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Vladimer Chelidze, Man of Science and Teacher

This year our scientific community marks the 100th
anniversary of the well-known Georgian mathemati-
cian V. Chelidze’s birth. Scientific activities of V.
Chelidze is a brilliant page in the history of Georgian
mathematical thinking. He got his university educa-
tion under the guidance of A. Razmadze, one of the
founders of the Georgian mathematical school. Having
finished successfully the Moscow school in the theory
of functions, Vladimir Chelidze came firmly into sci-
ence and, thanks to his perfect abilities, he achieved
soon the best results.

V. Chelidze’s scientific activities cover such impor-

tant fields of the function theory as integral theory,
problems of summability of multiple number series,

multi-dimensional harmonic analysis, i.e., the problems of convergence and summability
of multiple Fourier series, Tauber type theorems for double number series and problems
of summability of integral transformations.

In 1912, A. Denjoy introduced a more general integral process than that of Lebesgue
one and showed that the corresponding general integral solves completely the problem of

reconstruction of a primitive. A constructive definition of integral introduced by Denjoy
is based on the theory of transfinite numbers.

The descriptive theory of Denjoy’s integral, based on the generalization of the notion
of an absolutely continuous function, has been suggested by N. Luzin, A. Khinchin,
S. Saks, etc.

For the functions of two variables, G. Luman has introduced constructive definition
for a narrow Denjoy’s integral which is, just like Denjoy’s integral, founded on the theory
of transfinite numbers. In their works, G. Luman, G. Krzhizhanskii, S. Kempist and
G. Romanovskii studied the problem of constructing the descriptive theory of a narrow
multiple Denjoy’s integral.

From the very beginning it has been clear that the construction of Denjoy’s integral
in a wide sense will be connected with great difficulties. In 1934, Busemann and Feller
constructed an absolutely continuous function of two variables with a derivative at none
of the points (by the then adopted concepts). But at that time there appeared a young
gifted man, Georgian, V. Chelidze, who solved splendidly the problem of constructing
a multiple Denjoy’s integral in a wide sense. In 1937, one after another were published
three works of V. Chelidze concerning derivatives of functions of two variables; the first
work has been published in the Reports of the Academy of Sciences of the USSR, two
another in the Proceedings of A. Razmadze Mathematical Institute. In these works V.
Chelidze introduced the notions of finite variation in a generalized sense and of absolutely
continuous functions of two variables. He proved that the above-mentioned functions have
almost everywhere an approximate derivative. Thus for the functions of two variables he
found such an extension of the notions of finite variation and absolute continuity which
turned out to be very useful for the construction of Denjoy’s integral in a wide sense.
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At the same time V. Chelidze proved that if an approximate derivative of an absolutely
continuous in a wide sense function is almost everywhere equal to zero, then the primary
is represented as a sum of functions with respect to separate variables. Just that very
case made it possible to define correctly the double Denjoy’s integral in a wide sense.
The results obtained by V. Chelidze in this direction were included in his work “Double
Denjoy’s Integrals” published in 1947 in the Proceedings of A. Razmadze Mathematical
Institute. Thus he presented an accomplished theory of a double integral in a wide sense.
All the above-cited results have been achieved by V. Chelidze on the strength of the
proofs of highly deep and witty Lemmas.

In this connection we consider it expedient to quote two opinions about the results
mentioned above. This is what academician M. Lavrent’ev said: “The author has suc-
ceeded in obtaining a number of new and important theorems. The following theorem is
particularly noteworthy: if the function F (x, y) is absolutely continuous in a wide sense
on some plane set of positive measure, then it has almost everywhere on that set an
approximate derivative. The theorem stated by V. Chelidze is simple in writing, but
the connection revealed between an approximate differentiability and absolute continu-
ity is very deep, and when obtaining these results the author showed high constructive
inventiveness. This theorem is, undoubtedly, a considerable contribution to the theory
of functions of two variables. The important theorem on the uniqueness of an absolutely

continuous primary is also proved. The given theorem is the base of the descriptive theory
of a double Denjoy’s integral”.

Professor G. Fichtenholz pointed out: “The results obtained by V. Chelidze deserve
high appreciation. It was impossible to foresee them, and this time the difficulty of
investigation consisted just in their unexpectedness”.

In the same years V. Chelidze works in somewhat different direction and obtains
remarkable results, as well.

In 1944, V. Chelidze published in the Proceedings of A. Razmadze Mathematical In-
stitute his work “Summability of Double Fourier Series by the Abel–Poisson method”
in which he obtained a multi-dimensional analogue of one of the fundamental results of
harmonic analysis: it is proved that using the so-called A∗

λ
method (the Abel–Poisson

method), the Fourier series of every summable function of two variables is summable to
the same function. And here again he has displayed his striking ability. V. Chelidze’s
papers devoted to summability, absolute summability, to the problems of summability
of multiple Fourier series were published in the 40s-50s of the last century in the Re-
ports of the Academy of Sciences of the USSR and in the Proceeding of A. Razmadze
Mathematical Institute.

These were the years, when a large team of scientists including Niko Muskhelishvili,
Ilya Vekua, Andria Bitsadze, Victor Kupradze and their successors were engaged both
in the boundary value problems of the theory of analytic functions and in the problems
of the mathematical theory of elasticity. V. Chelidze, alone, works on very complicated
problems of Real Analysis and achieves remarkable results. As is mentioned above, at
the same time he ponders over the solution of highly complicated problems of the integral
theory and multi-dimensional harmonic analysis.

V. Chelidze’s contribution to the theory of summability of numerical multiple series
is invaluable. As is known, interconnections existing between various methods violate for
multiple series, and regularity properties are being lost. In this connection, absolutely new
notions such as bounded regularity, bounded summability, etc., have been introduced.
We may say with confidence that V. Chelidze was pioneer in the former Soviet Union
who studied multiple series fundamentally.

In 1946, in the Reports of the Academy of Sciences of the USSR V. Chelidze pub-
lished his work “On Double Power Series” in which he established optimal conditions of
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summability (in Abelian sense) of numerical double series. In 1947, in the same journal
appeared V. Chelidze’s work in which he showed the connection between the convergence
and summability by using the C(1, 1) method of double series. In his work published in
the Bulletin of the Georgian Academy of Sciences, V. Chelidze stated that summabilities
of Césaro and Abelian double series are interconnected.

His fundamental results dealing with rather complicated problems of transformations
of double sequences can be found in the Proceedings of A. Razmadze Mathematical
Institute.

V. Chelidze’s contribution to proving the Tauber type theorems for double series is
invaluable.

In the period from 1958 to 1964 V. Chelidze published in central and Georgian math-
ematical journals a great deal of works in which he established very nice and elegant
conditions showing the validity of Tauber theorems for double series.

His fundamental results concerning double sequences and double series were collected
in the monograph edited in 1958 in China. Significant results have been achieved in
the problems of summability of integral transformations. All the above-cited have been
reflected in V. Chelidze’s monograph “Some Methods of Summability of Double Series and
Double Integrals”. This monograph is, undoubtedly, a valuable handbook for researches
engaged in the Real Analysis. In 1978, V. Chelidze published his monograph on the

theory of Denjoy’s integral, and its applications, in which the author summarized his
results on the integral theory. This monograph takes, surely, an exceptional place in a
gold fund of the Georgian mathematical science. It has been translated into English and
printed in the “World Scientifics”.

V. Chelidze is author of several remarkable text-books, among which “The Theory
of Functions of a Real Variable” in Georgian language is, indeed, worth mentioning. It
ran into three editions and instilled in Georgia the fundamentals of the Real Analysis.
V. Chelidze, jointly with A. Kharadze, B. Khvedelidze and I. Kartsivadze, have written
in Georgian the well-known text-book in mathematical analysis which serves as a basis
for many generations of mathematicians. Noteworthy is V. Chelidze’s course of lectures
“Constructive Function Theory” published in China. These lectures along with the the-
ory of multiple series have been delivered in a number of universities of China. Unlike
another text-books, the above-mentioned one very skillfully exposes basic problems of
approximation of functions for real and complex domains simultaneously.

Scientific activities of V. Chelidze greatly influenced the development of closely-related
fields of analysis. The fact that the investigations in the theory of boundary value prob-
lems of analytic functions have been carrying out in Georgia successfully from the early
40s not only in the classes of piecewise continuous functions, but in the Lebesgue in-
tegrable functions, can be explained by the contribution made by V. Chelidze to the
measure and integral theory.

Today, with great success are being developed in Georgia the function theory and
multi-dimensional harmonic analysis. Indeed, a great deal of works written in this di-
rection correspond to the world standards. For the recent years, tens of monographs
in the Real Analysis and related problems have appeared in Georgia, many are pub-
lished in authoritative world and home Publishing Houses. It may freely be said that the
achievements of gifted generations get their knowledge from a rich scientific heritage of
V. Chelidze.

V. Kokilashvili


