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N A U M  I L ' I C H  A K H I E Z E R  

Eleven years have elapsed since the passing of Naum II'ich Akhiezer. Each March, the Khar'kov Mathematical Society 

honors Akhiezer with a special meeting in honor of his birthday. There have been no less than ten reports published on various 

aspects of Akhiezer's achievements, his notable results in approximation theory and on the moments problem, solution of 

classical extremal problems, and mathematical physics. However, the riches of his work are far from exhausted, and his ideas, 

methods, and results cannot be summarized in a mere ten reports. From 1928 to 1936, Akhiezer published a large part of his 

work in German in Soviet and foreign journals, and many of his papers were published in low-circulation "Trudy's" and 
"Zapiski's" of the mathematical societies of Khar'kov and Kazan'. For this reason, some of Akhiezer's fundamental research 

is, in practice, inaccessible to the contemporary reader. The Karh'khov Mathematical Society hopes to overcome this barrier 

by sponsoring publication of his collected words by the "Osnova" publishing house. 

The life, works, and value of the mathematical results of Akhiezer have been the subject of jubilee articles in UMN 

6:2 (1951), 16:4 (1961), 26:6 (1971), and an obituary (UMN, 36:4 (1981)). Although these sources provide us with some of 

the fundamentals of Akhiezer's mathematical biography, it continued even after his death as students brought to light the 

contents of lecture courses given in the last years of his life - -  "Lectures on Variational Calculus" and "Lectures on Integral 
Transforms" - -  and, to a large extent, as the result of an interesting historical article on the Chebyshev approach to the theory 
of functions. 

Akhiezer's active scientific activity began as an aspirant, under the direction of D. A. Grave, during the period from 

1925 to 1928. His dissertation "Aerodinamichni Doslike" (1928) emphasized applications, in accordance with the direction of 
Grave. However, it contains a number of interesting purely mathematical results, in particuIar, a formula for conformal 

mapping of a doubly connected polygonal region onto an annulus by multiple opening. In addition, in 1927 Akhiezer began 
to study the theory of growth of entire functions. Later, his basic research was closely related to complex analysis, even in 

solution of real problems. In the work of Akhiezer, analytic continuation and conformal mapping found unexpected application. 

We will present two examples of difficult problems from classical work of Chebyshev and Zolotov that were solved by 
Akhiezer. 

I. Find a polynomial of degree n with unit leading coefficient that deviates least from zero on the union of two given 
segments (for definiteness, we use the segments [ - 1 ,  a] and [/3, I], - 1  < o~ < ~3 < 1). 

II. Find a polynomial x n + ax n- 1 _1_ pxn-2 -t- . . . with given a and p that has the least deviation from zero on the 
interval [ -  1, 1]. 

Among other things, Akhiezer's interest in these problems appeared in correspondence with N. G. Chebotarev and, 

perhaps, this explains why his f'trst results in this area were published in Izvestiya's of the Kazan' Physical and Mathematical 

Society (1928). They pertain to Problem I, which, as it turns out, is solved in terms of automorphic Schottky functions. The 

generalization of this solution to m segments reduces to construction of a Greene's function for a plane with 2m - 1 cuts (m 
given segments and m - 1 segments in the lacunae between the given segments). 

Translated from Teoriya Funktsii, Funktsionarnyi Analiz i Ikh Prilozheniya, No. 56, pp. 3-14, 1991. 

1072-3374/95/7604-'2441512.50 �9 Plenum Publishing Corporation 2441 



Further development of these ideas in the sixties led Akhiezer to the solution of certain inverse problems on spectral 

analysis by reducing inversion of hyperelliptic integrals to Jacobi's problem. Thus, Akhiezer anticipated important aspects of 

spectral theory that provided a basis for the modern theory of nonlinear evolutionary equations of mathematical physics, which 

began to be developed intensively in the seventies. Here we must mention the striking changes in the views of mathematicians 
on the value of their discipline. While the mathematicians of the nineteenth century were interested primarily (and perhaps only) 

in solution of specific problems (solution of algebraic equations in radicals, effective construction of invariants of classical 

groups, integration in elementary functions and quadratures of them, solution of extremal problems in elementary or special 

functions, etc.), the mathematicians of the first half of the twentieth century, led by Hilbert, were concerned with an abstract 

view that neglected constructive aspects (even the "constructivist" Poincar6 made the transition from the problem of solution 

of differential equations to qualitative theory). From the abstract viewpoint, necessary and sufficient (of course, nontrivial) 

conditions for solution are more important than explicit description of such solutions. For example, Chebyshev's theorem on 

alternation is more "interesting" than even the explicit answers it can be used to find for problems on best approximations. 

However, in the second half of the twentieth century, the pendulum has once again swung in the opposite direction. 
But the interior universe of great mathematicians like Akhiezer is not subject the oscillations of fashion. It is notable that this 

impression is verified by Akhiezer's use of ideas and methods of functional analysis, which is particularly striking in his 
brilliant "Lectures on the Theory of Approximation," where he easily moves from general considerations and Banach spaces 

and algebras to analytic investigation precise enough to calculate constants in the constructive theory of functions. We can 

suppose that Akhiezer maintained a view like Pushkin's: "All genres are good, except for the obscure." 
The mention of exact constants immediately calls to mind two results of Akhiezer that are becoming classical. 

1) Consider the class C r of 2r-periodic functions F(t) that have an absolutely continuous derivative F(r ' l)(t) that 

satisfies a Lipschitz condition with constant 1 (for notational simplicity). By Jackson's theorem, 

Et,(r__)t [F] ~< A,/nr, 

where Ar = const, and En_l(tr)[F] is the least uniform deviation of trigonometric polynomials of degree _< n - 1 from the 

function F. 
THEOREM (Akhieze r -Kre in -Favard ) .  Let 

r~_ ( tr)  ~, = n r sup ~ , - t  IF] 
l~E,-r 

be the exact constant in the Jackson inequality. Then 

z ,-'~ (2 h- '~  1) :':'t " 

2) As S. N. Bernshtein proved, if an analytic function f does not have modulus larger than one inside an ellipse with 

foci - 1 and 1, and halfsum of axes I/g, then its best approximation on [ -  1, 1] by algebraic polynomials of degree _< n - 

1 satisfies the inequality 

2,7~ ~ c o l g )  
n-~ [fl ~< l ' 0 "  

THEOREM ( ~ e z e r ) .  Let f be an analytic function inside the ellipse given above, let [Re f] _~ 1, and assume that 

f is real on the real axis. Then 

E t a l g )  8 ~ ( - - l ) k  ,.q ('~/~q't)n 
';-~ If] ~< 2k-t---'---i " I +q2c'~+1~,, ;.'~0 

and there exists a function for which equality is achieved. 
Many of Akhiezer's achievements were associated with the research of S. N. Bernshtein, with whom Akhiezer 

maintained close scientific and personal relations (Akhiezer was also responsible for the monumental effort of editing the four 

volumes of Bernshtein's collected works). 
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As early as 1924, Bernshtein had stated the following fundamental problem. 

Assume that on the real axis, we are given a function ~(x) > 0 such that 

x n 

lim ~ - -~=  0 (n = 1, 2, 3 . . . .  ). 
I x l "+  ~ 

Consider the class C+ ~ of continuous functions g(x) that satisfy the condition 

lim e (x) 
Ix1-.| ~ ' ~  = O. 

It is clear that C+ o contains all polynomials. Find conditions under which a set of polynomials is dense in C+ ~ with respect 

to a uniform norm with weight ~: 

--su- !a (..) I ~ II g 11+ U~<~<. ~' ( x - - - T  " 

Akhiezer and Bernshtein solved this problem in 1953 (it was independently solved by S. N. Mergelyan in 1954). 
Bernshtein's influence on Akhiezer also appears in his approach to approximation of entire functions of finite degree 

(i.e., of finite type in the first order). Here he was again able to apply his analytic methods to obtain explicit solutions for 

problems of Chebyshev and Zolotarev type. These methods also met the needs presented by generalization of Bernshtein's noted 

inequality to functions that are analytic outside some closed subset E of the real axis. This important problem was the subject 
of.-an article written by Akhiezer and Levitan (1960) that established that an extremal function is associated with conformal 

mapping of the upper halfplane onto regions of "comb" type. The base of the comb - - t he  real axis - -  is the image of the set 

E; the teeth, which are directed upward, are the images of complementary intervals (lacunae). Subsequently, "combs" appeared 

in inverse problems in spectral analysis of the Schrodinger operator (V. A. Marchenko and I. V. Ostrovskii, 1975). Here the 
role of E is played by the spectrum of the operator, and the case of a finite number of lacunae (finitely zoned potential) is the 

starting point. 
Still another aspect of Akhiezer's work is closely related to the theory of extremal problems; this is his work on 

orthogonal polynomials. In the thirties, Akhiezer began to study (weighted) orthogonal polynomials on a system of intervals 
(at the conclusion of this work he was joined by his student Yu. Ya. Tomchuk (1963)). 

In connection with orthogonal polynomials, a considerable portion of Akhiezer's attention was drawn to the moments 

problem. His monograph "The Classical Moments Problem" (1961) had a distinct and unified influence on the subject. In 
particular, the moments problem drew his interest to the general theory of linear operators, which, in his words, provided a 
"guiding star." In operator theory his attention was drawn to such subjects as spectral decomposition and defect indices. This 

material forms the core of the book "The Theory of Linear Operators in Hilbert Space" (1950), which he wrote with I. M. 

Glazman. This book, which was reprinted twice (1966; 1977-1978, in two volumes) and translated into numerous languages, 
was, and is, used as a text for mathematicians and theoretical physicists in many countries (in particular, they provided the 

author of this article with his first taste of serious modern mathematics). The second reprinting was coordinated with the Inter- 
national Mathematical Congress in Moscow (August 1966), and the hundred copies available at the congress were snatched up. 

Akhiezer's own research on the moments problem was conducted together with M. G. Krein in the period from 1933 

to 1938, and was concerned with A. A. Markov's so-called L-moment problem, where the desired weight is bounded a priori 
by a constant L > 0. Among other things, a later point of view deals with the L-problem of moments as a linear programming 

problem (in an infinite space), while the solution obtained by Akhiezer and Krein in 1938 is in terms of the dual problem, 

which anticipated the now standard approach (incidentally, it is the most effective from the applied viewpoint). 
The results of Akhiezer and Krein were collected in the book "On Problems in the Theory of Moments" (Khar'kov, 

1938). In 1962 the American Mathematical Society published an English translation of this book, obviously confirming that 

this thirty year old book had not become outdated (indeed, if anything, it had become more important). 

Akhiezer is responsible for more than 150 publications. The bibliography appended to this article is missing only a 
few early publications for which precise references were not found. 

Following the practice of the thirties and forties, Akhiezer frequently neglected to provide complete bibliographic 

information for references. The bibliography appended to the present article meets the requirements of modern practice. It was 

compiled by M. L. Sodinyi, to whom the author would like to express his sincere gratitude. 
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Publications by N. I. Akhiezer 

1924 

. 

2. 
"On a property of Weierstrass' method of summation," Nauch. Zap., No. 2, pp. 72-77. 

(with I. Ya. Shtaerman), "Toward a theory of quadratic forms, ~ Izv. Politekhn. S.-Kh, Inst., No. 19, pp. 116- 
123. 

1925 

. 

1927 
4. 

. 

. 

7. 
8. 

. 

"On an application of Euler transformations," Zap. Fiz-Mat. Otd. An UkrSSR (Kiev), 1, No. 4, pp. 32-33. 

(with I. Ya. Shtaerman), "Ueber die Zusammenhang zwieschen der Stormerishen Integrations methode land 
Bernullischen Polynomen," Zap. Fiz.-Mat. Otd. Akad. Nauk UkrSSR, 2, No. 2, pp. 16-24. 
"A new derivation of the necessary conditions under which an entire function of integral order is of type one," Zap. 
Fiz-Mat. Otd. Akad. Nauk UkrSSR (Kiev), 2, Mp/3, pp. 20-33. 
"On certain applications of Poisson's summation formula," Zap. In-ta Nar. Prosv. (Kiev), 2, pp. 157-162. 
"Sur les fonctions enti6res d'ordre entier," Rend. Circ. Math. Palermo, 51, pp. 390-393. 
"Toward a theory of the growth of entire functions inside a given angle," in: Proc. All-Russian Math. 

Congress [in Russian], pp. 208-212. 
"On computation of the forces acting on an airplane wing," in: Proc. AU-Russian Math. Congress [in Russian], 
pp. 252-254. 

1928 

10. 

11. 

"Ueber einige Funktionen die in gegebenen Intervallen am wenigsten yon Null abweichen," Izv. Kazan. Fiz.- 
Mat. Ob., 3, No. 3, pp. 1-69. 
"Aerodynamic investigations," Tr. Fiz.-Mat. Otd. Akad. Nauk UkrSSR, 7, pp. 1-247. 

1929 

12. "On a problem of E. I. Zolotarev," Izv. Akad. Nauk SSSR, No. 10, pp. 919-931. 

1930 

13. 

14. 
15. 

16. 
17. 

18. 

19. 
20. 
21. 
22. 

"A new form of the remainder in Taylor's formula for functions of several variables," Zap. Nezhin. In-ta Nat. 
Prosv., 10, pp. 223-227. 
"On a generalization of a theorem of E. Landau," Zap. Nezhin. In-ta Nat. Prosy., 10, pp. 228-234. 
"On polynomials with least deviation from zero," in: Proc. First All-Union Math. Congress [in Russian], pp. 
284-289, 
"On polynomials with least deviation," Dokl. Akad. Nauk SSSR, pp. 489-494. 
"On the extremal properties of certain fractional functions," Dokl. Akad. Nauk SSSR, pp. 495-499. 
"Asyymptotische LOsung einer Aufgabe tiber Polynome minimaler Abweiehung," Zap. Khar'k. Mat. Ob., 4, 

pp. 141-144. 
"Ueber ein Tschebyscheffsches Extremurnproblem," Math. Ann., 104, pp. 739-744. 
"Sur les polynomes de Tschebycheff pour deux segments," C. R. Acad. Sci (Paris), 191, pp. 754-756. 
"Sur les proprietes asymptotiques des quelques polynomes," C. R. Acad. Sci. (Paris), 191, pp. 9t6-918. 

Sur la valeur asymptotique de la meilleure approximation de quelques fractions par polynomes," C. R. Acad. 
Sci. (Paris), 191, pp. 991-993. 
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1931 

23. 

24. 

1932 

25. 

26. 

27. 

1933 

28. 

29. 

30. 
31. 

1934 

32. 
33. 
34. 

35. 

36. 

1935 

37. 

38. 

39. 

1936 

40. 

41. 

"On the asymptotic properties of polynomials on two intervals," Izv. Akad. Nauk SSSR, No. 2, 161-178. 

"On one minimum problem in the theory of functions and on the number of roots of an algebraic equation that 
lie inside the unit disc," Izv. Akad. Nauk SSSR, No. 9, 1169-1189. 

"Ueber asymptotische Gr6sse der besten Armgherung einiger rationalen Funktionen dutch Polynome," Zap. 
Khar'k. Mat. Ob., 5, pp. 37-47. 

"Ueber einige Funktionen welche in zwei gegebenen IntervaUen am wenigsten yon Null abweichen, I" Izv. 
Akad. Nauk SSSR, No. 9, pp. 1163-1202. 
(with V. I. Putyatyi) Aerodynamics [in Ukranian], ONTVU, Khar'kov. 

"Ueber einige Funktionen welche in zwei gegebenen Intervallen am wenigsten yon Null abweichen, II," Izv. 
Akad. Nauk SSSR, No. 3, pp. 309-344.. 

"Ueber einige Funktionen welche in zwei gegebenen Intervallen am wenigsten von Null abweichen, III," Izv. 
Akad. Nauk SSSR, No. 4, pp. 499-536. 
"Ueber eine extremale Eigenshaft rationaler Funktionen," Zap. Khar'k. Mat. Ob., 6, pp. 39-45. 
Course in Theory of Functions. Elements of the General Theory of Functions of a Complex Variable [in Ukrainian], 

ONTVU, Kharkov, 290 pp. 

"Ueber Jacksonschen Approximationsatz," Zap. Khar'k. Ob., 8, pp. 3-12. 
"Ueber eine Eigenschaft der 'elliptischen' Polynome," Zap. Khar'k. Mat. Ob., 9, pp. 3-8. 
(with M. G. Krein), "Ueber Fouriersche Reihen beschr/inkter summeirbarren Funktionen und ein neues 
Extremumproblem, I," Zap. Khar'k. Mat. Ob., 9, pp. 9-28. 
(with M. G. Krein), "Ueber Fouriersche Reiheu beschr/inkter summierbaren Funktionen und ein neues 
Extremumproblem, II," Zap. Khar'k. Mat. Ob., 10, pp. 3-32. 
(with M. G. Krein), "On Fourier series of bounded summable functions," Proc. Second All-Union Math. 
Cong. [in Russian], p. 151. 

(with M. G. Krein), "Sur une formule de quadrature de Tchebycheff," C. R. Acad. Sci. (Paris), 200, pp. 890- 

893. 
(with M. G. Krein), "Ueber eine Transformation der reelen Toeplitzschen Formen und das Momenten-problem 
in einem Intervalle," Zap. Khar'k. Mat. Ob., 11, pp. 21-36. 
"Bemerkung fiber extremale Eigenschaften einiger mit Transformation der elliptischen Funktionen 

zusammenh/ingender Brfiche," Zap. Khar'k. Mat. Ob., 11, pp. 27-34. 

(with M. G. Krein), "On two minimum problems associated with the moments problem," Dokl. Akad. Nauk 
SSSR, 10, No. 9, pp. 331-334. 
(with M. G. Krein), "Das momentumproblem bei zus~itzlichen Bedingung von A. Markoff," Zap. Khar'k. Mat. 

Ob., 12, pp. 13-36. 

2445 



42. 

43. 

1937 

44. 

45. 

46. 

47. 

48. 

49. 

1938 

50. 
51. 

52. 

1940 

53. 
54. 
55. 

56. 

57. 

1941 

58. 

1945 

59. 
60. 

61. 

1946 

62. 

(with M. G. Krein), "Bemerkung zur Arbeit ueber Fouriersche Reichen, beschr~inkter summierbarer 
Funktionen und eine neues Extremumproblem," Zap. Khar'k. Ob., 12, pp. 37-40. 
"Verallgemeinerung einer Korkin--Zolotareffschen Minimum-Aufgabe, * Zap. Khar'k. Mat. Ob., 13, pp. 3-14. 

(with B. M. Levitan), "On one application of the inequality of G. Bohr and J. Favard," Dokl. Akad. Nauk 

SSSR, 14, No. 7, pp. 419-422. 
(with M. G. Krein), "On the best approximation of trigonometric functions by sums of differentiable periodic 

functions," Dokl. Akad. Nauk SSSR, 15, No. 3, pp. 107-112. 
"The problem of moments on two intervals under the Markov addition condition," Zap. Khar'k. Mat. Ob-va, 14, pp. 

46-60 (together with M. G. Krein). 
"On the best approximation of one class of continuous periodic functions," Dokl. Akad. Nauk SSSR, 17, No. 

9, pp. 451-454. 
"On a theorem of Academician S. N. Bernshtein concerning the Chebyshev quadrature formula," Zh. In-ta Mat. Akad. 

Nauk UkrSSR, 3, pp. 75-82. 
"On one theorem of S. Bokhner," Zap. Khar'k. Mat. Ob., 14, pp. 75-80. 

"On the best approximations o f  analytic functions," Dokl. Akad. Nauk SSSR, 18, pp. 241-244. 
(with M. G. Krein), Problems in the Theory of Moments [in Russian], ONTVU, Khar'kov. 
"Some observations on the coefficients of Gaussian-type quadrature formulas," Tr. Odes. Un-ta, 2, pp. 29-38 (together 

with M. G. Krein). 

Lectures on the Theory of Approximation [in Russian], Khar'kov. 
"On construction of the flow about a thin profile," Sb. Tr. Inst. Mat. Akad. Nauk UkrSSR, 4, pp. 151-156. 
(with M. G. Krein), "On quadrature formulas of Claebyshev and Markov," in: Collected Papers in Memory 

of Academician Grave [in Russian], pp. 15-28. 
(with M. G. Krein), "Some remarks about three papers of Verblunsky," Zap. Khar'k. Mat. Ob., 16, pp. 129- 

134. 
"On maximal symmetric operators in Hilbert space," Nauch. Zap. Aviats. Inst., 3, No. 1, pp. 3-8. 

"Infinite Jacobian matrices and the moments problem," Usp. Mat. Nauk, 9, pp. 126-156. 

"On formulas for inverting singular integrals," Izv. Akad. Nauk. SSSR, 9, pp. 275-290. 
"On a proposition of A. N. Kolmogorov and a proposition of M. G. Krein," Dokl. Akad. Nauk SSSR, 50, 

pp. 35-40. 
"The general theory of Chebyshev polynomials," Nauchnoe Nasledie P. L. Chebysheva, 1, pp. 5-42. 

"A brief survey of the work of P. L. Chebyshev," in: P. L. Chebyshev: Collected Works [in Russian], 

Moscow, pp. 171-189. 
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63. 

64. 

65. 

1947 

66. 
67. 

68. 
69. 

70. 

1948 

71. 
72. 

73. 

74. 

75. 

1949 

76. 

77. 

78. 

1950 

79. 

80. 

1952 

81. 

82. 
83. 

84. 
85. 

"On properties of entire transcendental functions of exponential type," Izv. Akad. Nauk SSSR, 10, pp. 411- 

428. 
"On Levitan polynomials," Dokl. Akad. Nauk SSSR, 54, pp. 3-6. 
"On a class of integral operators," Sb. Tr. In-ta Mat. Akad. Nauk Uk.rSSR, 8, pp. 113-130. 

Lectures on the Theory of Approximation [in Russian], Moscow. 
"Constructive function theory at the Khar'kov University and Mathematics Institute, 1917-1947," Usp. Mat. 

Nauk, 2, No. 3, pp. 158-174. 
"Integral operators with Karleman kernels," Usp. Mat. Nauk,, 2, No. 5, pp. 93-131. 
(with K. I. Babenko), "On weighted approximation by polynomials of functions that are continuous on the entire real 

axis," Dokl. Akad. Nauk SSSR, 57, pp. 315-318. 
"The Russian Mathematician A. A. Markov (on the 25-th anniversary of his death)," Priroda, No. 8, pp. 76- 

81. 

Elements of the Theory of Elliptic Functions [in Russian], Moscow. 
"On problems on approximating continuous functions on the entire real axis, I," Zap. Khar'k. Mat. Ob., 19, 

pp. 21-25. 
"Toward a theory of functions of finite degree," Dokl. Akad. Nauk SSSR, 63, pp. 475-478. 
"A brief biography of Andrei Andreevich Markov," in: A. A. Markov: Collected Works [in Russian], 

Moscow, pp. 9-12. 
Appendix to A. A. Markov: Collected Works, Moscow, pp. 377-390. 

"The moments problem of A. A. Markov relative to an arbitrary number of intervals," Ukr. Math. Zhurn., 

3, pp. 41-50. 
"On interpolation of entire transcendental functions of finite degree," Dokl. Akad. Nauk SSSR, 65, No. 6, 

pp. 781-784. 
(with V. A. Marchenko), "On problems on approximating continuous functions on the entire real axis, II," 

Zap. Khar'k. Mat. Ob., 21, pp. 5-9. 

"On the power problem of moments in the indefinite case," Zap. Khar'k. Mat. Ob., 22, pp. 99-106. 
(with I. M. Glazman), The Theory of Linear Operators in Hilbert Space [in Russian], Moscow. 

(with B. Ya. Levin), "On interpolation of entire transcendental functions of finite degree," Zap. Khar'k. Mat. 

Ob., 23, pp. 5-26. 
"Proof of the rule of multipliers for the isoperimetric problem," Zap. Khar'k. Mat. Oh., 23, pp. 91-93. 
(with M. G. Krein), "On generalization of the Schwartz-Levner lemma," Zap. Khar'k. Mat. Ob., 23, pp. 

95-101. 
"On entire functions of finite degree with least deviation from zero," Mat. Sb., 31, pp. 415-438. 
"On entire transcendental functions of finite degree having a majorant on a sequence of real points," Izv. 

Akad. Nauk SSSR, 16, No. 4, pp. 353-364. 
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86. "On one family of entire functions of finite degree and one problem of Chebyshev," Izv. Akad. Nauk SSSR, 
16, No. 5, pp. 459-468. 

1953 

87. 

88. 

(with S. N. Bernshtein), "A generalization of a theorem on weighted functions and application to the problem 
of moments," Dokl. Akad. Nauk SSSR, 92, pp. 1109-1112. 
"On weakly weighted functions," Dokl. Akad. Nauk SSSR, 93, No. 6, pp. 949-952. 

1954 

9. 

90. 

91. 
92. 

"On improvement of weighted approximations on the entire real axis by means of entire functions of finite 
degree," Dokl. Akad. Nauk SSSR, 94, pp. 983-986. 
"On one generalization of the Fourier transform and the Weiner--Paley theorem," Dokl. Akad. Nauk SSSR, 

96, pp. 889-892. 
"On coupled integral equations," Dokl. Akad. Nauk SSSR, 98, pp. 333-336. 
"I. Ya. Sonin's work on approximate evaluation of definite integrals," in: I. Ya. Sonin: Research on 
Cylindrical Functions and Special Polynomials [in Russian], Moscow, pp. 219-243. 

1955 

93. 

94. 
95. 

96. 

97. 

"P. L. Chebyshev and his scientific heritage," in: Collected Works of P. L. Chebyshev [in Russian], Moscow, 

pp. 843-887. 
Lectures on the Calculus of Variations [in Russian], Moscow. 
"On the 90-th birthday of Vladimir Andreevich Steklov," Tr. Khar'k. Politekhn. Inst., Ser., Inzh.-Fiz., 5, No. 

1, pp. 3-14. 
"On a uniqueness theorem for the equations of thermal conductivity," Tr. Khar'k. Politekhn. Inst., Set. Inzh.- 

Fiz., 5, No. 1, pp. 51-55. 
Academician S. N. Bernshtein and His Work on Constructive Function Theory [in Russian], Khar'kov. 

1956 

98. "The Khar'kov Mathematical Society," Zap. Khar'k. Mat. Ob., 24, pp. 31-39. 
99. "On weighted approximation of continuous functions by polynomials on the entire real axis," Usp. Mat. Nauk, 

11, No. 4, pp. 3-43. 
100. "Extremal properties of entire transcendental functions of finite degree," in: Proc. Third All-Union 

Mathematical Congree [in Russian], Vol. 2, Moscow, p. 25. 
101. (with. A. N. Akhiezer), "On the problem of diffraction of electromagnetic waves at a circular opening in a 

fiat screen," Dokl. Akad. Nauk SSSR, 109, pp. 53-56. 
102. "On Bernshtein's theory of normal series," in: (S. N. Bernshtein) The Analytic Nature of Solutions to 

Differential Equations of Elliptic Type [in Russian], Khar'kov, pp. 83-94. 

1957 

103. "Toward a theory of coupled integral equations," Zap. Khar'k. Mat. Ob., 25, pp. 5-31. 
104. (with A. I. Akhiezer and G. Ya. Lyubarskii), "An effective boundary condition at the interface between 
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