and Walter is 
tlie Secretary-Ed.) 
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Lanczos International Centenary Conference 
Altn: Sheehan /Heggie 
NCSU/OCE&PD, Box 7401 
Raleigh, NC 27695 lanczas@math.ncsu.edu 

6. A session on the topic of special fuiictions will be 
held during the March 25-26, 1994 meeting of the AMS in 
Maiihattan, Kaiisas. Anyone who might be interested in 
presenting a paper a t  this meeting should please conlact 

Robert Gustafson 
Dcpartment of Mathematics 
Texas A&M University 
College Station, T X  77843, 
Tel: (409) 764-8933 and (409) 845-3950 
Fax: (409) 84560'28 rgustaf@math.tamit.edu 

7. The 100th anniversary of T.J. Stieltjes' premature 
death will be commemorated in 1994-95. A number of 
activities are planned in Leiden, and also in Toulouse. 

First of all, in April 1994 thc Congress of Wiskiindig 
Genootschap (The Dutch Matheinatical Society) will be 
Iield in Leiden, where Richard Askey will give the Stieltjes 
Lecture. Contact: 

Prof. Gerrit van Dijk 
Rijksiiniversiteit Leiden 
Afdeling Wiskunde en Informatica 
P.O. Box 9512 
2300 RA Leiden, The Netherlands 

Tlieii in Toulouse there will be a colloquium in tlie Spring 
01 1995. The focus will be on continued fractions and 
moment problems, orthogonal polynomials, Laplace trans- 
forms, the Riemann hypothesis, aiid other topics. This will 
have a soinewhat historical character. There will also he 
an emphasis on the work of Stieltjes in both the graduate 
and undergraduate seminars. Contact: 

Prof. J.-B. Hiriart-Urruty 
Groupe d'Histoire des Mathematiques 
de l'Universit6 Paul Sabatier 

Contents 
Difli~sion Ki7zelics i?i i1fi~mscopi.c h'onhonio~eizeoiis Qsieri>s. 
Prrcr Cliffoford and Nicholas J. B. Green 
Fl~rct~6afi0,zs in ATonlivreur Systenrs D~-iw>r by Colrired ,\'eise, 
Mark Dyknian and Katja Lindcnberg 
Percolntio~i, Shloma Havlin and Arinin Bunde 

Aspect.~ oofTruppi?~g in1 Tra?lspo~? Ploce.ses, 
Fnnk  den Hollander and George H. Weiss 
Stwhnstic Resoiia>ice: Flonz the Ice Ages lo rhrr iIloiikgvk .?U>: 

Frank Moss 

H e r e  is a collection of independent anicles on 
mathematical problems recently developed in 
statistical physics and tlieoretical cheniistry. The 
book provides both an introduction and a review of 
ciirrent research on tlie topics of nonlinear systeins 
and colored noise, stochüstic resonance, 
percolation, the trapping problem in the theory ot' 
random waiks, and diffusive models for chemical 
kinetics. Some of tliese topics have never before 
been presented in an expository book form. 

Applied inathematicians will be acquainted n'itli 
some of the contemporary problems in sratistical 
physics. A few areas citrrently attracting intensive 
research efforts are described and sonie of the 
techniques used in this researcli are outlined, as 
well as principal results and outstanding questions. 

To Order: (Use yaur VISA, Mastercard or American Express) 
Call toll-free in USA 1-800447-SIAM 
Outside USA call (21 5) ?R?-9Ron 
Fax: (215) 386-7999 
Or send check or mm 
SIAM, DepLBKAG! 

.--, --- .--- 
/ E-mail: seivice@siam.org 
oney order to: 
33, P.O. Box 7260, Philadelphia, PA 19101 

Shipping and Handling 
USA: Add $2.75 for the iirst book, and $.50 for each additional book. 
Canada: Add $4.50 for the first book, and $1.50 far each additional 
book. Outside USAICanada: Add $4.50 per book. 
All ovcrseas delivery via airmail 

Paymenlr may  be made by iuire t ranrf r r  10 SI.&\! r bank: 
I'NC lI,mk, 3535 \!,Ac,( 5 t r t ~~~ t ,~ l~~ laJe lp1~ i . ~ ,  I ' \  lV:.l4, 
,\I%:\ l<~murin~ rn~31c 11.15? 1\<:0.1nt Nxnw S>:~ek iur inJ~t<tr#al ' 1 ~ 3  

A~ol ied  ~ a t h e m a t i n :  Accaunt Number: 509-76-5 
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Problems 
2. 1s it triie tliat 

is a coiivex hinction ol  3: \vlienrver -m < z < ru aiid 
O < t . < l ?  

Siibmitted hy George Gasper, Aiigust 19, 39W. 
(g-gaspnr@nwii.edii) 

3. The follo~viiig Toeplitz inatrix arises in several appli- 
cations. Define for i f j 

sin on(7 - j) 
'4ij(0) = 

s ( i  - j) ' 

and set Ai, = o .  Conjecture: the rnatrix 

has positive entries. A prool is kiiown for 0 < n <: 112. 
Caii onr extend this to 0 < a < I?  

Siibmitled by Alberto Grünbaiim, November 3, 199'2 
(grunbaumQmath.berkeley.edu) 

4. Prove tliat 

Submitted by R. William Gosper, May 10, 1993. 
(Tel: (415) 948-2149 Fax: (415) 948-2443) 

5. Thc result ol  Problem Sf4 caii be geiierali~ed to 

-. 1 "-' sin (5(2k -I- 1)s / (4m)  t x/4) 
m - C i2sin ((21; + i)?r/(2m))i1/2 

k=O 

valid for integral m 2 2. 
Siibmitted hy J. Boersma and P.J. de Doelder, 

Jiily 12, 1993. 
(wstanalQwin.tiie.nI) 

6. For nnonegative integral n, let 

Evaluate the integral 

as a rational function of o 

Submitted by Barbara S. Hertrairi aiid Otto G. Riiehr, 
Aiignst 3, 1993. 

(bcrtram[arnath.inLii.Fdii otto~~~n'atl~.~~itii.rdii) 

7. Tlir inrornplrt<~ Airy integral giveii ljy 

servrs as a ra~ioiiical iiitrginl lor a)inc sparscly cxplored 
diffractioii plieiioini~iia involving the evaluation of liigli lrr- 
qiiriiry EM iields near trrminated caiistics arid coinposii.r 
slia<low boiiiidaris.;. Iii rqiiatiori (1): k is tlie waveniiniber 
ol  tho propagalioii mrdiiirn and is assiimed t,o be tlie largc 
paramett-r. Rotli tlir p;arariieLrrs o and y arr  real. 

, . I lic desired task is t,o derive a coinl~lete asynptotic ex- 
paiision for 1,) in invrrsr powers of k + m lor the rase 
ahen the saddle points of tlir integrand s&tisfying 

are real and widely separater1 (o << -I) .  Tlir asymptotic 
(sxpansion slioiil<l h<i of t . 1 1 ~  form 

iii wliicli J(o. y, n)  is exprrsscd in tcrins of kiiown aiicl cas- 
ily compiilrd liinctions. Thr  a.sympl,otic exl~ansioii in (4) 
slioiild also hold iiniformly as tlie endpoinl y approaches, 
or coincides witlr, one of tlir saddle points. 

Si~bmitted hy E.D. Constantinidrs and R.J. Marlieka, 
Aiigiist 11, 1993. 

(rvagorasQtiger.eng.oIiiwstate.ed~i) 
(i:jni~@tigrr.eir&iio-state.edii) 

(Sr? tlicir artirl(l on KM <liffraction, this issiie-Ed.) 

A Correct ion 
I r i  tlic last issiie wr repriiitrd a sliort bio of I<anianiijan 

whicli concliided with t,hr s t a t r m ~ n t  "A conjrclore niaiie 
I?). Ranlaniijan iri 1916 ums proved (ni(y in tlie year 1974, 
fti. the Rencli Riatßeniatician Deligne usirig ver,y ssophisti- 
rat& iiretliorls nf Algehraic Geonietry." Actiially, Pierrr 
Ileligne was born iii Rriissels on Octohcr 3, 1944, and 
hr sliidird al. LIie IJniversily of Brussels, thcreiore Iie is 
Uelgian and iiot I+rricli. Ilr  stiidied witli Jacqucs 'Tits, 
Alexaiidrr Grotlieiiclieck. aricl Jran-Pirrrr Serre. Ilcligne 
ufoii tlie Firlds lnedal in 1978. 

Thanks t o  oiir Helgian colleagiirs lor pointing lhis oiit. 
bt'r havr also passrd tlie iniorination on to our lriends in 
Madras, froin wliom Lhe bio oir Hainaniijan was copird. 
We rrgret i.Iie crriir--for wliicli ive take respnnsibility. 
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Solutions t o  P rob lem #4 
Three solotions were submitted and we have decided to 

print them all, in the order received. 
Bill Gosper had a disc crash, unfortunately lasting for 

several weeks, leaving him stranded without Iiis Macsyma, 
his tables or W. That caiised him to rummage through 
A B R A ~ ~ O W I T Z  and STEGUN where he found tliat a linear 
combination of 15.1.21 and 15.1.31 led to our problem #4, 
wliich Mizan referred to as rather elemeiitary. Now that 
the disc is up and running, Bill promises sornething rather 
substantial to keep Mizan busy. 

Not surprisingly Mizan uses q-series, while the other two 
solutions, one by Boersma and de Doelder, and the other 
by Otto Ruehr, rely on the beta integral. 

Solution to Problem #4 
by J.  BOERSMA and P.J. DE DOELDER 

Department of Mathematics 
Eindhoven University of Technology 

5600 MB Eiudhoven, The Netherlands 

Let tlie sum of the series be denoted hy Ss. By use of 
tlie heta integral 

wve establish the integral representation 

Tlirough tlie substitution t = 1/(z2 + 1) the integral 
transforms into 

which is evaluated by contour integration in the complex 
z-plane. In the upper half-plane I m z  > 0 the integrand 
has simple poles at 2 = zk and z = -Zh, k = 0,1,2, where 
zk is determined by 

z; + 1 = exp ((21; + l)?ii/6), I m q  > 0. 

Thus we have 

The sum of tlie residues ol the integrand at z = zk and 
z = - Z k  is lound to be 

The latter sum can be simplified to 

which is now expressed in terms of trigonometric functions. 
By substitution of the known values 

1 + cos (7112) 
cot (7124) = 

sin (7/12) 
= ("5+ l j ( V 5 i -  V?) 

I - cos (714) J 
tan(?i/8) = = 2 - 1  

sin (714) 
1 + cos (57112) 

cot (57124) = 
sin (57112) = ( J z -  U ( & +  V?) 

we are led to the final result 

As a check, the numerical evaluation of both (1) and (2) 
yields S6 = 0.3763408 . . . . Observe that 

sin (718) = 2 - 3 / 4 ( h  - 1)'12 

in the result to be proved, so there is agreement with (2). 
Remarks. 
1) Note that Ss can be expressed as a generalized hy- 

pergeometric fnnction gFg with argurnent -1: 

2) The result ol this problem can be generalized to 

1 "-' sin (5(2k f 1 ) ~ / ( 4 m )  + 714) 
m = - C k=o [Zsin ((2k + l)?r/(2m))]l12 

valid for integral m 2 2. (Received July 12, 1993) 

and by tlie residue theorem we obtain 
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Solution to Problem #4 
by MIZAN RAHMAN 

Department of Mathematics and Statistics 
Carleton University, Ottawa, Ontario K1S 5ß6  

Gosper's identi ty 

is rather elementary so I will first give a q-extension: 

(ibq*+3/2 > v -~-1/2/b.  
t- 

(iqa, -aiq1/2-~\b; q), 

where (c.c.) stands for complex conjugate of the precediiig 
expression, and it is assiimed that q,a,  b, a are real, 0 < 
q c 1 and q1I2 < qa < 1. This follows directly lrom 
Ramanu,jan' summation formula by observing that 
the bilateral series on tbe left side of (2) is eqtiivalent to 

where p = e"'l3. See Gasper and Rahman's hook ßaszc 
Hypergeometric Series lor various summation lormtilw and 
notations. 

For the special case a = b = 1, 0 < a < 112 we have 

Using the limit of tlie q-binomial formula we get 

lim S(q) = 
q-1- 

However 

-1. -2 cos [(r/2) + (71/8)] P 2 sin ( ~ 1 8 )  
2114 2114 

(5) 

P 2 cos (71124) 2 cos (571124) 
- J- - Jzcos(r/12) 

= 2v+, say. 

Dennting 0 : 71\24 wn have 

P = 2 cos2 0 cos 20 + sin 2O(cos 0 + sin 0)' 

-&cos~(s in0  + cos0) 

= 1 f cos 20 + sin 28 - f i (cos2 0 + cos 0 sin 0) 

Now 
1 t cos(?i/l2) + sin ( ~ 1 1 2 )  = 

Using (5)  - (8) in (4) and the formula 

lim (q ;q )m (1  -q)1/2 =r(1j2) = ~n (9) 
q-1- (q1/2; q)- 

we derive (1). (Received July 12, 1993) 

+ (c.c.) = S(q), say. (3) 
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Solution to Problem #4 I 

Department of Mathematical Sciences 
Michigan Technological University 

Houghton, MI 49931 

Consider a more general problem: evaluate fp(x), where 

Represent the summand as a beta integral, and sum to get 

By a partial fraction expansion one obtains 

The last step employs one of the quadratic transformations 
of Gauss, namely 

with a = 2, C = 5 .  
1-01' p = 3 we find 

and 

whereu2 = 1-x2+x4 ,  u = 2 u + 2 - x 2 ,  audw=? i+3x2 .  
Appropriately, for X = 1 this reduces to  Gosper's result. 

(Received August 4, 1993) 

Wavelets: 
Algorithms & Applications 
Yves Meyer 
Translated and revised by Robert D. Ryan 

Wavelet analysis, an exciting new theory on the forefcont of 
scientific thoueht, is a unifvine conceot that interoretc a laree " U 

body of scientific research. For example. the application of 
wavelet-based techniques to image compression has major 
economic imulications. In the exoandine Beld of cimal and 

signals and numericel imageprocessing 

Professor Meyer, one of the world's leading expertc in wavelet 
research. oresents with eoual ckill and claritv the mathematical 
background and the majar wavelet applicetions, ranging from 
the digital telephone to galactic structure and creation of the 
universe. ~ o v &  before hsve the historic orieins. the oleorithms. 
and tlic spplicati~iis u i  ivavi.lrt.; 1ici.n ~lisciisscil iii sui:li drtail. 
~wcn~iiling il iiniiying prcsentation ai.i:risililii t r i  i~it*niist.; tlnd 
eiiginrrrs ai:riiis ,111 diur.il>lini:s nnd 1cve.s .if tr~iiiiiig 

The hook is based on a series of lectures prssented at the 
Suanish Institute and is now beine oublished for the first time ". 
in Eiislisii. Wriii6in sprr:ifically for scieiitist< ~vitli ilivt,r+! 
hockgrouiids. tlie iiiateridl i i  prrsiriitrrl in J niainer iliat >rill 
aoueal to hoth exoerts and nönexoerts alike. It is a valuahle tool . . 
for engineers and scientists (hom graduate students to expertsl 
faced with signal and image processing problems. It is also the 
answer to anyone asking, "hat are ~ake le t s?"  

Contents 
Part I: Signals and Waveiets: Pari 11: Wavelets from a Hislorical 
Perspective: Part In:  Quadraturs Mirmr Filters: Part N: Pyramid 
Algorithms far Numerical Image Processing: Part V: Time- 
Frequency Analysis for Signal Processing: Part VI: Time-Frequency 
Algorilhms Using the Malvar's Wavelets: Part VII: Time-Frsquency 
Analysis and Wavelst Packets: Part VIII: Computer Vision and 
Human Vision: Pari 1% Wavelets and Fractals; Part X: Waveiets 
and Turbulsnce: Pari XI: Wavelets and the Study of Distant 
Galaxies: Index. 

1993 I X.  + 133 pages 1 Softcover I ISBN 0-89871 -309-9 
-1s1 Price 519.50 I SIAM Memoer Pr'ce $15.60 /Code OT38 

To Order: 

SIAM. Depl BKAG93 P'O Box 7260, Phtladelphia, PA 19101-7260 

Shipping and Handling 
USA: Add $2.75 lor Lhe lirst book, and $50 for each additional book. 
Canada: Add $4.50 lor the linl book. and $1.50for each additional bwk. 
Outside USbJCanada: Add $4.50 per bwk. All overseas delivery via 
airmail. 

Pavmenb mav be made bv wire tranrfer to SIAM'S bank: 
PNC Bank, 3535 Marke1 ~ l < e e l . ~ n  adeipnta PA 19104: 
ABA ROUI ng 1031000053 Acm~nl harne: Soc cly for Ind~slinlond 
Appl ed Mainernalcs; Acm~nl N~rnocr 509.704.5 
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How t o  Submit Material for t h e  Newsletter 
Like most newsletters, this one relies on input from the 

members it is supposed to serve. 
Here is the publication schedule. Material received on or 

before a Draft #1 date can be included in that particular 
edition. Material received after such a date will have to be 
considered for a later edition. 

Edition Draft #1 Mailing 
Fall August 10 September 1 

Winter November 10 December 1 
Spring February 10 March 1 

Summer May 10 June 1 

Please send your Newsletter contributions to the Editor 

Eugcne Tomer 
150 Hernandez Avenue 
San Francisco, CA 94127 
Tel: (415) 665-9555 Fax: (415) 731-3551 
etomer@netcom.com 

The preferred mode is a 14TEX file sent by e-mail. This 
should be followed by a hard copy which is necessary if you 
have graphs or drawings. Note that the column width is 
exactly 3.5 inches while the font is the default \normalsize 
(cmrlo); also these constraints may tax your patience 
when typesetting the longer formulas. Here is the &T$ 
preamble you will need when setting up your manuscript. 

\documentstyle [tvocolumnl {mticle} 
\topmargin -0.5in 
\oddsidemargin -0.375in 
\evensidemargin -0.375in 
\textheight 9.2in 
\textuidth 7.25in 
\columnsep 0.25in 
\parskip 0.02in 
\begin{document} 
\title{Draft) 
\author{Name of Author(s)) 
\date{\today} 
\maketitle 
;( Your text input goes here * * 
\vf ill 
\end{document} 

With last minute items tiirnaround time can be short. 
Please check over your material for accuracy and complete- 
ness hefore submitting it. 

Since the membership embraces many languages, errors 
in an ümlaut, cedilla, or hGek may be conspicuous if they 
occur in a name. Also, first names rather than first initials 
are preferred, in view of the wide geographical dispersion. 
For given only a first initial (with no address or affiliation), 
you cannot always prove the uniqueness of an individual 
even if you have every memberlist. 

You may also send your contributions to the Chair of 
the Activity Group 

Charles Dunkl 
Department of Mathematics 
University of Virginia 
Charlottesville, VA 22903 
Tel: (804) 9'24-4939 Fax: (804) 982-3084 
cfd5zQvirginia.edu 

The Newsletter is a quarterly publication of the SIAM 
Activity Group on Orthogonal Polynomials and Special 
finctions. The Editorial Committee consists of Charles 
Dunkl, George Gasper, and Eugene Tomer. 

To join the group and thereby receive the Newsletter, 
please contact 

Society for Industrial and Applied Mathematics 

3600 University City Science Center 
Philadelphia, PA 19104-2688 

Tel: (215) 382-9800 service@siam.org 

If e-mail and I4T$ are not suitable for you, then almost 
any other mode will dw-provided the result is readable. 
A typewritten Fax is fine. 
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