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GENERALIZATION OF JENSEN’S INEQUALITY BY
LIDSTONE’S POLYNOMIAL AND RELATED RESULTS

GORANA ARAS-GAZIC, VERA CULJAK, JOSIP PECARIC AND ANA VUKELIC

Abstract. In this paper we consider (2n)-convex functions and completely convex functions.
Using Lidstone’s interpolating polynomials and conditions on Green’s functions we present re-
sults for Jensen’s inequality and converses of Jensen’s inequality for signed measure. By using
the obtained inequalities, we produce new exponentially convex functions. Finally, we give sev-
eral examples of the families of functions for which the obtained results can be applied.

Mathematics subject classification (2010): 26D15, 26D20, 26D99.
Keywords and phrases: Green function, Jensen inequality, (2n)-convex function, completely convex

function, Lidstone polynomial, Cauchy type mean value theorems, n-exponential convexity, exponential
convexity, log-convexity, means.

[1]

[2]
[3]

[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]

REFERENCES

R. P. AGARWAL, P. J. Y. WONG, Error Inequalities in Polynomial Interpolation and Their Applica-
tions, Kluwer Academic Publishers, Dordrecht / Boston / London, 1993.

K. E. ATKINSON, An Introduction to Numerical Analysis, 2nd ed., Wiley, New York, 1989.

S. BERNSTEIN, Sur la definition et les properties des functions analytiques d’une variable reelle,
Math. Ann. 75 (1914), 449-468.

J. PECARIC, V. CULIAK, Interpolation polinomials and inequalities for convex functions of higher
order, Math. Ineq. Appl., 5, 3 (2002), 369-386.

W. EHM, M. G. GENTON, T. GNEITING, Stationary covariance associated with exponentially convex
functions, Bernoulli 9, 4 (2003), 607-615.

J. JAKSETIC, J. PECARIC, Exponential convexity method, J. Convex Anal. 20, 1 (2013), 181-197.

S. KARLIN, Total Positivity, Stanford Univ. Press, Stanford, 1968.

S. KARLIN, W. J. STUDDEN, Tchebycheff systems: with applications in analysis and statistics, Inter-
science, New York, 1966.

P. LAH, M. RIBARIC, Converse of Jensen’s inequality for convex functions, Univ. Beograd. Publ.
Elektrotehn. Fak. Ser. Mat. Fiz. 412460 (1973), 201-205.

J. E. PECARIC, AND P. R. BEESACK, On Knopp's inequality for convex functions, Canad. Math. Bull.
30, 3 (1987), 267-272.

J. E. PECARIC, V. CULIAK, A. M. FINK, On some inequalities for convex function of higher order,
Nonlin. Stud. 6, 2 (1999), 131-140.

J. PECARIC, V. CULIAK, M. ROGINA, On some inequalities for convex function of higher order II,
Nonlin. Anal. TMA 45 (2001), 281-294.

J. PECARIC, 1. PERIC, M. RODIC-LIPANOVIC, Uniform treatment of Jensen type inequalities, to
appear in Math. Rep. (Bucur.)

J. E. PECARIC, F. PROSCHAN AND Y. L. TONG, Convex functions, partial orderings, and statistical
applications, Mathematics in science and engineering 187, Academic Press, 1992.

J. PECARIC, J. PERIC, Improvements of the Giaccardi and the Petrovi¢ inequality and related results,
An. Univ. Craiova Ser. Mat. Inform., 39, 1 (2012), 65-75.

T. PoproviClU, Sur ’approximation des fonctions convexes d’ordre superieur, Mathematica 10,
(1934), 49-54.

© ey, Zagreb

Paper MIA-16-96


http://dx.doi.org/10.7153/mia-16-96

1244 G. ARAS-GAZzIC, V. CULJIAK, J. PECARIC AND A. VUKELIC

[17] J. M. WHITTAKER, On Lidstone series and two-point expansions of analytic functions, Proc. Lond.
Math. Soc., 36 (1933-1934), 451-469.

[18] D. V. WIDDER, Functions whose even derivatives have a prescribed sign, Proc. Nat. Acad. Sci. U.S.
26 (1940), 657-659.

[19] D. V. WIDDER, Completly convex function and Lidstone series, Trans. Am. Math. Soc., 51 (1942),
387-398.

[20] D. V. WIDDER, The Laplace transform, Princeton Univ. Press, New Jersey, 1941.

Mathematical Inequalities & Applications

.ele-math.com

mia@ele-math.com



