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Witold Pogorzelski died in Warsaw on 3rd January, 1963. He was
professor in ordinary and head of the Chair of Mathematics at the Warsaw
Institute of Technology, head of the Department of Integral Equations
at the Mathematical Institute of the Polish Academy of Sciences, member
of the editorial committee of ‘“Annales Polonici Mathematici’’, member
of the Central Board of the Polish Mathematical Society and Chairman
of the Warsaw Branch of the Polish Mathematical Society.

Witold Pogorzelski was born in Warsaw on 13th October, 1895.
As a mere child, he impressed his family and friends with his perspi-
cacity and excellent memory. He had a good ear and was keen on learn-
ing music; he was also interested in plastic arts. Quiet and thoughtful
by disposition, he was extremely sensitive and had a deep-rooted love
of truth. These two qualities formed the leading traits of his character.
All through his life, he was sincere, unaffected and unassuming. He began
his education at the Chrzanowski Highschool in Warsaw; he then attended
the Stanistaw Staszic School. It was a8 a senior pupil of that school that
he first revealed his extraordinary aptitude and keenness for mathe-
matics. He studied, on his own, branches of mathematics which went
far beyond the school syllabus.

Graduates of the Stanislaw Stasziec School were given no admission
to the universities in the Russian-governed part of Poland. Aceordingly,
Witold Pogorzelski went to France and studied at the universities of
Nancy and Paris, where, in 1914, he was granted the degree of Licentiate
of Science.

On his return to Poland he continued his studies at the Jagellonian
University in Cracow. In addition, he took up teaching and research.
In 1919 he was granted the degree of Doctor of Philosophy on submitting
to the Philosophical Faculty of the Jagellonian University a thesis on
Non-linear Inlegral Equations. Two years later, at the same university,
he received the title of docent in mathematical physics. In the academic
year 1920/21 he lectured in mathématical analysis at the Warsaw Insti-
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tute of Technology and at the Polish Free University (Wolna Wszechnica
Polska), and in 1925 was appointed professor extraordinary, succeeding
to the Chair of Mathematics at the Mechanical and Electrical Faculties
of the Warsaw Institute of Technology. He held this post until the out-
break of Second World War, carrying out a vigorous pedagogical and
scientific activity. In the same period he lectured in selected branches
of mathematics and physics at the University of Warsaw.

In 1937 he was nominated professor in ordinary and elected to the
Academy of Technical Sciences. During the war of 1939-1944 he went
on lecturing and teaching at secret tutorial groups of the University
of Warsaw, continuing this job with courage and devotion, in constant
danger—especialy in Warsaw—of repressions from the occupant, until
the Warsaw uprising.

Soon after the liberation of the country, Witold Pogorzelski joined
in the work of reconstruction and rehabilitation of Polish universities.
He organized, with spirit and energy, the department of mathematics
at the newly-founded Technical University of ¥.6d4. He then returned
to the Warsaw Institute of Technology, which was in the process of
rebuilding and reorganization, and resumed his post as head of the De-
partment of Mathematics at the Faculties of Mechanics and Electricity,
Until 1951 he also lectured in selected branches of mathematical analysis
at the Faculty of Mathematics, Physies and Chemistry of the University
of Warsaw. Moreover, since June 1949 he was engaged in research work
at the State Institute of Mathematics, direeting, in collaboration with
professor W. Rubinowicz, the section of Mathematical Problems of Phy-
sics. Since 1950 he directed the Integral Equations Section of that insti-
tute. Soon the research work at the Institute absorbed him almost en-
tirely. The Integral Equations Section grew into an important and very
active scientific centre at the Institute of Mathematics.

However, in spite of his being fully occupied with his work at the
Warsaw Institute of Technology and at the Institute of Mathematics,
Witold Pogorzelski, aware of the enormous importance of mathematics
in mcdern military sciences, took upon himself the organization, in 1951,
of the Department of Mathematics at the newly-founded Jarostaw Dg-
browski Military Technical Academy and headed that department for
five years. It should be emphasized that even after his resignation from
that post he collaborated with the Military Academy in scientific
matters and superintended the training and research work of youn-
ger members of the staff of the Department of Mathematics in that
school.

In 1961 the Technical University of X.6dZ conferred upon Witold
Pogorzelski in recognition of his services the degree of Doctor Hono-
ris Causa.
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The last fifteen years of his life were spent on research, the out-
come of which were nearly a hundred scientific publications appearing
in Poland and abroad. Their list is appended at the end of this article.

The research work of Witold Pogorzelski centred on integral equa-
tions and their application to boundary problems of analytic functions
and to the theory of partial differential equations of the parabolie, elliptic
and hyperbolic types. This range of subjects is a clear evidence both
of his deep interest in physics, technology and natural sciences in gen-
eral and of his conviction that the fundamental object of mathematics
is to investigate the phenomena of the world around us.

In the works of Witold Pogorzelski, side by side with the methods
of classical mathematics, we find the methods and theorems of modern
mathematics, which he always regarded as the source of powerful tools
and theoretical devices in mathematical investigations.

His earliest papers [3], [6] in the field of integral equations, were
published in 1918; they deal with a certain type of non-linear integral
equations. He investigates in them the problem of solvability of this
type of equations. The second of the two papers constitutes his doctor’s
thesis, which he submitted to the Philosophical Faculty of the Jagiello-
pian University in 1919. In 1920 Witold Pogorzelski took up the investi-
gation of strongly singular integral equations; two years later he pu-
blished a paper [11] in this field and shortly afterwards another one [13].
The two papers, probably the first Polish papers on the subjeet published
in those days, are pioneer in character. Witold Pogorzelski discusses in
them the complicated problem of solvability of singular non-linear inte-
gral equations and generalizes the Poincaré-Bertrand transformation to
non-analytic functions. This problem is also dealt with in one of his
later papers [22], published in 1939 in the periodical ‘‘Journal de Ma-
thématiques” in a volume dedicated to J. Hadamard.

The outbreak of Second World War and the events which followed
interrupted Witold Pogorzelski’s scientific activity. He resumed it after
the liberation of the country and continued his research in the three
domains mentioned above. In his papers published after the war he
examines the existence of solutions of singular integral equations under
much more general assumptions, in the class of functions satisfying the
Holder condition. The results of these investigations appear in papers
[24], [28], [29), [38], [39], [41].

In the above-mentioned class it has been impossible to give proofs
of the existence of solutions of singular integral equations by methods
of classical analysis. Accordingly, Witold Pogorzelski makes use of mod-
ern methods, based on the theorems of topology and of functional
analysis. He uses in his investigations the fixed point method, based
on the topological theorem of J. Schauder. A great many boundary
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problems in the theory of analytical functions reduce to singular integral
equations, for example the Hilbert-Riemann problem. Witold Pogorzelski
formulates and investigates this problem in the non-linear case using
the theorem of J. Schauder.

Then, under the influence of certain ideas due to the eminent Soviet
mathematician N. J. Mushelishvili, W. Pogorzelski studies the boundary
problems of analytic functions with discontinuous limit functions. He
introduces a new class of discontinuous complex functions defined on
a system of open arcs and calls it class $.

The investigation of the properties of functions of this class, in
particular the properties of the integral of the Cauchy type for a sys-
tem of arcs, is a difficult task, requiring a great deal of precision and
inventive power. The fundamental result of these investigations is the
theorem stating that the Cauchy formula transforms class § into itself.
This result and several other results concerning class § were published
in papers [53], [54], [55], [56], [59], [60].

The next important achievement of Witold Pogorzelski in this do-
main is the introduction of the class of holomorphic functions with dis.
continuous limit functions of class $. Functions of this class occur in
non-linear boundary problems with discontinuous limit functions, which
were a subject of his investigations [68], [70], [75], [87].

Witold Pogorzelski then concerns himself with strongly singular
integrals in a multi-ditnensional space. He obtains interesting results
concerning their regularity and introduces a class of discontinuous fune-
tions in an 7n-dimensional space. He proves the fundamental theorem
for functions of this class, stating that a transformation defined by
a strongly singular multidimensional integral transforms this class into
itself. On the grounds of this property, he investigates the existence of
a solution of a system of strongly singular integral equations in space,
using J. Schauder’s topological theorem on the fixed point. These results
appeared in the memorial volume published in the Soviet Union on the
seventieth birthday of N. J. Mushelishvili and in other papers ([76],
[77], (78], [81], [82)).

To complete the account of this part of Witold Pogorzelski’s scien-
tific heritage, it should be mentioned that his results, particularly in
the field of strongly singular integral equations connected with the
boundary problems of the theory of analytic funetions, are quoted by
N. J. Mushelishvili.

Witold Pogorzelski’s work on applications of integral equations to
the theory of partial equations has given rise to over 50 publications,
appearing at home and abroad. It would be difficult to give a full account
of that work; of necessity we must confine ourselves to discussing a few
selected papers.
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His earliest results in this domain concern partial equations of the
elliptic type. In 1922 he published a paper [11] on investigating the
resolvent kernel of an integral equation, which is obtained by means
of the theory of Newtonian potential for the third boundary problem
in a given region. His next papers deal also with harmonic functions
in given regions; namely, they concern boundary problems with tan-
gential derivatives in a given region. The problem of tangential deri-
vatives posed by H. Poincaré consists in determining in a given region
a harmonic function which satisfies on its boundary a given linear rela-
tion between the values of the derivatives in the directions of the normal
and of the tangent to the boundary. The papers in questions [18], [21]
appeared in 1936 and 1938 respectively. In the second of them Witold
Pogorzelski gave an essential generalization of the problem posed by
H. Poincaré, postulating that a harmonic function inside a domain
bounded by a closed analytic curve should satisfy a boundary condition
expressed by a linear relation between the derivative along the normal,
the derivative along the tangent and the function itself, under the as-
sumption that the coefficients in that linear relation are analytic. In the
problem posed by H. Poincaré only the relation between the derivative
along the normal and the derivative along the tangent to the boundary
was given. Pogorzelski’s generalization has affected in an essential way
the method of solution. In consequence of seeking a harmonic function
satisfying the given boundary condition the problem has been reduced
to a strongly singular integral equation.

After the war Witold Pogorzelski eontinued his research into the
problem of tangential derivatives and in 1955 published a paper [45]
containing several generalizations of his earlier results. In view of the
progress achieved in the investigation of this problem, mainly owing
to the work of the Soviet mathematicians B. W. Hvedelidze and J. N-
Wekua, the assumptions regarding the coefficients occurring in the
boundary conditions have been weakened considerably instead of ana-
lycity only the Holder condition is now being assumed. The boundary
condition, taken by other authors, in the form of a linear relation, is
expressed in paper [45] of Witold Pogorzelski by a non-linear relation
between the derivative along the normal, the derivative along the tangent
and the function itself. The method of solution is based on the fixed
point theorem of J. Schauder.

Further generalizations of Poincaré’s problem of tangential deriva-
tives to the case of an elliptic equation with variable coefficients in an
n-dimensional space and the boundary condition concerning % fields of
the directions tangent to the boundary of the given region required
determining the fundamental solution of that equation and investigating
the tangential derivatives of the generalized potential of a simple layer
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with respect to that equation. The results of those investigations were
published by Witold Pogorzelski in papers [37], [43], [66], [67], [74],
[84], [85]. It should be mentioned that the construction of the funda-
mental solution for the general equation of elliptic type has been carried
out—on the basis of the idea of Levi—under wery weak assumptions,
namely that the coefficients of this equations satisfy the Holder con-
dition only.

In paper [84] Witold Pogorzelski considers % fields of vectors tangent
to the surface bounding a given n-dimeénsional region and formulates
a generalized non-linear problem of tangential derivatives for the general
elliptic equation; he solves this problem under very weak assumptions,
using the fixed point theorem of J. Schauder.

An important part of Witold Pogorzelski’s scientific output are his
papers concerning parabolic equations, a particular case of which is the
heat equation. His first work in this field is paper [27], published in 1951,
in which, with the aid of the heat potential of a simple layer, the solu-
tion of the third problem of Fourier for the heat equation with a homo-
geneous initial condition is reduced to the solution of a Volterra integral
equation. Witold Pogorzelski obtains the solution of that equation by
the classical method of successive approximations, the solution having
a global character in the time interval and being determined with no
restrictions as to the size of the space region with a boundary which
is a Lapunov surface. At the time of its publication the work in ques-
tion constituted a considerable generalization of the results obtained
by H. Miintz and 8. G. Michlin.

The next paper [31] presents a solution of the third non-linear prob-
lem of Fourier in the case of heat sources non-linearly dependent on
temperature acting inside the space region, the expression of which is
the right side of the partial equation occurring in this problem. The right
gside of this equation is a function in three arguments of a point, of the
time variable and of temperature; the left side contains the partial oper-
ator occurring in the heat equation. In the paper in question, Witold
Pogorzelski reduces the solution of the above problem, with the aid of
heat potentials, to the solution by the fixed point method of a non-
linear system of Volterra integral equations, basing himself on J. Schau-
der’s theorem.

In paper [42], under the influence of Levi’s idea, Witold Pogorzelski
constructs the fundamental solutions of the parabolic equation in normal
form with variable ocoefficients, assuming that the coefficients of the
characteristic form of this equation satisfy the Holder condition with
respect both to the time variable and to the space variables and that
the remaining coefficients are continuous and satisfy the Hélder con-
dition only with respect to the space variables. Paper [42], which was
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a fundamental importance for further investigations, was followed by
a series of publications starting with paper [46]. In this and the follow-
ing papers [47], [64] the author constructs with the aid of - the funda-
mental solution three solutions of the parabolic equation in question,
calling the first the Poisson-Weierstrass integral and the remaining two,
respectively, the generalized potential of a volume and the potential
of a simple layer with respect to that equation. He then investigates
the differentiability of these solutions and the boundary properties,
particularly of the simple layer potential and its derivatives. The most
important of those properties is the theorem on the jump of the trans-
versal derivative of the simple layer potential in passing from the interior.
of a region to its boundary. This theorem links together the theory of
integral equations and the thcory of problems containing in the boundary
condition the limit values of the transversal derivative. Another subject
of research in this series of papers is the problem of regular continuity
of solutions and their derivatives in bounded and unbounded regions.
These properties are applicable in an essential manner to the solutions
of boundary problems by the fixed point method.

In the next, long series of publications, starting from papers [50],
[58], Witold Pogorzelski, using the fixed point method based on J. Schau-
der’s theorem, carries out the proofs of existence of solutions of boundary
problems for semi-linear equations of parabolic type. These problems
are generalizations either of the Fourier problem or of the Poincaré
problem, since the boundary conditions occurring in them form a non-
linear relation connecting the limit values of the transversal funection
of the required function either with the limit values of that function
or with the limit values of its tangential derivatives. Moreover, this
series of papers includes further generalizations of the results obtained;
they are contained in papers [51], [52], [61]. The author proves by means
of the fixed point method the existence of solutions of the first problem
and of the generalized third problem of Fourier for the quasi-linear para-
bolic equation. Papers [72], [73] conclude this series of publications.
In these two papers the author uses potentials derived from density
unbounded close to the boundary, which enables him to give by the
fixed point method the proofs of existence of solutions of the problems
posed under the most general assumptions, admitting the unboundedness
of the given functions. In both papers semi-linear parabolic equations
of the second order are considered.

Witold Pogorzelski did not confine himself to investigating para-
bolic equations of the second order. In 1958 he published a paper [57],
in which, basing himself on the investigations of I. G. Petrovski and
the Gelfand-Shilov theorem, he gives a construction of the matrix of
the fundamental solutions for a system, parabolic in the sense of Pe-
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trovski, of N partial equations of order M under the assumption that
the coefficients of that system satisfy the Holder condition. The method
of construction is roughly the same as the method used in constructing
the fundamental solution for the parabolic equation of the second order.
This result, since it assumes the regularity of the coefficients of the sy-
stem, is much more general than the result obtained by Eidelman in 1956.

The above paper is followed by a series of publications devoted to
the investigation of the properties of the solutions of the system in que-
stion, analogous to the Poisson-Weierstrass and the remaining potentials
of the theory of the parabolic equation. This series comprises papers
[62], [63], [71], [88], [91] and ends with paper [92], in which Witold
Pogorzelski investigates the non-linear boundary problem for a semi-
linear system of equations of parabolic type in the sense of Petrovski,
using the fixed point method.

On the subject of partial equations of hyperbolic type Witold Po-
gorzelski published two papers [23], [25], in which he investigated the
properties of a certain solution of the wave equation, called the retarded
potential, and then discussed a certain mixed problem for the telegra-
phic equation. In the last few years of his life, while preparing the fourth
volume of the monograph Integral equations and their applicationss
Witold Pogorzelski interested himself in equations of a mixed, hyper-
bolic-elliptic type. This is shown in the original treatment of the ma-
terial of Chapter 25 of the above-mentioned monograph. To end up this
survey of his works in the theory of partial equations, it should be men-
tioned that in all the publications discussed above the author makes
ample and elegant use both of Fredholm and of Volterra integral
equations.

There is a close connection between the above-mentioned scientific
contributions of Witold Pogorzelski and his research work in physical
and technical applications. He has published several papers in this do-
main. They first appear at the start of his scientific production and
later alternate with purely theoretical works.

In papers [1], [2], [4], [8], [9], [14], concerning the physics of the
atmosphere and the stratosphere, the author deals with the gradient
of temperature, the velocity of sound, air motion close to the earth and
fluctuations of temperature in the stratosphere. These papers were written
at the beginning of his scientific activity.

The series of papers [10], [15], [16], [33], [36] deal with the theory
of radiation. Witold Pogorzelski examines the distributions of tempera-
ture in radiating media and describes the motion of a radiating gas.
The next set are papers [12], [26]. The first of them concerns the theory
of electric superconductivity of metals and the second—the solutions
of the Maxwell equations. The problem of safety of construction is tack-
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led in three of Witold Pogorzelski’s papers. The first of those [19] dealt
with the probability of shooting down a flying object when its velocity
is considered. The second [20] presented the probabilistic approach to
the estimation of the so called safety factor of a construction. The last
paper [40] in this field gave a generalization of the results of the pre-
ceding one by the use of random functions.

Witold Pogorzelski’s last work, finished in manuscript a few days
before his death, is devoted to a certain problem of a dynamic system
excited by stochastic random forces. It presents a beautiful application
of the results obtained by the author in the theory of parabolic equa-
tions.

A separate part of Witold Pogorzelski’s writings are his textbooks.
Throughout his intensive pedagogic and scientific activity he published
twelve textbooks for students of technical universities, engineers and
mathematicians doing research in the domain of integral and partial
equations. It is particularly worthy of note that in the last ten years
of his life Witold Pogorzelski took upon himself the strenuous task of
writing a four volume monograph entitled Integral equations and their
applications and finished it shortly before his unexpected death. This
work, in view of its uniqueness and the wealth of material contained
in it, is now being translated into English for the publishing house
Pergamon Press, although the last volume of the book, which the author
handed in at the Panstwowe Wydawnictwo Naukowe (State Scientific
Publishers) one month before his death, has not yet appeared in
Polish.

The results obtained by Witold Pogorzelski are quoted both at home
and abroad. It should be stressed that his results in the field of partial
equations of parabolic type have provided the basis for the investigation
methods of the American mathematicians Friedman and Aronson and
the Soviet mathematicians Maslennikov and Kamynin.

Witold Pogorzelski was well known for the kindly interest which
he took in the careers of young scientific workers. He was always ready
to help, encourage and advise them, he was tolerant and understanding,
he delighted in all their successes. He went through all their manu-
scripts, helping to improve and develop every new idea. His influence
upon the course and progress of research was considerable. The patron-
age which he extended to young scholars may serve as a model and an
example.

The results of Witold Pogorzelski were a basis and an inspiration
for the research of a large number of his pupils and collaborators. In the
last fifteen years of his life he took charge of the doctorates of eighteen

of his pupils; five of them obtained the degrees of docent and one the
title of professor.
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In recognition of his outstanding services Witold Pogorzelski was
awarded several high state distinctions: the Gold Cross of Merit, the
Commandorial Cross of the Order of the Restitution of Poland and the
Commandorial Cross with a Star.

With his death Polish mathematics lost an eminent scholar and
a brilliant teacher.
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