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Abstract. The aim of this short note is to demonstrate how one can obtain three general sum-
mations by employing generalized Kummer’s summation theorem obtained earlier by Choi. As
special cases, we mention a large number of summations including summations due to Ramanu-
jan and Brychkov. The summations given in this note are simple, interesting, easily established
and may be useful.

1 Introduction

We start with the following interesting summations,
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The first summation (1.1) is due to Ramanujan[1], the second summation(1.2) is due to
Brychkov [2] while (1.3) is the well known summation due to Leibnitz obtained in 1673[4].

The above summations can be proved quite easily by using the classical Kummer’s summa-
tion theorem [5].
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by taking

(i) a = b = 1
2

(ii) a = b = 1
4

(iii) a = 1 andb = 1
2

respectively.
Recently, Choi[3] established the generalization of the classical Kummer’s summation theo-
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rem(1.4) and obtained nineteen results in the form of a single result whichis given by
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for i = 0,±1,±2, ...,±9.

Here[x] is the greatest integer less than or equal tox and its modulus is denoted by| x |. The
coefficientsAi andBi are given in the following tables.

Table 1
i Ai Bi

0 1 0

1 -1 1

2 1+ a− b -2

3 3a− 2b− 5 2a− b+ 1

4 2a2 − 4ab+ b2 + 8a− 3b+ 2 4(b− a− 2)

5 10ab− 4a2 − 5b2 − 26a+ 25b− 32 4a2 − 6ab+ b2 + 14a− 3b+ 2

6 4a3 − 12a2b + 9ab2 − b3 + 36a2 − 51ab +
6b2 + 74a− 11b+ 6

16ab− 8a2 − 6b2 − 48a+ 34b− 52

7 7b3−28ab2+28a2b−8a3−100a2+196ab−
70b2 − 352a+ 245b− 302

8a3 − 20a2b+ 12ab2 − b3 + 68a2 − 76ab+
6b2 + 128a− 11b+ 6

8 8a4−32a3b+40a2b2−16ab3+b4+128a3−
312a2b+176ab2−10b3+624a2−672ab+
35b2 + 896a− 50b+ 24

8b3−40ab2+48a2b−16a3−192a2+312ab−
88b2 − 640a+ 352b− 512

9 −16a4 + 72a3b− 108a2b2 + 60ab3 − 9b4 −
328a3+972a2b−792ab2+150b3−2240a2+
3612ab− 999b2 − 5696a+ 3162b − 3984

16a4−56a3b+60a2b2−20ab3+b4+248a3−
516a2b+240ab2−10b3+1160a2−1028ab+
35b2 + 1576a− 50b+ 24

Table 2
i Ai Bi

-1 1 1

-2 a− b− 1 2

-3 2a− 3b− 4 2a− b− 2

-4 2a2 − 4ab+ b2 − 8a+ 5b+ 6 4(a− b− 2)

-5 4a2 − 10ab+ 5b2 − 24a+ 25b+ 32 4a2 − 6ab+ b2 − 16a+ 7b+ 12

-6 4a3 − 12a2b + 9ab2 − b3 − 36a2 + 57ab −
12b2 + 92a− 47b − 60

8a2 − 16ab+ 6b2 − 48a+ 38b+ 64

-7 8a3−28a2b+28ab2−7b3−96a2+196ab−
77b2 + 352a− 294b− 384

8a3 − 20a2b+ 12ab2 − b3 − 72a2 + 92ab−
15b2 + 184a− 74b− 120

-8 8a4−32a3b+40a2b2−16ab3+b4−128a3+
328a2b−208ab2+22b3+688a2−928ab+
179b2 − 1408a+ 638b+ 840

16a3−48a2b+40ab2−8b3−192a2+328ab−
104b2 + 704a− 408b− 768

-9 16a4 − 72a3 + 108a2b2 − 60ab3 + 9b4 −
320a3+972a2b−828ab2+174b3+2240a2−
3936ab+ 1323b2 − 6400a+ 4614b+ 6144

16a4 − 56a3b + 60a2b2 − 20ab3 + b4 −
256a3+564a2b−3000ab2+26b3+1376a2−
1568ab+ 251b2 − 2816a+ 1066b+ 1680
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The aim of this short research paper is to provide generalizations of the summations (1.1),(1.2)
and (1.3). As special cases, we obtained in all 27 results closely relatedto (1.1) to (1.3).

2 MAIN RESULTS

In this section, the following summations will be established.
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for i = 0,1,2, ...,9.
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for i = 0,1,2, ...,9.
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for i = 0,1,2, ...,9.

Proof. The derivations of our general summations are quite straight-forward. For this, in (1.5),
if we set

(i) a = b = 1
2

(ii) a = b = 1
4 and

(iii) a = 1 andb = 1
2

and after little simplification, we easily arrive at (2.1), (2.2) and (2.3).
This completes the proof of summations (2.1), (2.2) and (2.3).

3 SPECIAL CASES

In this section, we shall mention, some of very interesting summations.
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(i) SPECIAL CASES OF (2.1)

In (2.1), if we takei = 0,1,2, ...,9, we get the following interesting results.
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(ii) SPECIAL CASES OF (2.2)

In (2.2), if we takei = 0,1,2, ...,9, we get the following interesting results.
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(iii) SPECIAL CASES OF (2.3)

In (2.3), if we takei = 0,1,2, ...,9, we get the following interesting results.
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Clearly the result (3.2) to (3.10) are closely related to the Ramanujan’s result (3.1); (3.12) to
(3.20) are closely related to the Brychkov’s’s result (3.11) and (3.22) to (3.30) are closely related
to the well known summation (3.21).
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