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EXTENSIONS OF THE HERMITE-HADAMARD
INEQUALITY WITH APPLICATIONS

M. KLARICIC BAKULA, J. PECARIC AND J. PERIC

Abstract. The main aim of this paper is to give improvements of various forms of the Hermite-
Hadamard inequality, namely, that of Fejer, Lupas, Brenner-Alzer, Beesack-Pecari¢. It is in-
teresting that these improvements also imply the Hammer-Bullen inequality which deals with a
comparison of the left-hand and the right-hand side of the Hermite-Hadamard inequality. These
improvements are given in terms of positive linear functionals. Obtained results are used in
constructing a new family of exponentially convex functions.

Mathematics subject classification (2010): 26D15.
Keywords and phrases: Hermite-Hadamard inequality, Fejér inequality, Hammer-Bullen inequality,
linear functionals.

REFERENCES

[1] J. L. BRENNER, H. ALZER, Integral inequalities for concave functions with applications to special
functions, Proc. Roy. Soc. Edinburgh Sect. A 118, 1-2 (1991), 173-192.

[2] P. S. BULLEN, Error estimates for some elementary quadrature rules, Univ. Beograd. Publ. Elek-
trotehn. Fak. Ser. Mat. Fiz. No. 602-633 (1978), 97-103.

[3] W. EHM, MARC G. GENTON, T. GNEITING, Stationary covariances associated with exponentially
convex functions, Bernoulli 9, 4 (2003), 607-615.

[4] P.C. HAMMER, The midpoint method of numerical integration, Math. Mag. 31 (1957/1958), 193-195.

[5] J.JAKSETIC, Josip E. PECARIC, Exponential convexity method, submitted.

[6] B. JESSEN, Bemaerkinger om konvekse Funktioner og Uligheder imellem Middelvaerdier I, Mat.
Tidsskrift B (1931), 17-29.

[71 A. LUPAS, A generalization of Hadamard’s inequalities for convex functions, Univ. Beograd. Publ.
Elektrotehn. Fak. Ser. Mat. Fiz. No. 544-576 (1976), 115-121.

[8] D.S. MITRINOVIC,J. E. PECARIC, A. M. FINK, Classical and new inequalities in analysis, Math-
ematics and its Applications (East European Series), 61. Kluwer Academic Publishers Group, Dor-
drecht, 1993. xviii+740 pp. ISBN: 0-7923-2064-6.

[9] J. PECARIC, P. BEESACK, On Jessen’s inequality for convex functions 11, J. Math. Anal. Appl. 118, 1
(1986), 125-144.

[10] J. E. PECARIC, Notes on convex functions, General inequalities, 6 (Oberwolfach, 1990), 449-454,
Internat. Ser. Numer. Math., 103, Birkhiduser, Basel, 1992.

[11] JosipE.PECARIC, FRANK PROSCHAN, Y. L. TONG, Convex functions, partial orderings, and statis-
tical applications, Mathematics in Science and Engineering, 187. Academic Press, Inc., Boston, MA,
1992. xiv+467 pp. ISBN: 0-12-549250-2

[12] P. M. VASIC, 1. B. LACKOVIC, Some complements to the paper: “On an inequality for convex
functions”, (Univ.Beograd. Publ. Elektrotech. Fak. Ser. Mat. Fiz. No. 461-497 (1974), 63-66), Univ.
Beograd. Publ. Elektrotehn. Fak. Ser. Mat. Fiz. No. 544-576 (1976), 59-62.

[13] D. V. WIDDER, The Laplace Transform, Princeton Mathematical Series, v. 6. Princeton University
Press, Princeton, N. J., 1941.

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

Paper MIA-15-77 .ele-math.com

mia@ele-math.com


http://dx.doi.org/10.7153/mia-15-77

