Tatra Mt. Math. Publ. 31 (2005), 1–16 tm

Mathematical Publications

PROFESSOR TIBOR ŠALÁT (1926–2005)

Pavel Kostyrko — Oto Strauch

The Workshop on the Density Concept to the honor of Professor Š a l á t was held in Bratislava, Slovakia, May 16–18, 2004. Nobody realized that it would be the last time we would meet Professor Š a l á t at a common meeting. He died at the age of 79, on May 14, 2005.

Tibor Š a l á t was born on May 13, 1926 in teacher’s family at Vajka over Žitava, in the southern part of Slovakia. He attended the elementary school in Zlaté Moravce and in Šurany. Later he studied at the Faculty of Natural Sciences at the Charles University in Prague, where he graduated in 1950. He was greatly inspired by Czech mathematicians, such as E. Č e c h , V. J a r ní k , and M. K ö s s l e r to make his career in mathematics. After graduation he spent two years working as a teacher in Nové Zámky. In 1952, he started working for the Comenius University in Bratislava, where in 1962 he was appointed Associate Professor, and in 1977 he became Full Professor and remained working there till his death. In 1952 he obtained a doctor’s degree, and in 1958 he defended his candidate thesis dealing with Hausdorff dimension of real sets. In 1974 he defended his doctoral thesis dealing with expansions of real numbers.

Tibor Š a l á t was one of the most appreciated Slovak mathematicians from scientific, pedagogical and social point of view. He published more than 160 papers and wrote 11 books and monographs and 10 textbooks and lecture notes, some by himself and some jointly with T. N e u b r u n n , P. K o s t y r k o , J. S mí t a l , and others.

Scientific results achieved by Tibor Š a l á t can be divided into two parts: theory of numbers and theory of real functions. Application of measure and topological methods (probability methods, Lebesgue and Hausdorff measure theory methods, Baire category methods) are common features that can be tracked down through-out his papers dealing mainly with the following areas of the theory of numbers: Cantor’s expansions, Lüroth’s expansions, continued fractions, summation methods, statistical convergence, uniform distribution mod 1, densities, ratio sets and some parts of the elementary theory of numbers. Papers related to the theory of real functions deal with the following: generalizations of the notions of continuity (quasi-continuity, cliquishness, some-what continuity,

A-continuity, Denjoy property), functions with closed graphs, symmetric properties of real functions, and Darboux property. Some of his results were quoted in monographs [ZB], [V], [Sch], [KN], [G], [DT], and [SP]. Here we would like to present his contribution to some branches of mathematics, while giving a selective description of his work, although an account of his contribution was given in [KS] on the occasion of his 60th birthday.

Some papers written by Tibor Š a l á t are devoted to the study of sets W

of numbers of the form^∞ ∑ n=1 ε_na_n , where^∞ ∑ n=1 a_n is a given convergent series

with positive terms and ε_n ∈ {1, −1}, n = 1, 2, . . . . It is known, that the

Lebesgue measure μ of this set depends on properties of the series^∞ ∑ n=1 a_n . If

a_k > R_k =^∞ ∑ n=1 a_{k+n} (k = 1, 2, . . . ), then μ(W ) = lim_{n→∞} 2^{n+1}R_n . The set W was

investigated also by other authors (P. Kesava M e n o n , A. T u r o w i c z , and others). Tibor Š a l á t investigated distributions of factors +1 and −1 with respect to Lebesgue and Hausdorff measure. He generalized known results of B. V o l k m a n n , V. K n i c h a l , E. B o r e l , and A. S. B e s i c o v i t c h concerning dyadic expansions, on the set W . E.g., in [15], it is shown that an analogy of the well known Borel theorem on a distributions of terms in dyadic expansions holds for distribution of factors +1 and −1 for a large class of sets W with μ(W ) = 0. Obviously, this result is formulated using the notion of Hausdorff dimension. This is an affirmative answer to a problem raised by V. J a r ní k .

Other papers written by Tibor Š a l á t deal with the metric theory of expansion of real numbers. Especially, with continuous fractions, Cantor and Lüroth expansions of real numbers. Foundations of the metric theory of Cantor expansions were formulated by A. R é n y i and P. E r d ö s . Their results are improved, using topological and Hausdorff measure methods in papers [16], [28]. Let {q_k}^∞_{k=1} be a sequence of integers with q_k ¿ 2 for k = 1, 2, . . . . Any real

number 0 < x < 1 leads to the Cantor series x =^∞ ∑ k=1 εk(x) q1q2...qk . Assuming ∞∑ k=1 qk (q1q2...qk)ε < ∞ for every ε > 0, Tibor

Šalát, in [16], has given the following

explicit formula

dim M_{(ak)} = lim inf_{n→∞} log^n ∏ k=1 min(a_k, q_k)

log^n ∏ k=1 q_k for Hausdorff dimension of the set M_{(ak)} of all x ∈ (0, 1) satisfying ε_k(x) < a_k , k = 1, 2, . . . , for given positive integers a_k . This result was extended by H. W e g m a n n [W]. In paper [21] he formulated certain “metric valuations” of efficiency criteria for irrationality of sums of Cantor’s series, which are due to A. O p p e n h e i m (cf. [34]) are given.

Problems concerning the metric theory of continuous fractions and Cantor expansions are investigated in [33], [36], [38], [42]. In [38], he studied a transfor-

mation T ( {x_k}^∞_{k=1} ) =^∞ ∑ k=1 [xkqk] q1q2...qk and proved that if limn→∞ 1 n n∑ k=1 1 qk = 0, then

the set T ( {x_k}^∞_{k=1} ) , where {x_k}^∞_{k=1} belongs to the family of all uniformly distributed sequences, is a set of full measure in [0, 1]. The paper [G2] written by J. G a l a m b o s is strongly related to this result.

Foundations of the metric theory of Lüroth’s series were established by L. H o l z e r . A detailed investigation of Lüroth expansions is done in [40] by using probabilistic methods and Lebesgue and Hausdorff measure theory. This paper completes the basic paper of L. H o l z e r published in 1928. Almost all basic results presented in the papers devoted to Cantor and Lüroth series, are quoted in the monograph [G]. A recent quotation of the paper [40] is in [B–K].

In papers [43] and [52], ratio sets of sets of natural numbers are introduced and investigated. For a set A ⊂ ▲, where ▲ is the set of all natural numbers, R(A) denotes the set of all numbers of the form a/b, where a, b ∈ A. The set A is said to be a ratio base for the set ⋚^+ of all positive rational numbers if R(A) = ⋚^+ , and A is called rationally dense (in the interval (0, ∞)) if R(A) is dense in (0, ∞). In [43], it is shown that if the upper asymptotic density of A is 1, then A is rationally dense. In the above mentioned papers, Tibor Š a l á t used the following method of dyadic numbers of sets A ⊂ ▲, which was introduced by German mathematicians (cf. H. H. O s t m a n n [O; pp. 17,

189–201]): For A = {a_1 < a_2 < . . . } ⊂ ▲, put ρ(A) =^∞ ∑ k=1 2^{−ak} . Then ρ is a

one-to-one map of the family U of all infinite subsets A of ▲ to (0, 1]. If S ⊂ U , then ρ(S) = { ρ(A) : A ∈ S } ⊂ (0, 1], and “greatness” of ρ(S) has an influence on “greatness” of the family S . Tibor Š a l á t proved, e.g., for the family S of all ratio bases of ⋚^+, that the set ρ(S) has full measure and is residual in (0, 1] (cf. [43], [52]). The method of dyadic numbers ρ(A) of sets A ⊂ ▲ is used in [60], [66], [68] for an investigation of some additive problems in the theory of numbers.

Some papers of Tibor Š a l á t are devoted to the study of properties of asymptotic density of sets A ⊂ ▲ and to applications of this notion in other areas of mathematics. E.g., the statistical convergence of sequences, which was introduced by H. F a s t and I. J. S c h o e n b e r g using the notion of asymptotic density is investigated in [71]. Here a distribution of statistically convergent sequences in spaces of sequences is described. In [120] (with A. S c h i n z e l ) and [122], Tibor Š a l á t gave three interesting examples of number-theoretic sequences statistically convergent to zero.

In papers [83], [86] (with R. T i j d e m a n ), and [111] (with M. P a š t é k a ), some new properties of the asymptotic density and measure density are studied. In [77] (with F. S c h w e i g e r ), from the above point of view, a connection between sets A ⊂ ▲ and their g-adic expansions are investigated. (If A = {a_k}^∞_{k=1} is an increasing sequence of positive integers, then the real number α(A) = 0, c_1, c_2, . . . arises in such a way that after the symbol 0 the expressions of the numbers a_1, a_2, . . . in g-adic scale are successively written.) If S denotes the family of all A ⊂ ▲ for which α(A) is simply normal, then ρ(S) is a set of the first category in (0, 1] of the type G_{δσδ} and its Lebesgue measure is 1.

H. S t e i n h a u s observed that the set of all prime numbers has the following property (S): For every x ∈ (0, ∞) there exists a sequence {q_n}^∞_{n=1} of primes such that q_n/n → x. In paper [89] (with W. N a r k i e w i c z ), the family of all sets A ⊂ ▲ with the property (S) is investigated in details and compared with the family of all sets A ⊂ ▲ rationally dense in (0, ∞). It is shown, e.g., that every set with the property (S) is rationally dense.

The notion of uniform distribution mod 1 is studied in papers [69], [97], [98], [102], [106], [107]. In [102] (with Š. P o r u b s k ý and O. S t r a u c h ) a new type of functions, so called uniform distribution preserving functions, is introduced. Here, the function f : [0, 1] → [0, 1] is uniform distribution preserving if for any uniformly distributed sequence x_n , n = 1, 2, . . . in [0, 1] the sequence f(x_n) is also uniformly distributed. Paper [102] was a motivation for some other papers. For instance, a generalization of this notion on compact spaces can be found in the paper of R. F. T i c h y and R. W i n k l e r [TW]. For current results concerning these maps, see [SP, p. 2–45, 2.5.1]

In papers dealing with the theory of real functions mostly topological methods and measure theory methods are used. These papers can be divided into several areas.

In the first collection of papers, various classes of functions are investigated ([25], [26], [47], [60], [64], [70]).

Another collection of papers deals with some generalizations of the notion of continuity ([53], [63], [67], [75], [79], [81], [82]). In [53] (with J. S. L i p i ń s k i ), the set of points of quasicontinuity of real function is characterized: A set E is the set of all quasicontinuity points of a function f : ⋛^n → ⋛ if and only if (Int E^c) − E is a set of the first Baire category.

Other papers are devoted to the study of properties of some important functions. E.g., a generalized Banach indicatrix in [55] and [58] is introduced and investigated. Papers [80] and [90] are devoted to the study of the exponent of convergence λ(A), which was introduced by G. P ó l y a and G. S z e g ö for every unbounded nondecreasing sequence A = {a_k}^∞_{k=1} of positive numbers in

the following way: λ(A) = inf { σ > 0 :^∞ ∑ k=1 a^{−σ}_k < +∞ } . Let S^+ be the metric space of all sequences of the above mentioned type endowed with the Fréchet metric. The exponent of convergence is a function λ : S^+ → [0, +∞). It is shown that λ is a function of Baire class two, everywhere discontinuous, without the Darboux property.

Some results of Tibor Š a l á t deal with the structural properties of some functional spaces from the Baire category point of view. E.g., in [91] (with P. K o s t y r k o ), there is shown: Let bΔ (bA) be the metric space of all bounded derivatives (approximately continuous functions) on the interval [0, 1] furnished with the metric of uniform convergence. Then the set of all functions in bΔ (bA), the set of discontinuity points of which has full measure, is a residual G_δ-set in bΔ (bA). In papers [114], [115], [119] (with J. T ó t h and L. Z s i l i n s z k y ), the structure of the space of metrics on a given set is studied.

In the last period from 1996 to 2005, Tibor Š a l á t published more than 30 papers, some of them jointly with co-authors J. T. T ó t h , M. M a č a j , J. T o m a n o v á , V. B a l á ž , J. Č e r v e ň a n s k ý , O. S t r a u c h , J. B u k o r , J. B o r sí k , J. Č i n č u r a , M. P a š t é k a , P. K o s t y r k o , and others. These papers are results of his two regular scientific seminars which took place on Comenius University in Bratislava: The Number Theory Seminar and the Seminar on The Theory of Real Functions. His papers can be divided into the following main parts: The theory of densities and related convergence ([134], [137], [138], [139], [140], [142], [143], [145], [147], [148], [151], [152]); functions preserving some types of convergence ([124], [126], [136], [146]); uniform distribution theory (topological properties, porosity) ([130], [149]); and ratio sets ([127], [128]).

In [138] he introduced (with co-authors P. K o s t y r k o a W. W i l c z y ń s k i ) a new notion called I -convergence, where I is a non-empty ideal of subset of the set ▲ of positive integers. Here x_n → x with respect to the ideal I if for every ε > 0 we have { n ∈ ▲ : |x_n − x| ¿ ε } ∈ I . This notion directly extends the notion of statistical convergence. Further properties of I -convergence can be found in [143] and [152].

In [140] (with J. T o m a n o v á ), for the arithmetic function f(n) = ∏ d|n d, is proved that the sequence ( log log f(n) ) /(log log n) statistically converges to 1 + log 2 but does not I -converge to this number if I is the ideal of all A ⊂ ▲ for which ∑ a∈A 1 a < ∞. In [139] (co-authors P. K o s t y r k o , M. M a č a j and O. S t r a u c h ) it is proved that the set of all statistical limit points of a given real sequence x_n , n = 1, 2, . . . , is characterized as an F_σ-set and coincides with the set of all discontinuity points of distribution functions of x_n . Here (cf. J. A. F r i d y [F]) a real number x is said to be a statistical limit point of x_n if there exists a subsequence x_{kn} such that x_{kn} → x and the set of indices k_n has a positive upper asymptotic density.

Tibor Š a l á t was the editor in chief in Acta Mathematica Universitatis Comenianae for many years. Furthermore, he was member of the editorial board of Mathematica Slovaca and Tatra Mountains Mathematical Publications.

A great part of Tibor Š a l á t professional career is connected with his pedagogical activities. He was a born teacher, partly owing to his mastery of the language, but, most of all, he was an excellent teacher because of his extreme clarity of mind and his profound intellectual honesty. During more than forty years he gave almost all courses in mathematical analysis and wrote more than 10 textbooks and lecture notes for students. For many years Tibor Š a l á t was leading scientific seminars on the theory of real functions and on the theory of numbers. Further, he was involved in the Ph.D. research of many students and served as the supervisor for a many of them. A list of his Ph.D. students is attached.

Professor Tibor Š a l á t is recognized as one of the most important personalities in the area of science in Slovakia, where he was active for many years. His organizing activities included the head of the Slovak Mathematical Society. During his scientific and pedagogical work, Tibor Š a l á t received many appreciations and awards. Note some of them: In 1980 he was awarded the Gold Medal of the Comenius University, in 1986 the Gold Honourable Plaquette of Jur Hronec of Slovak Academy of Sciences for his merits in mathematical sciences, and in 1996 he was awarded the Jur Hronec Prize of Matica slovenská.

Monographs

[ZB] ZELLER, K.—BECKMANN, W. : Theorie der Limitierungsverfahren, Springer-Verlag, Berlin, 1970.

[V] VERVAAT, W. : Success Epochs in Bernoulli Trials with Applications in Number Theory, Thesis, Math. Zentrum, Amsterdam, 1970.

[Sch] SCHWEIGER, F. : The Metrical Theory of Jacobi-Perron Algorithm. Lecture Notes in Math., Vol. 334, Springer-Verlag, Berlin, 1973.

[KN] KUIPERS, L.—NIEDERREITER, H. : Uniform Distribution of Sequences. Pure Appl.

Math., Vol. XIV, John Wiley & Sons, New York, 1974.

[G] GALAMBOS, J. : Representation of Real Numbers by Infinite Series Lecture Notes in Math., Vol. 502, Springer-Verlag, Berlin, 1976.

[O] OSTMANN, H. H. : Additive Zahlentheorie, I. Ergeb. Math. Grenzgeb. Vol. 7, Springer- -Verlag, Berlin, 1956.

[DT] DRMOTA, M.—TICHY, R. F. : Sequences, Discrepancies and Applications. Lecture Notes in Math. Vol. 1651 Springer-Verlag, Berlin, 1997.

[SP] STRAUCH, O.—PORUBSKÝ, Š. : Distribution of Sequences: A Sampler. Schriftenreihe der Slowakischen Akademie der Wissenschaften, Vol. 1, Peter Lang, Frankfurt am Main, 2005.

Scientific papers

[TW] TICHY, R. F.—WINKLER, R. : Uniform distribution preserving mappings, Acta Arith.

60 (1991), 177–189.

[BT] BUKOR, J.—TÓTH, J. T. : On accumulation points of ratio sets of positive integers, Amer. Math. Monthly 102 (1996), 502–504.

[B-K] BARRIONUEVO, J.—BURTON, R. M.—DAJANI, K.—KARAAIKAMP, C. : Ergodic properties of generalized Lüroth series, Acta Arith. 74 (1996), 311–327.

[G2] GALAMBOS, J. : Uniformly distributed sequences mod1 and Cantor’s series representation, Czechoslovak Math. J. 26 (1976), 636–641.

[W] WEGMANN, H. : Die Hausdorffsche Dimension von Mengen reeller Zahlen, die durch Zifferneigenschaften einer Cantorentwicklung charakterisiert sind, Czechoslovak Math. J. 18 (1968), 622–632.

[F] FRIDY, J. A. : Statistical limit points, Proc. Amer. Math. Soc. 118 (1993), 1187–1192.

Other articles

[KS] KOSTYRKO, P.—SMÍTAL, J. : Sixty years of Professor Tibor Šalát, Math. Slovaca 36 (1986), 217–224. (Slovak) [KSt] KOSTYRKO, P.—STRAUCH, O. : Seventy years of Professor Tibor Šalát, Math. Slovaca 46 2–3 (1996), 129–141.

List of publications of Tibor Šalát

I. Articles

[1] On sums of certain convergent series, Mat.-Fyz. Časopis 4 (1954), 203–211. (Slovak) [2] Notes to the Riemann theorem on divergent series, Mat.-Fyz. Časopis 5 (1955), 94–100.

(Slovak) [3] On a property of irrational numbers, Mat.-Fyz. Časopis 7 (1957), 128–137. (Slovak) [4] On absolutely convergent series, Mat.-Fyz. Časopis 7 (1957), 139–142. (Slovak) [5] On some spaces of series with Baire’s metric, Mat.-Fyz. Časopis 7 (1957), 193–206.

(Slovak) [6] On Dini’s theorem, Acta Fac. Rerum Natur. Univ. Comenian. 2 (1957), 67–70. (Slovak) [7] On certain properties of series with positive terms, Acta Fac. Rerum Natur. Univ. Comenian. 2 (1957), 71–76. (Slovak) [8] On some problems in the theory of infinite series, Acta Fac. Rerum Natur. Univ. Comenian. 3 (1958), 29–39. (Slovak) [9] Absolutely convergent series and dyadic expansions, Mat.-Fyz. Časopis 9 (1959), 3–14.

(Slovak) [10] On an application of continued fractions in the theory of infinite series, Časopis Pěst.

Mat. 84 (1959), 317–326. (Slovak)

[11] Absolut konvergente Reihen und das Hausdorffsche Mass, Czechoslovak Math. J. 9(84) (1959), 372–389.

[12] Über eine Klasse von in sich kompakten Mengen der linearen metrischen Räume, Acta Fac. Rerum Natur. Univ. Comenian. 4 (1959), 213–222.

[13] On sets of distances of sets of a metric space, [with T. Neubrunn], Mat.-Fyz. Časopis 9 (1959), 222–235. (Slovak) [14] On Khintchine’s theorem, Časopis Pěst. Mat. 86 (1961), 32–39. (Slovak) [15] On the Hausdorff measure of linear sets, Czechoslovak Math. J. 11 (86) (1961), 24–56.

(Russian) [16] Cantorsche Entwicklungen der reellen Zahlen und das Hausdorffsche Mass, Publ. Math.

Inst. Hung. Acad. Sci. 6 (1961), 15–41.

[17] On sets of distances of linear discontinuums, Časopis Pěst. Mat. 87 (1962), 4–16. (Russian) [18] To the theory of Cantor’s expansion of real numbers, Mat.-Fyz. Časopis 12 (1962), 85–96. (Russian) [19] On sets of distances of linear discontinuums. II, Časopis Pěst. Mat. 87 (1962), 489–491.

(Slovak) [20] Notes to criteria of irrationality of real numbers, Acta Fac. Rerum Natur. Univ. Comenian. 7 (1963), 649–662. (Slovak) [21] Eine metrische Eigenschaft der Cantorschen Entwicklungen der reellen Zahlen und Irrationalitätskriterien, Czechoslovak Math. J. 14 (89) (1964), 254–266.

[22] On an application of the method of categories in spaces of sequences, [with A. Legéň], Mat.-Fyz. Časopis 14 (1964), 217–233. (Russian) [23] On subseries, Math. Z. 85 (1964), 197–208.

[24] Zur Frage über die Positivität des Riemannschen Integrals von nichtnegativer Funktion, Rev. Roumaine Math. Pures Appl. 9 (1964), 561–564.

[25] On functions whose graphs are closed sets, [with P. Kostyrko], Časopis Pěst. Mat. 89 (1964), 426–432. (Russian) [26] On functions whose graphs are closed sets. II, [with P. Kostyrko and T. Neubrunn], Acta Fac. Rerum Natur. Univ. Comenian. 10 (1965), 51–61. (Russian) [27] Über eine Klasse metrischer Räume, [with T. Neubrunn], Acta Fac. Rerum Natur. Univ.

Comenian. 10 (1965), 23–30.

[28] Über die Hausdorffsche Dimension der Menge der Zahlen mit beschränkten Folgen von Ziffern in Cantorschen Entwicklungen, Czechoslovak Math. J. 15 (1965), 540–553.

[29] A remark on normal numbers, Rev. Roumaine Math. Pures Appl. 10 (1966), 53–56. [30] An elementary proof of the divergence of some infinite series of the type P 1_p , p ≡ b (mod a), in: Družba bratskich universitetov, Izd. Kiev. Univ., Kiev, 1966, 191–198. (Slovak) [31] On certain properties characterizing locally separable metric spaces, [with T. Neubrunn and J. Smítal], Časopis Pěst. Mat. 92 (1967), 157–161.

[32] Zur Induktion im Kontinuum, Elem. Math. 22 (1967), 62–63.

[33] Remarks on ergodic theory of the continued fractions, Mat. Časopis 17 (1967), 121–130. [34] Normale Zahlen und Bairesche Kategorien von Mengen., in: Proc. Second Topol. Symp., Prague, 1966, 306–307.

[35] On certain spaces of transformations of infinite series, [with T. Neubrunn], Časopis Pěst. Mat. 92 (1967), 267–282.

[36] Über die Cantorsche Reihen, Czechoslovak Math. J. 18 (1968), 25–56.

[37] On the structure of the space M(0, 1), [with T. Neubrunn and J. Smítal], Rev. Roumaine Math. Pures Appl. 13 (1968), 377–386.

[38] Zu einigen Fragen der Gleichverteilung (mod 1), Czechoslovak Math. J. 18 (1968), 476–488.

[39] Bemerkung zur Approximation der stetigen Funktionen durch Polynome, [with J. Smítal], Acta Fac. Rerum Natur. Univ. Comenian. 16 (1967), 43–47.

[40] Zur metrischen Theorie der Lürothschen Entwicklungen der reellen Zahlen, Czechoslovak Math. J. 18 (1968), 489–522.

[41] On subseries of divergent series, Mat. Časopis 18 (1968), 312–338. [42] Bemerkung zu einen Satz von P. Lévy in der metrischen Theorie der Kettenbrüche, Math. Nachr. 41 (1969), 91–94.

[43] On ratio sets of natural numbers, Acta Arith. 15 (1969), 273–278. [44] On sums of prime powers, [with Š. Znám], Acta Fac. Rerum Natur. Univ. Comenian.

21 (1968), 21–24.

[45] Distance sets, ratio sets and certain transformations of sets of real numbers, [with T. Neubrunn], Časopis Pěst. Mat. 94 (1969), 381–393.

[46] Remark on a theorem of K. M. Slipenčuk in the theory of summability of series, Časopis Pěst. Mat. 95 (1970), 54–55.

[47] On locally recurrent functions, Amer. Math. Monthly 77 (1970), 384–385. [48] Remarks on two results in the elementary theory of numbers, [with H. Hatalová], Acta Fac. Rerum Natur. Univ. Comenian. 20 (1969), 113–117.

[49] Remarks on the theory of real functions, [with P. Kostyrko and J. Smítal], Acta Fac.

Rerum Natur. Univ. Comenian. 20 (1969), 81–89.

[50] On the average order of an arithmetical function, [with Š. Znám], Mat. Časopis 20 (1970), 233–238.

[51] Bemerkung zu einer Anwendung des Bertrandschen Postulats in der Zahlentheorie, Elem. Math. 26 (1971), 41–42.

[52] Quotientbasen und (R)-dichte Mengen, Acta Arith. 19 (1971), 63–78. [53] On the points of quasicontinuity and cliquishness of functions, [with J. S. Lipiński], Czechoslovak Math. J. 21 (1971), 484–489.

[54] Remarks on Denjoy property and M02 property of real functions, Časopis Pěst. Mat. 96 (1971), 391–397.

[55] Generalization of the notion of the Banach indicatrix, Fund. Math. LXIII (1971), 29–36. [56] Einige metrische Ergebnisse in der Theorie der Cantorschen Reihen und Bairesche Kategorien von Mengen, Studia Sci. Math. Hungar. 6 (1971), 49–53.

[57] Density of one graph along another and some classes of closure spaces of functions, [with P. Kostyrko and T. Neubrunn], Rev. Roumaine Math. Pures Appl. 17 (1972), 721–730.

[58] On the generalized Banach indicatrix, [with J. S. Lipiński], Mat. Časopis 22 (1972), 219–225.

[59] Remarks on the fundamental theorem of arithmetic, [with M. Franek], Acta Fac. Rerum Natur. Univ. Comenian. 27 (1972), 101–106.

[60] On certain classes of sets of natural numbers, Mat. Časopis 22 (1972), 291–296. [61] On transfinite sequences of B -measurable functions, Fund. Math. LXXVIII (1973), 157–162.

[62] Bemerkung über die Verteilung von Ziffern in Cantorschen Reihen, Czechoslovak Math. J. 23 (1973), 497–499.

[63] Some generalization of the notion of continuity and Denjoy property of functions, Časopis Pěst. Mat. 99 (1974), 380–385.

[64] Remarks on open everywhere discontinuous functions [with A. Neubrunnová], Acta Fac.

Rerum Natur. Univ. Comenian. 31 (1975), 115–120.

[65] On convergence fields of regular matrix transformations, Czechoslovak Math. J. 26 (1976), 613–627.

[66] On a class of arithmetical sets, [with H. G. Meijer], Časopis Pěst. Mat. 102 (1977), 42–49.

[67] On nowhere density of the class of somewhat continuous functions in M(X), Časopis Pěst. Mat. 103 (1978), 157–158.

[68] On the sums and products of consecutive elements from a sequence, Nieuw Arch. Wisk.

26 (1978), 441–453.

[69] The structure of some sequence spaces and uniform distribution (mod 1), [with V. Lászlo], Period. Math. Hungar. 10 (1979), 89–98.

[70] On Pompeiu functions and functions of the type P1 , Rev. Roumaine Math. Pures Appl.

24 (1979), 1123–1128.

[71] On statistically convergent sequences of real numbers, Math. Slovaca 30 (1980), 139–150. [72] Remarks on the theory of real functions, [with P. Kostyrko, T. Neubrunn, J. Smítal], Acta Fac. Rerum Natur. Univ. Comenian. 36 (1980), 7–23.

[73] On a certain type of convergence, [with J. Dravecký], Acta Fac. Rerum Natur. Univ.

Comenian. 36 (1980), 35–40.

[74] A remark on l^p spaces, Acta Fac. Rerum Natur. Univ. Comenian. 36 (1980), 69–73. [75] Remarks on two generalizations of the notion of continuity, [with J. Smítal], Acta Fac.

Rerum Natur. Univ. Comenian. 36 (1980), 115–119.

[76] On the A-continuity of real functions, [with J. Antoni], Acta Fac. Rerum Natur. Univ.

Comenian. 39 (1980), 159–164.

[77] Some sets of sequences of positive integers and normal numbers, [with F. Schweiger], Rev. Roumaine Math. Pures Appl. 26 (1981), 1255–1264.

[78] On functions that are monotone on no interval, Amer. Math. Monthly 88 (1981), 754–755.

[79] On locally symmetric and symmetrically continuous functions, [with P. Kostyrko, T. Neubrunn and J. Smítal], Real Anal. Exchange 6 (1980–1981), 67–76.

[80] On the exponent of convergence, [with P. Kostyrko], Rend. Circ. Mat. Palermo 31 (1982), 187–194.

[81] On locally Hölderian functions, [with V. Belas], Acta Fac. Rerum Natur. Univ. Comenian. 40–41 (1982), 141–154.

[82] Cliquish functions, Riemann integrable functions and quasi-uniform convergence, [with J. Doboš], Acta Fac. Rerum Natur. Univ. Comenian. 40–41 (1982), 219–223.

[83] Asymptotic densities of set of positive integers, [with R. Tijdeman], Math. Slovaca 33 (1983), 199–207.

[84] On discontinuity points of functions of some classes, Acta Fac. Rerum Natur. Univ.

Comenian. 42–43 (1983), 121–124.

[85] On points of absolute continuity of continuous functions, Acta Fac. Rerum Natur. Univ.

Comenian. 42–43 (1983), 125–131.

[86] On density measure of sets of positive integers, [with R. Tijdeman], in: Topics in Classical Number Theory, Vol. 34, Coll. Math. Soc. J. Bólyai, Budapest, 1981, 1445–1457.

[87] On a metric result in the theory of continued fractions, Acta Fac. Rerum Natur. Univ.

Comenian. 44–45 (1984), 49–53.

[88] On continuity points of limit functions, [with P. Kostyrko and J. Malík], Acta Fac.

Rerum Natur. Univ. Comenian. 44–45 (1984), 137–145.

[89] A theorem of H. Steinhaus and R-dense sets of positive integers, [with W. Narkiewicz], Czechoslovak Math. J. 34 (1984), 355–361.

[90] On exponents of convergence of subsequences, Czechoslovak Math. J. 34 (1984), 362–370. [91] On the structure of some function spaces, [with P. Kostyrko], Real Anal. Exchange 10 (1984–1985), 188–193.

[92] Remarks on unifying principles in real analysis, Real Anal. Exchange 10 (1984–1985), 343–348.

[93] Applications of the category method in theory of modular sequence spaces, [with J. Ewert], Acta Fac. Rerum Natur. Univ. Comenian. 48–49 (1986), 133–143.

[94] A note on points of absolute continuity and symmetrically differentiable functions, [with P. D. Humke], Acta Fac. Rerum Natur. Univ. Comenian. 48–49 (1986), 145–147.

[95] On classes of sets that are small in one sense and large in another, [with H. Miller], Rad. Mat. 3 (1987), 215–221.

[96] On Lorentz-Orlicz spaces, [with J. Ewert], Acta Fac. Rerum Natur. Univ. Comenian.

50–51 (1987), 39–49.

[97] Criterion for the uniform distribution of sequences and a class of Riemann integrable functions, Math. Slovaca 37 (1987), 199–203.

[98] A criterion for uniform distribution of sequences and a class of Riemann integrable functions, (Preliminary announcement), Acta Fac. Rerum Natur. Univ. Comenian. 50–51 (1987), 219–221.

[99] Convergence of subseries of the harmonic series and asymptotic densities of sets of integers, (Preliminary announcement), Acta Fac. Rerum Natur. Univ. Comenian. 50–51 (1987), 251–256.

[100] Remarks on strong and symmetric differentiability of real functions, [with P. D. Humke], Acta Fac. Rerum Natur. Univ. Comenian. 52–53 (1987), 235–241.

[101] Some generalizations of the notion of continuity and Blumberg sets of functions, [with T. Neubrunn], Rev. Roumaine Math. Pures Appl. 33 (1988), 429–433.

[102] Transformations that preserve uniform distribution, [with Š. Porubský and O. Strauch], Acta Arith. 49 (1988), 459–479.

[103] Graph convergence, uniform, quasi-uniform and continuous convergence and some characterizations of compactness, [with L’. Holá], Acta Fac. Rerum Natur. Univ. Comenian. 54–55 (1988), 121–132.

[104] On values of the function ϕ + τ , [with H. Bereková], Acta Fac. Rerum Natur. Univ.

Comenian. 54–55 (1988), 257–278.

[105] On the effectiveness of tests for the absolute convergence of infinite series, [with J. Belasová and J. Ewert], Bull. Math. Soc. Sci. Math. R. S. Roumanie (N.S.) 33 (1989), 1–6.

[106] On a class of uniformly distributed sequences, [with Š. Porubský and O. Strauch], Math.

Slovaca 40 (1990), 143–170.

[107] Sums of the form 1_N^NP_n =1 f_n(nx) and uniform distribution mod 1, [with V. László], Acta

Fac. Rerum Natur. Univ. Comenian. 56–57 (1990), 167–178.

[108] Mean value theorem and Lagrange sets of real functions, [with L’. Holá, P. Kostyrko and B. J. Powell], Acta Fac. Rerum Natur. Univ. Comenian. 58–59 (1991), 77–93.

[109] Some types of convergence of sequences of real functions, [with Z. Bukovská], Acta Fac.

Rerum Natur. Univ. Comenian. 58–59 (1991), 215–220.

[110] Uniformly distributed sequences of positive integers in Baire’s space, [with V. László], Math. Slovaca 41 (1991), 277–281.

[111] Buck’s measure density and sets of positive integers containing arithmetic progression, [with M. Paštéka], Math. Slovaca 41 (1991), 283–293.

[112] Convergence of subseries of the harmonic series and asymptotic densities of sets of positive integers, [with B. J. Powell], Publ. Inst. Math. (Beograd) (N.S.) 50 (1991), 60–70.

[113] On almost continuity, [with A. Neubrunnová], Math. Bohemica 117 (1992), 197–205. [114] On cardinality of sets of metrics generating metric spaces of prescribed properties, [with J. Tóth and L. Zsilinszky], Ann. Univ. Sci. Budapest 35 (1992), 15–21.

[115] Metric spaces of metrics defined on a given set, [with J. Tóth and L. Zsilinszky], Real Anal. Exchange 18 (1992–1993), 225–231.

[116] Operations with derivatives, generalized Riemann integration, and the structure of some function spaces, Rev. Roumaine Math. Pures Appl. 38 (1993), 443–457.

[117] Topological results on sequences {n_kx}1_k=1 and their applications in the theory of trigonometric series, [with Z. Bukovská], Czechoslovak Math. J. 43 (1993), 115–123.

[118] On F -continuity of real functions, [with J. Borsík], Tatra Mt. Math. Publ. 2 (1993), 37–42.

[119] On the structure of the space of metrics defined on a given set, [with J. Tóth and L. Zsilinszky], Real Anal. Exchange 19 (1993–1994), 321–327.

[120] On the function a_p , p^ap(^n)||n (n > 1), Math. Slovaca 44 (1994), 143–151. [121] On full cover property of ordered fields, Math. Slovaca 44 (1994), 501–504. [122] Remarks on maximum and minimum exponents in factoring, [with A. Schinzel], Math.

Slovaca 44 (1994), 505–514.

[123] Points of uniform convergence and oscillation of sequences of functions, [with Š. Drahovský and V. Toma], Real Anal. Exchange 20 (1994–1995), 753–767.

[124] Remarks on functions preserving convergence of infinite series, [with J. Borsík and J. Červeňanský], Real Anal. Exchange 21 (1995–1996), 725–731.

[125] On radii of convergence of power series, [with J. T. Tóth], Bull. Math. Soc. Sci. Math.

Roum. 38 (86) (1994–1995), 183–198.

[126] On functions that preserve convergence of continued fractions, [with Š. Drahovský], Tatra Mt. Math. Publ. 8 (1996), 61–65.

[127] Remarks on R-density of sets of numbers, [with J. Bukor and J. T. Tóth], Tatra Mt.

Math. Publ. 11 (1997), 159–165.

[128] Remarks on the R-density of sets of numbers, II, [with J. Bukor, P. Erdös and J. T. Tóth], Math. Slovaca 47 (1997), 517–526.

[129] Radii of convergence of power series, [with S. J. Taylor and J. T. Tóth], Real Anal.

Exchange 24 (1998–1999), 263–274.

[130] Uniform distribution of sequences and porosity of sets, [with M. Mačaj, V. László and J. T. Tóth], Mathematica (Cluj) 43 (60) (1998), 207–218.

[131] Baire space of permutation of N and rearrangements of series, Matem. Vesnik 51 (1999), 1–8.

[132] Remarks on Steinhaus property and ratio sets of sets of positive integers, Czechoslovak Math. J. 50 (125) (2000), 175–183.

[133] On uniform distribution of sequences (a_n x)1 , Czechoslovak Math. J. 50 (125) (2000), 331–340.

[134] Statistical convergence and porosity of sets, [with M. Mačaj], Tatra Mt. Math. Publ. 19 (2000), 51–62.

[135] Remarks on infinite series in linear normed spaces, [with M. Dindoš and I. Martiševitš], Tatra Mt. Math. Publ. 19 (2000), 31–46.

[136] Convergence preserving permutations of N and Fréchet’s space of permutations of N, [with J. Červeňanský], Math. Slovaca 49 (1999), 189–199.

[137 ] Statistical convergence of subsequences of a given sequence, [with M. Mačaj], Math.

Bohemica 126 (2001), 191–208.

[138] I -convergence, [with P. Kostyrko and W. Wilczyński], Real Anal. Exchange 26 (2000- -2001), 669–686.

[139] On statistical limit points, [with P. Kostyrko, M. Mačaj and O. Strauch], Proc. Amer.

Math. Soc. 129 (2001), 2647–2654.

[140] On the product of divisors of a positive integer, [with J. Tomanová], Math. Slovaca 52 (2002), 271–287.

[141] Zeros of continuous functions and the structure of two function spaces, [with V. Baláž], Math. Slovaca 52 (2002), 397–408.

[142] Remarks on uniform density of sets of integers, [with Z. Gálikova and B. László], Acta Acad. Pead. Agriensis 29 (2002), 3–13.

[143] I -convergence and I -continuity of real functions, [with V. Baláž, J. Červeňanský and P. Kostyrko], Acta Math. (Nitra) 5 (2002), 43–50.

[144] On difference sets of sets of positive integers, [with M. Mačaj, M. Paštéka and M. Žabka], Math. Slovaca 53 (2003), 129–144.

[145] Statistical convergence of infinite series, [with M. Dindoš and V. Toma], Czechoslovak Math. J. 53 (128) (2003), 989–1000.

[146] Remarks on transfinite sequences of functions that preserve convergence, [with J. Činčura and P. Kostyrko], Acta et Commentationes Univ. Tartu Matem. 7 (2003), 79–86.

[147] On a class of densities of sets of positive integers, [with M. Mačaj, L. Mišík, and J. Tomanová], Acta Math. Univ. Comenian. 72 (2003), 213–221.

[148] A classical Olivier’s theorem and statistical convergence, [with V. Toma], Annales Mathematiques Blaise Pascal 10 (2003), 305–313.

[149] Normal numbers and porosity, [with J. Tomanová], Acta Math. (Nitra) 6 (2003), 21–31. [150] On binomial coefficients, [with Š. Gubo, M. Mačaj and J. Tomanová], Acta Math. (Nitra) 6 (2003), 33–42.

[151] Subadditive measure on N and the convergence of series with positive terms, [with T. Visnyai], Acta Math. (Nitra) 6 (2003), 43–52.

[152] On some properties of I -convergence, [with B.C. Tripathy and M. Ziman], Tatra Mt.

Math. Publ. 28 (2004), 279–286.

[153] On separately continuous f : l(2) → R, [with J. Činčura and T. Visnyai], Acta Acad.

Pedagog. Agriensis, Sect. Math. 31 (2004), 11–18.

[154] On I -convergence field, [with B. C. Tripathy and M. Ziman], Italian J. Pure Appl. Math.

17 (2005), 45–54.

[155] Remarks on statistical convergence and I -convergence of series, [with J. Červeňanský and V. Toma], Math. Bohemica 130 (2005), 177–184.

[156] Gaps and densities, [with G. Grekos and J. Tomanová], Bull. Math. Soc. Sc. Math.

Roumanie 46 (94) (2003), 121–141.

[157] On sequences of positive integers containing arithmetical progressions, [with J. Tomanová], Math. Commun. 10 (2005), 47–53.

[158] Sets of statistical cluster points and I -cluster points, [with J. Činčura, M. Sleziak and V. Toma], Real Anal. Exchange 30 (2005), 565–580.

[159] I -convergence and extremal I -limit points, [with P. Kostyrko, M. Mačaj and M. Sleziak], Math. Slovaca 55 (2005), 443–464.

[160] Remarks on Buck’s measure density and a generalization of asymptotic density, [with M. Paštéka and T. Visnyai], Tatra Mt. Math. Publ. 31 (2005), 87–101.

[161] On the class of all reciprocal bases for integers, [with J. Tomanová], (submitted). [162] Uniform density u and corresponding I_u -density, [with V. Baláž], (submitted).

II. Books and monographs (all in Slovak)

[1] Survey of Secondary School’s Mathematics, [with V. Medek and L. Mišík], SVTL, Bratislava, 1957 (third edition 1963).

[2] Repetition of Secondary School’s Mathematics, [with V. Medek and L. Mišík], Alfa, Bratislava, 1975 (second edition 1978, third edition 1983).

[3] Perfect and Associated Numbers, (School of young mathematicians), Mladá fronta, Prague, 1964.

[4] Small Encyclopedia of Mathematics, (Editor), Obzor, Bratislava, 1967 (second edition 1978).

[5] Infinite Series, Academia, Prague, 1974. [6] Metric Spaces, Alfa, Bratislava, 1981. [7] Real Numbers, Alfa, Bratislava, 1982.

[8] Algebra and Theoretical Arithmetic (2), (Editor), Alfa, Bratislava, 1986. [9] Theory of Sets, [with J. Smítal], Alfa, Bratislava, 1986.

[10] Mathematical Analysis of Functions of Real Variable, [with T. Neubrunn and M. Švec], Alfa, Bratislava, 1987.

[11] Algebra and Relation Branches, [with M. Kolibiar, A. Legéň and Š. Znám], Alfa, Bratislava, 1991.

III. Textbooks and Lecture Notes (all in Slovak)

[1] Selected Chapters from Elementary Number Theory, UK, Bratislava, 1968 (second edition 1979).

[2] Theoretic Arithmetics, UK, Bratislava, 1969 (fourth edition 1979). [3] Textbook of Mathematics for Postgraduate Study, (Editor), UK, Bratislava (fourth edition 1974).

[4] Selected Parts of Mathematics. I, (Co-author), UK, Bratislava, 1974. [5] Selected Parts of Mathematics. III. Chapters from the Theory of Metric Spaces and Real Functions, UK, Bratislava (second edition 1976).

[6] On the Theory of Real Numbers, (Textbook for Postgraduate Study of Mathematics of Didactic Course), UK, Bratislava, 1977.

[7] Metric Spaces, [with P. Kostyrko] (Textbook for Grammar School with Extended Education of Mathematics), SPN, Bratislava, 1976.

[8] Real Numbers, [with J. Smítal] (Textbook for Grammar School with Extended Education of Mathematics), SPN, Bratislava, 1977.

[9] Suggestions for the Next Education of Teachers of Mathematics, (Editor), UK, Bratislava, 1988.

[10] Seminar of Mathematics, [with H. Bereková and P. Kostyrko], UK, Bratislava, 1990.

IV. Popular articles (almost all in Slovak)

[1] On perfect numbers, Pokroky Mat. Fyz. Astr. 9 (1964), 1–13.

[2] Series of inverse values of primes and some results on convergence of subseries of harmonic series, Pokroky Mat. Fyz. Astr. 10 (1965), 168–178.

[3] On irrational numbers, Mat. Obzory 1 (1972), 37–49.

[4] On permutation of the set of all natural numbers, [with L. Niepel], Mat. Obzory 5 (1974), 57–58.

[5] On the definition of notation of infinite series and the divergence of the harmonic series, Mat. Obzory 7 (1975), 1–5.

[6] e, Mat. Obzory 10 (1977), 43–56.

[7] Convergence of nondecreasing bounded sequences in R and existence of roots and logarithm, Mat. Obzory 12 (1978), 35–40.

[8] On a mathematical induction, [with H. Bereková], Mat. Obzory 16 (1980), 23–32. [9] Remarks on the exponential function, [with M. Maxián] (English), Acta Fac. Rerum Natur. Univ. Comenian. 38 (1981), 143–152.

[10] On a mathematical culture of teacher of mathematics, Mat. Obzory 19 (1982), 1–9. [11] On the divergence of harmonic series, [with P. Michalíček], Mat. Obzory 20 (1983), 39–48.

[12] On palindromic numbers, [with H. Kresová] (English), Acta Fac. Rerum Natur. Univ.

Comenian. 42-43 (1983), 293–298.

[13] On properties of archimedean ordered fields that are equivalent to the completeness, [with A. Tarabová] (English), Acta Fac. Rerum Natur. Univ. Comenian. 42-43 (1983), 299–306.

[14] Trigonometric series and Fourier series, Zborník Ped. Fak. Nitra 3 (1984), 29–32. [15] Remarks to the creation of university textbooks of mathematics., in: Questions of Creation of University Textbook and Educational Text. Zborník URVŠ (D. Hapala, eds.), Bratislava, 1984, 74–76.

[16] On monotonicity of real functions, [with Z. Baliaková], Mat. Obzory 25 (1986), 57–62. [17] Problems of optimization and of modernization of the learning of mathematics at Universities, in: Didactic and methodological aspects of the learning of mathematics at Universities. Zborník URVŠ (T. Šalát, eds.), Bratislava, 1986, 19–32.

[18] On Rolle’s theorem, [with J. Panovová], Mat. Obzory 28 (1987), 27–40. [19] On proofs of the existence of the m-th root and the logarithm of positive numbers, [with M. Benešová] (English), Acta Fac. Rerum Natur. Univ. Comenian. 52–53 (1987), 303–313.

[20] Draft of renovation of postgraduete study of mathematics at the Faculty of Mathematics and Physics of Comenius University, in: Ways of Improvement of the Quality of Postgraduete study at Universities. Zborník URVŠ, Bratislava, 1988, 100–103.

[21] On logarithms of rational numbers, [with M. Paštéka] (English), Acta Fac. Rerum Natur.

Univ. Comenian. 54-55 (1988), 281–284.

[22] Two results in elementary number theory and the creation of new problems by the method of analogy, [with H. Bereková], Mat. Obzory 37 (1991), 25–39.

[23] Means of positive numbers and certain types of series, [with J. Bukor, J. Tóth and L. Zsilinszky] (English), Acta Math. Inf. 1 (1992), 49–57.

[24] Derivatives, functions with Darboux property and operations with them, [with R. Menkyna and J. Škorup], Mat. Obzory 38 (1992), 57–66.

[25] The method of lattice points in combinatorics, [with M. Kmet’ová], Mat. Obzory 40 (1993), 1–10.

[26] Motivations for mathematics by using number theory, in: Bulletin of VIIth Slovak Seminar on Teaching of Mathematics at Primary and Secondary Schools, Považská Bystrica, 1995, 39–42.

[27] On a universal property of Euler’s number e, [with H. Bereková and P. Vrábel] (English), Acta Math. (Nitra) 2 (1995), 41–49.

V. List of Ph.D. students of Tibor Šalát

J. Smítal (1972) P. Kostyrko (1972) A. Neubrunnová (1974) V. László (1979) O. Strauch (1980) J. Doboš (1986) J. Borsík (1987) M. Paštéka (1992)