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1. Introduction

In his last letter to Hardy [12] Ramanujan gave 17 functions 4 of order 3, 10 of order 5 and 3 of order 7 and called them mock
theta functions. Later Andrews discovered eight more mock theta functions in his note book and called it “Lost” Notebook.
Andrews and Hickerson [2] called these mock theta functions of order six. In this paper we have given a generalization
of sixth order mock theta functions by introducing four independent variables. The advantage of having four independent
variables generalization that by specializing the parameters we get some known functions and some new identities. The

sixth order mock theta functions of Ramanujan are;

2
(=1)"¢" ™ (g;¢*)n

NgE

#(q) = Z My P(q) =

= (s = (g 92mn
rla) = g W, olq) = i q<n+1)(<;+q2;)/z(+:q; Dn.
Ma) = io e pla) = io o),
0= 3 TR, o) = 3 L e

3
Il
—

where, (a;¢")n = [Ia- ag® ™), (a;¢") o = l_[l(l —ag®U V) and (a;¢*)o = 1.

* E-mail: pramodkrawat@yahoo.com

N
i
~


http://ijmaa.in/

Generalized Sixth Order Mock Theta Functions and Some Identities

2. Generalized Sixth Order Mock Theta Functions

We generalize the sixth order mock theta functions by introducing four independent variables, these are;
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Fort=0,aa=1,8=1 and z = 1 these functions reduce to classical mock theta functions of sixth order.
3. Some Identities for Generalized Mock Theta Function
We prove some identities for the generalized sixth order mock theta functions. We state them in the following theorem.
Theorem 3.1.
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Proof of (i). We shall required the following transformation formula [10] for proving the theorem. If |q|, |bd/azq| < 1, then
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Writting ¢ for ¢* in (17), we get (i).
Proof of (ii). Put z = —2%a, a = zq, b= —aq, and d = —ag? in the transformation formula (13) to get (ii).

Proof of (iii). Put z = —2%¢®a, a = 2q, b = —ag?, and d = —ag® in the transformation formula(13) to get (iii).

Proof of (iv). Put z = 2%qa, a = —z¢*, b= /ag®, and d = —y/ag® in the transformation formula (13) to get (iv).
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4. qg-Integral Representation for the Generalized Sixth Order Mock

Theta Functions.

We give the integral representation for the generalized sixth order mock theta function. Thomae and Jackson [7, p.19]

defined g-integral.
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We give the integral representation for the generalized sixth order mock theta functions in the following theorem.

Theorem 4.1.
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Proof. We will give the detailed proof of (i), the rest are on similar lines.

Proof of (i). By definition
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putting ¢® = p, we have
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The proof of all the other functions is similar, so omitted.

5. Multibasic Expansion of Generalized Sixth Order Mock
Functions

The following bibasic expansion will be used to give multibasic expansion for the generalized functions.

Theorem 5.1.
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Using the summation formula [7, (3.6.7), p.71] and [11, Lemma 10, p.57], we have Theorem 5.1.
We will consider the following cases of Theorem 5.1.
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The multibasic expansion of generalized sixth order mock theta functions are.
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Proof. We shall give the detailed proof of (i) only, others are on similar lines.
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Proof of (iv). Take
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6. Special Cases.
We have following known results for special cases of generalized sixth order mock theta functions
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7. Conclusion

I have made comprehensive study of generalized mock theta functions of third order, fifth order, eighth order, tenth order

and the papers have been communicated for publication.
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