
CURRICULUM VITAE AND RESEARCH

J. KOREVAAR

Part I. General Information

1. Biographical Data

NAME: Jacob (Jaap) Korevaar

DATE OF BIRTH: January 25, 1923

PLACE OF BIRTH: Lange Ruige Weide (now part of Reeuwijk), The

Netherlands

CITIZENSHIP: Naturalized U.S. citizen (1959)

MARRIAGES: (1950–1970) married to Johanna Elzelina Ladestein,

now Johanna Thompson,

(1971–2010) married to Dr. Pia Rosa Pfluger†

CHILDREN: (first marriage) Wilhelmina (1952), Nicholas (1954), Al-

bert (1956), Eric (1959), David (1962);

(second marriage) Karina (1973), Marc (1975), Jacqueline (1977);

cf. the personal information in Section 5.

HOME ADDRESS: Mecklenburglaan 25, 1404 BE Bussum, The Nether-

lands

BUSINESS ADDRESS: KdV Institute for Mathematics, University of

Amsterdam, Science Park 904, Postbus 94248, 1090 GE Amsterdam,

The Netherlands

2. Education

SECONDARY: Municipal H.B.S. Dordrecht, 1935–40

HIGHER: Universities of Leiden and Utrecht, 1940–49 (with war-time

interruptions)

Date: July 23, 2014.
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Mathematics, Physics and Astronomy: candidate, Utrecht, end of 1942;

Mathematics and Physics: drs, Leiden, 1947;

Mathematics: Ph.D., Leiden, 1949;

Title of Thesis: Approximation and Interpolation Applied to Entire

Functions;

Ph.D. advisor: H.D. Kloosterman.

3. Career

REGULAR PROFESSORSHIPS (Mathematics)

Technische Hogeschool (Technical University) Delft, 1951–Jan. 53;

University of Wisconsin, Madison, Feb. 1953–64; Chairman, Program

in Applied Mathematics and Engineering Physics, 1956–61; Associate

(and/or Acting) Chairman, Dept of Mathematics, 1962–64;

University of California San Diego (La Jolla), 1964–74; Chairman, Dept

of Mathematics, 1971–73;

University of Amsterdam, 1974–(Jan.) 93; Director, Math. Institute,

1980–83; Professor Emeritus, 1993–.

TEMPORARY and VISITING POSITIONS

Mathematical Center (now CWI), Amsterdam, research associate 1947–

49;

Purdue University, visiting lecturer 1949–50, visiting assistant professor

1950–51;

University of Michigan (Ann Arbor), Summer 1950;

Stanford University, Academic year 1961–62 and several summers, most

recently 1969;

Claremont Graduate School, Sep. 1969–Jan. 1970;

University of Oregon, Summer 1970;

Imperial College, London, Academic year 1970–71;

Technical University Eindhoven, Summer 1971;

California Institute of Technology, Spring 1988;
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Bar-Ilan University (Israel), Spring 1992.

4. Memberships and Assignments

WISKUNDIG GENOOTSCHAP (Netherlands’ Mathematical Society),

1942–; chairman 1982–84; honorary member 1998–;

AMERICAN MATHEMATICAL SOCIETY, 1949–; chairman, AMS

Summer Research Institute on ‘Entire functions and related parts of

analysis’, La Jolla, 1966; honorary member 1993–; fellow 2012–;

MATHEMATICAL ASSOCIATION OF AMERICA, 1953–; Lester R.

Ford Prize (1987) and Chauvenet Prize (1989) for mathematical expo-

sition;

KNAW (Royal Netherlands’ Academy of Arts and Sciences), elected

foreign correspondent 1959; elected member 1975; coordinating editor,

Indagationes Mathematicae, 1984–98 (with an interruption to serve

as chairman of the Dutch Government’s ‘Verkenningscommissie voor

Wiskunde’, 1989–92); chairman, Mathematics Section, 1994–96.

OTHER HONORS and SPECIAL ASSIGNMENTS

Reynolds’ award ‘for outstanding teaching of future engineers’, Univ.

of Wisconsin, 1956;

Fellow Amer. Assoc. Adv. Science, 1961–;

HONORARY DOCTOR, University of Gothenburg (Sweden), 1978;

Initiated exchange agreement in Mathematics between the Amster-

dam Institutions and the Steklov Mathematical Institutes (Moscow,

Leningrad) of the Soviet Academy of Sciences, 1988;

Chairman, Visiting Committee for Mathematics in Flanders, 1995–96.

LECTURES at Meetings/Conferences/Universities:

Some 400 talks in various countries, among them many in Eastern

Europe

Co-editor of several mathematical journals and of conference proceed-

ings at one time or another
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5. Jaap Korevaar’s Family

PARENTS. Jaap’s father Nijs (1896) was the eldest son of farmer Jacob

Korevaar at Molenaarsgraaf who was active in church and community

(school and water district). Son Nijs briefly tried farming but did not

like it. Interested in mathematics and other academic subjects, his par-

ents gave him permission to become a teacher. He served as a school

principal in a number of villages in the province of Zuid-Holland. Jaap

showed an early interest in numbers, which was stimulated by his fa-

ther. His mother Cornelia Agatha (1897) was the youngest daughter of

B.M. Wepster, a well-known school principal in Hendrik Ido Ambacht,

and E.A. Lancel, a teacher. Cornelia had musical talent and studied

piano for a number of years. However, following the wish of her father,

she became a teacher like her eldest brother and her sisters.

BROTHERS. Jaap (1923) is the eldest of the four Korevaar–Wepster

children (all boys). Of his brothers, Bert (1925) became professor of

materials science at Delft, while Nijs (1927), another Delft engineer,

became a businessman in Switzerland. Continuing a different Wepster

tradition, Kees (1934) became an officer in the merchant marine, but

later had a career at the KNMI (Royal Netherlands’ Meteorological

Institute).

SPOUSE. Jaap’s second spouse Pia was a numerical analyst, but had

broad interests outside mathematics, including music. Her father Al-

bert Pfluger was a well-known mathematician at the ETH, Zürich, her

mother Maria Jeger was a teacher of English.

CHILDREN. The five children of the first marriage live in the United

States.

Daughter Wilhelmina (1952) trained as an anaesthesiologist (UC Berke-

ley, UC San Diego, Yale) and later specialized in the treatment of pain.

She practiced in Philadelphia. Wilma and husband R.W. (Bob) Pear-

son (Univ of Pennsylvania) retired in 2012 and moved to Cape May.
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Son Nicholas (1954) studied mathematics (Harvard, Stanford) and is

now a professor at the University of Utah.

Son Albert (1956) is severely handicapped and now institutionalized in

Arkansas.

Son Eric (1959) trained as an applied physicist (Cal. Tech., Princeton).

He started, developed and finally sold a successful company in the area

of laser communication. He lives in La Jolla, CA; present company

The Science Artist.

Son David (1962) is a classical pianist (Juilliard School, New York) and

now a professor of music at the University of Colorado (Boulder).

The three children of the present marriage live in The Netherlands.

Daughter Karina (1973) studied violin at Utrecht, Amsterdam and

Berlin. Living in Hilversum (where she served with the Radio Philhar-

monic Orchestra) she now is a violinist with the Netherlands’ Philhar-

monic Orchestra (Amsterdam).

Son Marc (1975) studied experimental physics at Utrecht, obtained a

PhD at TUDelft and now works for a company at Delft.

Daughter Jacqueline (1977) studied Russian (Amsterdam) and the

Theater (Maastricht); she lives in Amsterdam.

HOBBIES. Besides mathematics, Korevaar’s hobbies include hiking,

foreign languages and listening to classical music.

Part II. Research Work

6. Introduction

Korevaar’s research broadly falls into the areas of complex analysis

and approximation theory.

Here complex analysis includes classical function theory and aspects of

several complex variables, as well as the related area of potential theory.
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The approximation theory includes complex approximation, Fourier

analysis, Tauberian theory and quadrature theory.

Special areas are the theory of distributions or generalized functions

and (more recently) the theory of prime pairs.

Numbers in brackets refer to the list of publications.

BEGINNINGS. Stimulated by his secondary school teacher of mathe-

matics (later professor) C. Visser in Dordrecht and by lecturer (later

professor) H.D. Kloosterman at Leiden, Korevaar developed an early

interest in Tauberian theory. Having to spend a number of war years

1940–45 at home or in hiding, he studied work of Hardy, Littlewood,

Pólya, F. Riesz, Szegő and Wiener. Influenced also by his lifelong

friends (later professors) Fred van der Blij and Dick (N.G.) de Bruijn,

he solved many of the Wiskundige Opgaven (Mathematical Problems)

published by the Netherlands’ Mathematical Society. Considering the

limited range of topics taught in the universities before 1947, work on

these Problems had a salutary broadening effect.

Korevaar wrote his Ph.D. thesis at the Mathematisch Centrum (Math-

ematical Center) in Amsterdam. There, van der Blij and he, the first

research associates actually on the spot (1947), were doing a good deal

of leg work as well as a certain amount of teaching (evening courses).

Stimulated by mathematical developments which they picked up from

the newly arriving literature, they organized a series of survey lec-

tures under the title ‘Actualiteiten’. Cf. the book ‘Zij mogen uiteraard

daarbij de zuivere wiskunde niet vergeten’ [Dutch, from the mission

statement of the Mathematical Center: ‘In this, they should of course

not ignore pure mathematics’], (G. Alberts, F. van der Blij, J. Nuis,

eds), CWI Tracts, Amsterdam, 1987, in particular pp 161–171.

The surveys also presented them with topics for research. Thus, a

question by de Bruijn and survey [6d] were the beginning of Korevaar’s

thesis [10], which involves entire functions and complex approximation.
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Earlier publications of Korevaar on real approximation were moti-

vated by Tauberian questions and Müntz-type or lacunary polyno-

mial approximation. The frequently quoted note on ‘slowly oscillating

functions’ (now called slowly varying functions) with van Aardenne-

Ehrenfest and de Bruijn [9] was also motivated by Tauberian questions.

Interaction with de Bruijn would continue for many years; cf. the paper

[120] devoted to the latter’s work in analysis.

A visit to the Mathematical Center by Paul Erdős (Fall 1948), in

connection with his and Selberg’s surprising ‘elementary proof’ of the

prime number theorem, ultimately led K. to a series of Tauberian pa-

pers; cf. Section 8.

INTERACTION WITH TEACHING. Throughout his career, Korevaar

has devoted much time to teaching and the preparation of elaborate

lecture notes; see [27c], [42a], [70a], [81b], [81c], [90a]. His courses in

the U.S. on ‘Mathematical Methods’, primarily for graduate students

in physics and engineering, occasionally drew over a hundred students.

Some of his research was directly motivated by the teaching, which led

to his books [45], [116]; cf. Section 9.

7. Complex Analysis

As mentioned already, Korevaar’s Ph.D. thesis was in the area of entire

functions and complex approximation. These subjects would remain a

principal theme in Korevaar’s own research as well as in joint work

with his students and others. Here one may mention the papers [13],

[18], [32] (this one with Gerry Hedstrom), [33] (with Si Hellerstein),

[37] (with Tom McCoy), [39] (with John Lange) and the survey [43].

Greater refinement came with his article in the Annals of Mathemat-

ics: ‘Asymptotically neutral distributions of electrons and polynomial

approximation’ [40]. This paper marks the beginning of Korevaar’s

fascination with electrostatic fields, due to distributions of unit point
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charges. In particular, can one explain a precise Faraday cage effect

of electrostatics on this basis? Cf. the papers [48] (with Tunc Geveci),

[49], [70] (this one with Ronald Kortram) and [91], [99] (both with

Monterie).

After returning to the Netherlands in 1974, Korevaar initiated work

in multidimensional complex analysis in Amsterdam. There was a first

paper with Jan Wiegerinck and Rein Zeinstra on areas of zero sets [68].

Together with Wiegerinck, Korevaar obtained a real-variable ‘Lemma

on the estimation of mixed derivatives in terms of directional deriva-

tives’, which has found a number of applications [71], [72], [74]. In the

end, complex potential theory provided a natural setting for this work;

see [76]–[78], [80], [81].

By himself and with coauthors, Korevaar investigated Chebyshev-type

quadratures, cf. [82], [90], and [84]–[86] (the latter with Jan Meyers).

The problem here is to obtain numerical integration formulas in which

all nodes receive the same weight: integrals are approximated by arith-

metic means of function values. A special challenge was provided by

integration over a sphere; see below. Good sets of Chebyshev nodes

on the sphere correspond to locations for sets of electrons, for which

the electrostatic field is extremely small well inside the sphere. Com-

plex potential theory also has something to say about this problem,

cf. the survey [87] (lecture notes prepared with the assistance of Arno

Kuijlaars). It turned out later that algebraic curves and surfaces can

be characterized by a typical high degree of accuracy of Chebyshev

quadrature; see [94] (with Len Bos) and [95].

Another unexpected by-product of the quadrature studies was a ‘three-

balls theorem’ for harmonic functions (in two or more variables), rem-

iniscent of Hadamard’s three-circles theorem for analytic functions in

the plane. See [83] (with Jan Meyers).
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It was long an open problem how many nodes would be required for a

Chebyshev quadrature formula on the d-dimensional unit sphere that

is accurate for all polynomials of degree n. Here Korevaar and Meyers

had conjectured that there is a constant c = cd such that ≤ cdn
d

nodes will suffice; cf. Report [102]. The conjecture was recently proved

by Bondarenko, Radchenko and Viazovska; see their paper “Optimal

asymptotic bounds for spherical designs”, Ann. of Math. (2) 178, 443-

452.

8. Approximation Theory

There are several papers involving Müntz-type approximation, approx-

imation by polynomials involving only a limited set of monomials. The

problem for a real interval [6] was later treated by a complex method

[47] (with Wim Luxemburg). Other papers deal with approximation on

curves by Müntz-type or other special polynomials. The list includes

[35] (with Loewner), [50], [51] (this one with Pia Pfluger), [53] (with

Herb Alexander), [55] and [57]–[60] (all with Michael Dixon), and [75]

(with Rein Zeinstra).

With Si Hellerstein, Korevaar had already pioneered Müntz-type ap-

proximation in several real variables [44]. After K’s presentation at

the 1966 Moscow International Congress of Mathematicians, this work

stimulated Ronkin in Kharkov to develop a more fundamental approach

involving multidimensional complex analysis. There is a survey in [69]

(with contributions by Rein Zeinstra and Jan Wiegerinck).

Various expository papers have dealt with polynomial and rational ap-

proximation in the complex domain [63], the spanning radius for a set

of complex exponentials [64], Newman’s ingenious complex method for

the prime number theorem [67], and de Branges’ surprising proof of

the Bieberbach conjecture for one-to-one analytic functions [73]. Here
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Korevaar’s article received recognition in the form of prizes by the

Mathematical Association of America.

TAUBERIAN THEORY. Given that an infinite series is summable by

a certain strong method, can one give conditions under which it is

summable by a weaker method, or even convergent? Knowing the

order of the approximation under a stronger method, one may ask for

the remainder under a weaker method. A question by Erdős ultimately

led to a series of papers on Tauberian remainder estimates [14], [17],

[19]–[21], [23], [24]; cf. also [36], [97] and [98]. Paper [100] contains an

application of a Tauberian method to the growth of lacunary power

series. Complex Tauberian theory, where one imposes conditions in

the complex domain, was the subject of the survey [103].

TAUBERIAN BOOK. In 2004 Korevaar published a comprehensive

book ‘Tauberian Theory’ in Springer’s Grundlehren Series, with sub-

title ‘A century of developments’ [105]. It was reprinted in China in

2006.

The book contains several proofs of the prime number theorem; cf. also

[107]. Alone or with others, Korevaar has written a number of papers

on prime pairs; see [109, 110, 111, 114, 115, 117].

A very different aspect of summability theory plays a role in article

[96], on the winding number of circle maps.

9. Distributions

At the 1950 International Congress of Mathematicians (Cambridge,

Mass.), Laurent Schwartz received a Fields medal for his Theory of

Distributions (generalized functions). Stimulated by his lecture and a

subsequent seminar at Purdue University initiated by Michael Golomb,

Korevaar developed an elementary approach to distributions; see the

papers [25–28], and compare the books [45], [116] and the lecture notes
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[81b]. At the University of Wisconsin he used this treatment of dis-

tributions in his teaching of advanced students in physics and engi-

neering (resulting in a 1956 teaching award). More theoretical are the

paper ‘Pansions and the theory of Fourier transforms’ [29] (later noted

by Dick de Bruijn in his work on Wigner distributions), and the fre-

quently quoted article [34]: ‘Distribution proof of Wiener’s Tauberian

theorem’.

10. Ph.D. Students

Robert K. Meany, Differential equations for sequences. Univ. of Wis-

consin, Madison, 1958

Gerald W. Hedstrom, Absolute convergence of eigenfunction expan-

sions. Univ. of Wisconsin, 1959

John E. Lange, Entire functions as limits of zero-restricted polynomials.

Univ. of Wisconsin, 1961

Thomas L. McCoy, Entire functions with restraints on the zeros of the

partial sums. Univ. of Wisconsin, 1961

Maynard D. Thompson, Approximation by polynomials whose zeros lie

on a curve. Univ. of Wisconsin, 1962

Gilbert G. Walter, Expansions of distributions. Univ. of Wisconsin,

1962

Leon Nower, On division of distributions by polynomials. Stanford

Univ., 1965

Judith Molinar Elkins, Approximation by polynomials with restricted

zeros. Univ. of Wisconsin, 1966

Charles K. Chui, Bounded approximation by polynomials with re-

stricted zeros. Univ. of Wisconsin, 1967

Donald T. Piele, Approximation of harmonic functions by potentials

of unit charges. Univ. of California San Diego, La Jolla, 1970
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Michael J. Dixon, Approximation by lacunary polynomials, Univ. of

California San Diego, La Jolla, 1975

J.J.O.O. Wiegerinck, Entire functions of Paley-Wiener type in Cn,

Radon transforms and problems of holomorphic extension. Univ. of

Amsterdam, 1985

R.L. Zeinstra, Some problems concerning zero sets of analytic functions

of one and several variables. Univ. of Amsterdam, 1985

R.G.M. Brummelhuis, Variations on a theme of Frederic and Marcel

Riesz. Univ. of Amsterdam, 1988

J.L.H. Meyers, Chebyshev-type quadrature formulas and potential the-

ory. Univ. of Amsterdam, 1992

M.A. Monterie, Topics in potential theory. Free Univ. Amsterdam,

1994
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eds.). Stanford, Calif., 1962, pp 183–190.

32. (With G.W. Hedstrom) The zeros of the partial sums of certain small

entire functions. Duke Math. J. 30 (1963), 519–532.

33. (With S. Hellerstein) Limits of entire functions whose growth and zeros

are restricted. Duke Math. J. 30 (1963), 221–228.

34. Distribution proof of Wiener’s Tauberian theorem. Proc. Amer. Math.

Soc. 16 (1965), 353–355.



16 J. KOREVAAR

35. (With C. Loewner) Approximation on an arc by polynomials with re-

stricted zeros. Nederl. Akad. Wetensch. Proc. Ser. A 67 = Indag. Math. 26

(1964), 121–128.

36. Square roots relative to convolution. J. Analyse Math. 10 (1963), 363–

379.

37. (With T.L. McCoy) Power series whose partial sums have few zeros in

an angle. J. Math. Anal. Appl. 8 (1964), 461–473.

38. (With P.M. Anselone) Translation invariant subspaces of finite dimen-

sion. Proc. Amer. Math. Soc. 15 (1964), 747–752.

39. (With J.E. Lange) Limits of polynomials whose zeros lie in a radial set.

Trans. Amer. Math. Soc. 114 (1965), 65–79.

40. Asymptotically neutral distributions of electrons and polynomial ap-

proximation. Ann. of Math. (2) 80 (1964), 403–410.

41a. (PROCEEDINGS) On Approximation Theory (P.L. Butzer and J.

Korevaar, eds.). Internat. Ser. Numer. Math. vol. 5, Birkhäuser, Basel,
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bornée et un résultat correspondant du type Müntz–Szász. C. R. Acad. Sci.
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