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ON MULTI–INDEX WHITTAKER FUNCTION,

RELATED INTEGRALS AND INEQUALITIES

MUSHARRAF ALI, JORDANKA PANEVA–KONOVSKA AND TIBOR K. POGÁNY ∗

Abstract. A new generalization of Whittaker function Mλ ,μ (z) is introduced and studied by

means of the extended multi-index confluent hypergeometric function of the first kind Φ(γi),p
(αi ,βi)

introduced in [1]. The related Euler–type integral representation and the Laplace–Mellin and
Hankel integral transforms are also presented. Functional two–sided bounding inequality is es-
tablished for the multi-index Mittag-Leffler function, and in continuation functional lower bound
is derived for the associated ML-extended Whittaker function.
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[2] A. ERDÉLYI, W. MAGNUS, F. OBERHETTINGER AND F. G. TRICOMI,Higher Transcendental Func-
tions, vol. 1, Bateman Manuscript Project, McGraw-Hill, New York, 1953.

[3] E. T. WHITTAKER,An expression of certain known functions as generalized hypergeometric functions,
Bull. Amer. Math. Soc., 10 (1903), no. 3, 125–134.

[4] E. T. WHITTAKER AND G. N. WATSON, A Course of Modern Analysis, Reprint of the 4th ed. Cam-
bridge Mathematical Library, Cambridge University Press, Cambridge, 1990.

[5] E. D. RAINVILLE, Special Functions, The Macmillan Company, New York, 1960.
[6] M. ALI, M. GHAYASUDDIN M AND N. U. KHAN, Certain new extension of Whittaker function and

its properties, Indian J. Math. 62 (2020), no. 1, 81–96.
[7] JUNESANG CHOI, M. GHAYASUDDIN AND N. U. KHAN, Generalized extended Whittaker function

and its properties, Appl. Math. Sci., 9 (2015), no. 31, 6529–6541.
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