athematical

&

nequalities
pplications

Volume 17, Number 3 (2014), 1139-1151 doi:10.7153/mia-17-85

DETERMINATION OF ORDER OF MAGNITUDE OF MULTIPLE

FOURIER COEFFICIENTS OF FUNCTIONS OF BOUNDED ¢-VARIATION
HAVING LACUNARY FOURIER SERIES USING JENSEN’S INEQUALITY

BHIKHA LILA GHODADRA

Abstract. For a Lebesgue integrable complex-valued function f defined over the m -dimensional
torus T := [0,27)™ , let f(n) denote the Fourier coefficient of f, where n= (n1),... n(") ¢
Z" . Recently, in one of our papers [to appear in Mathematical Inequalities & Applications], we
have defined the notion of bounded ¢ -variation for a complex-valued function on a rectangle
[a1,b1] X ... X [am,by] and studied the order of magnitude of Fourier coefficients of such func-
tions on [0,27]™ . In this paper, the order of magnitude of Fourier coefficients of a function of
bounded ¢ -variation from [0,27]” to C and having lacunary Fourier series with certain gaps
is studied and a generalization of our earlier result (Theorem in [Acta Sci. Math. (Szeged), 78,
(2012), 97-109]) is proved. Interestingly, the Jensen’s inequality for integrals is used to prove

D RIS ject classification (2010): 42B0S, 26B30, 26D15.
Keywords and phrases: Lacunary Fourier series, multiple Fourier coefficient, function of bounded ¢ -

variation in several variables, order of magnitude, Jensen’s inequality.

[1]

[2]
[3]

[4]
[5]
[6]
[7]

[8]
[9]
[10]
[11]

[12]

REFERENCES

C. R. ADAMS AND J. A. CLARKSON, Properties of functions f(x,y) of bounded variation, Trans.
Amer. Math. Soc., 36, (1934), 711-730.

N. K. BARY, A treatise on trigonometric series, Vol. 11, Pergamon, New York, 1964.

J. A. CLARKSON AND C. R. ADAMS, On definitions of bounded variation for functions of two vari-
ables, Trans. Amer. Math. Soc., 35, (1933), 824-854.

V. FULOP AND F. MORICZ, Order of magnitude of multiple Fourier coefficients of functions of
bounded variation, Acta Math. Hungar, 104, (2004), 95-104.

B. L. GHODADRA, Order of magnitude of multiple Fourier coefficients of functions of bounded p-
variation, Acta Math. Hungar., 128, (2010), 328-343.

B. L. GHODADRA, Order of magnitude of multiple Fourier coefficients of functions of bounded p -
variation having lacunary Fourier series, Acta Sci. Math. (Szeged), 78, (2012), 97-109.

B. L. GHODADRA, An application of Jensen's inequality in determining the order of magnitude of
multiple Fourier coefficients of functions of bounded ¢ -variation, to appear in Math. Inequal. Appl.
(a preprint is available on the journal’s website in forthcoming papers with manuscript number mia-
3285).

E. W. HOBSON, The theory of functions of a real variable and the theory of Fourier’s series, Vol. 1,
Dover Publications Inc., New York, 1927.

F. MORICZ, Order of magnitude of double Fourier coefficients of functions of bounded variation,
Analysis, 22, (2002), 335-345.

M. E. NOBLE, Coefficient properties of Fourier series with a gap condition, Math. Ann., 128, (1954),
55-62.

J. R. PATADIA, Local theorems for the absolute convergence of multiple lacunary Fourier series,
Math. Ann., 271, (1985), 81-89.

L. C. YOUNG, Sur une generalization de la Notion de variation de puissance p-ieme boranee au sense
de M. Wiener, et sur la convergence de series de Fourier, C. R. Acad. Sci. Paris, 204, (1937), 470-472.

acnenNT - Mathematical Inequalities & Applications
© MV, Zagreb q PP

Paper MIA-17-85

.ele-math.com
mia@ele-math.com


http://dx.doi.org/10.7153/mia-17-85

