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ABSTRACT : A continued fraction representation has been obtained for Fine’s function using certain
linear g-difference equation. This in turn procedure the continued fraction for generalized eight order
mock theta functions and further a continued fraction representation for generalized third order mock
theta functions, has been given by using Resonance formula.
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I. INTRODUCTION

S. Ramanujan in his last letter to G.H. Hardy [9, pp 354-355] introduced seventeen functions whom he called mock

theta functions, as they were not theta functions. He stated two conditions for a function to be a mock theta function:

(0) For every root of unity ¢, there is a 8-function 6, (q) such that the difference f (q) — 6;(q) is bounded as g— ¢
radially.

(1) There is no single 8-function which works for all { i.e., for every 8-function (q) there is some root of unity ¢ for

which difference f (q) — 8(q) is unbounded as g — ¢ radially.

Of the seventeen mock theta functions, four were of third order, ten of fifth order in two groups with five functions
in each group and three of seventh order. Ramanujan did not specify what he meant by the order of a mock theta
function. Later Watson [15] added three more third order mock theta functions, making the four third order mock
theta functions to seven. G.E. Andrews [13] while visiting Trinity College Cambridge University discovered some
notebooks of Ramanujan, and called it the “Lost” Notebook. In the Notebook Andrews found seven more mock theta

functions and some identities and Andrews and Hickerson [14] called them of sixth order.

JETIR2206884 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1692


http://www.jetir.org/

© 2022 JETIR June 2022, Volume 9, Issue 6 www.jetir.org (ISSN-2349-5162)

The third order mock theta functions of Ramanujan’s are
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The generalized third order mock theta functions are [2];
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Where v = e3.

For § =1 and z = q we have generalized five third order mock theta functions namely f, ¢, ¥, v, w of
Andrews [13]. Fort = 0,8 =1 ,a = q and z = q the generalized functions f, ¢, ¥ and y reduce to the third
order mock theta functions of Ramanujan and w, v and p to the third order mock theta functions of Watson[15].

The generalized eighth order mock theta functions [17]:
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and
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Fort =0,a =1 and z = q these generalized functions reduce to eighth order mock theta functions of
Gordon and Mclntosh [16].

I1. NOTATIONS

We shall use the following usual basic hypergeometric notations:

For |q*| <1,
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I11. CONTINUED FRACTION REPRESENTATION FOR GENERALIZED THIRD ORDER

MOCK THETA FUNCTIONS

We shall give the continued fraction representation for generalized third order mock theta functions by
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(i) Representation of f(t, a, B, z; q) as continued fraction:

Letting t=0,A1=0,a= g b=gq,c= % ,B =1,a = 1inequation (3.1) we get the continued
fraction for f(t,a, B, z; q) as follows:
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(i) Representation of ¢(t, a, B, z; q) as continued fraction:
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(iii) Representation of ¥ (¢, a, B, z; q) as continued fraction:

0(1/22 —al/ZZ

Letting t =0,A=0,a = = b=q,A=0,a=-1p
the continued fraction for y(t, a, B, z; q) as follows:-

—1 in equation (3.1) we get,

z
I T
2 n —72 .92
(HZ_Z) (-2z%;42), (1_%) (iz)
1 em i 220 =1+ ] iz
(1+E)(1+iz)2"=° (iz; @n (—iz;n (1"'%) - (q 1>
1-— ) (izq)

Z
1+ "t
|74 .
1 —_—] =
(1) - iza

JETIR2206884 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1696


http://www.jetir.org/

© 2022 JETIR June 2022, Volume 9, Issue 6 www.jetir.org (ISSN-2349-5162)

Y(0,-1,-12; q) _ (1-3) @
iz 1 qnz—n Z2n =1+ iz
(1+E)(1+iz) n=0 (iz; @n (-iz;n (1"%) - 1 I
(e
D) m
(iv) Representation of v (t, &, B, z; q) as continued fraction:
Letting t =0,1=0 ,a=%‘z, czwé—z, b=gq, A=0, a=1,8 =—1inequation (3.1) we get,
q q
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(v) Representation of w (t, a, B, z; q) as continued fraction:
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IV. CONTINUED FRACTION REPRESENTATION FOR GENERALIZED EIGHTH ORDER
MOCK THETA FUNCTIONS

The continued fraction representation for Fine’s function is given in [3] as:
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We shall give the continued fraction for generalized eighth order mock theta function by using (4.1)

(i) Representation of Sy (t, a, z; q) as continued fraction

Taking ¢ » q2 a = —= ,b = — ,t - zq™***in equation (4.1) we get the continued fraction for
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(ii) Representation of §,(t, &, z; q) as continued fraction :

2 2

b= _qiz ,t = zq™**=2 in equation (4.1) we get the continued fraction for

—Z
)
q3

Taking q — q?%,a =
S1(t,a, z; q) as:

(1+f1—z)

1
n+a—2 . - 1
(1'Zq ) Sl(t' a,z; q) — 2
Z_ z3qn+a=3 v
a 0
T |+ X+ — 00—
_ ;3 gnta—3 0 Y
1-z3 ghta X1+ 1

1+b—(1+a)tqi*tt __atq?®-b
1-tqi+2 T 1-tq2t

Xi:

=<

(iii) Representation of Ty (t, a, z; q) as continued fraction :
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(iv) Representation of T, (t, a, z; q) as continued fraction :
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V. CONCLUSION

Mock theta functions are mysterious function. These investigations will be helpful in understanding more
about these functions. I would like to point out (3.1) and (4.1) can be used to get continued fraction of third
and eight order generalized mock theta function. In (3.1) continued fraction representations for third order
generalized mock theta function by resonance formula of Ramanujan’s and (4.1) continued fraction

representations for eight order generalized mock theta function by Fine’s function.
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