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p–SERIES USING HYPERGEOMETRIC FUNCTIONS
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Abstract. In this paper, using hypergeometric functions, we provide sharp estimates of the re-

mainder of the alternating p -series, 
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np , where p � 2 is an integer. We show that the

largest  and the largest  such that the inequalities
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hold for any integer n � 1 are

(p) = 2p+1− 1
1− (1−21−p) (p)

and (p) =
1

1− (1−21−p) (p)
−2,

where  (p) =



k=1

1
kp , the Riemann zeta function.

Mathematics subject classification (2020): 40A25, 40A05.
Keywords and phrases: Alternating series, estimate of the remainder of a series, hypergeometric series.

RE F ER EN C ES

[1] G. E. ANDREWS, R. ASKEY, R. ROY, Special Functions, Encyclopedia of Mathematics and its Ap-
plications, 71, Cambridge University Press (1999).

[2] P. CALABRESE, A note on alternating series, Amer. Math. Monthly 69 (1962), 215–217.
[3] R. JOHNSONBAUGH, Summing an alternating series, Amer. Math. Monthly 86 (1979), 637–648.
[4] D. KARP, S. M. SITNIK, Inequalities and monotonicity of ratios for generalized hypergeometric

function, J. Approx. Theory 161 (2009), 337–352.
[5] V. LAMPRET, Efficient estimate of the remainder for the Dirichlet function (p) for p∈R

+ , Miskolc
Math. Notes 21 (2020), 241–247.
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[8] A. SÎNTĂMĂRIAN,Sharp estimates regarding the remainder of the alternating harmonic series, Math.

Inequal. Appl. 18 (2015), 347–352.
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