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[ [INTRODUCTION

For |¢| < 1,

oo

(a;9)o0 = [J (1 —aq™)

n=0

ﬁ aq(n 1

(ar,a2,a3, ..., ax;q)oc = (015 q)oo(a2; §) 00 (@35 @)oo (Ak; )00

Ramanujanhas defined general theta function, as

f(a’ b) _ Zan(n+1)bn(n 1) |a,b| < 1

Jacobi’s triple product identity [1, p.35] is given, as
fla,b) = (—a; ab) oo (—b; ab) oo (ab; ad)

Special cases of Jacobi’s triple products identity are given, as

Yoot = )2 (4% ¢%)oo
- "("+1) 27q2)oo
z:: (¢4%) o0
)= Y (1) = (g5q)

(1.4)

(1.5)

Equation (1.8) is known as FEuler’s pentagonal number theorem. Euler’s another well known

identity is as
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(@:¢°)% = (¢ d)x (1.9)
Throughout this paper we use the following representations

(0% 0™)o0 (0" 4™) 0 (65000 (0" 000 = (", 4" ¢+ ¢3¢ )oe  (1.13)
(0% 4™ )oo (0% 0™ (05000 -+ (65000 = (4%, 4%, 4%+ 4" 4" )0 (1.14)

Computation of g-product identities:

we can have following g-products identities, as

oo

(@*¢)) = [J(1 =)

n=0

oo

= H( Um+2) H 20n+1)+2)

oo

% H( 2(4n+2 +2 ) H 4n+3)+2)

oo
H 8n+2 >< H 8n+4
n=0

o0

% H 8n+6 >< H 8n+8

= (0% 6%)o0(q"*16®) 50 (¢°% ¢%) 0 (6% ¢%) o
=(*,9"¢% 0% ") (1.15)

o0

H 4n+4

— H(l _ q4(3n)+4) « H(l _ q4(3n+1)+4) % H(l _ q4(3n+2)+4)
n=0 n=0

n=0

I
3

(1 12n+4 X H 12n+8 X H 12n+12

n=0

= (¢"1¢")o0 (0% ¢") 0 (¢"% ¢")

(1.16)
=(¢*,¢*, ¢"% ¢
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% H(l _ q12(5n+2)+4) « H(l _ q12(5n+3)+4)x
n=0

> H(l o q12(5n+4)+4)

oo oo

H 60n+4 H(l 60n+16 >< H 60n+28 ><
=0 =0
Notes ' '
o0

o0
% H 60n+40 H 60n+52
n=0

n=0
— (q4;QGO)OO(qu;q60)w(q28;q60)oo(q40;qGO)OO(q52;q60)OO
= (¢ 4", ¢%.¢", ¢ ¢")
Similarly we can compute following, as
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(1.17)
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The outline of this paper is as follows. In sections 2, we have recorded some well known results on
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(0% 4" = (0" ¢") 00 (6°%4") 0 (¢*%; ")
= (¢"%¢°% 4" ¢")oo
((]20;(]20)0o _ (q20;q60)oo(q40;q60)oo(q60;QGO)OO

_ (q207q407q6'0;q60)0O

g-product identities with theapplications of continued fraction identities.

[1. PRELIMINARIES

In 1983 Denis [5], has introduced following continued fraction identity

(0% ¢%)oc(—q; q)

_ (%) _ 1

(:¢*)0 71— (ql )
q(1—gq
1+ >
L q

14 (1 —-q°)

1— i
- (1 —-q°)
1+:

The famous Rogers-Ramanujan continued fraction identity [3, (1.6)], is

(4:4°)0(a%10%)o0 _ 1
(6% 6°)00 (0% )00 1+ q
It g

A well known continued fraction identity due to Ramanujan [4, (4.21)], is

(_q3;q4)oo _ 1
(—0M 14 R
@ +q
1+ 3
1+ q7+ .
1+ —14 59
1+ 11 6
14 L *4
1+

(1.26)

(1.27)

continued fraction identities and recent results on g-productsidentities given by the author[7], those

are useful to the rest of the paper. In section 3, we state and prove four new results related to

(2.3)
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Ref.

(7) M.P. Chaudhary : On g-product identities, pre-print.

One of the most celebrated continued fractional identities associated with Ramanujan’s academic

career, given by Rogers-Ramanujan [6], is

(q25q5)00(q3§q5)00
Clg) = - 5 1.5 =1+ 2
(454°) o0 (0% 4°) 0 1+ i

Recently Chaudhary [7], has introduce following g-product identities
(@ 4", 4% ¢*) (=05 6*)2 + (@:6*)5] = 2(=a* )%

(4%, 6%, ¢"; ")

2 4 6 8 8 2\2 2\2
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And,
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(2.4)

(2.5)
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(2.11)
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[1I.  MAIN RESULTS

In this section, we established and proved following identities with the applications of continued
fraction identities in the g-product identities, recently given by Chaudhary [7], as
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Notes

And,
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2(¢"%,¢%°, ¢**, 4%, ¢*°, ¢*%; ¢°°)

(q27 q4, q67 q87 q8; q8)oo(q6’ q107 q187 q30’ q42, q507 q547 qGO; q60)oo

1
30

30 30
(1 —q%)
1+
- qgo
x (1 —¢")
L+ 150
1 - 93 90
1,
149 (1-4¢")

L 1+: .

Proof of (3.1): Making suitable arrangements in the g-products identitiesgiven in the right hand side of
(2.6), and further apply (2.1) for ¢ = ¢ 2*, we get (3.1).

Proof of (3.2): Making suitable arrangements in the g-products identitiesgiven in the right hand side of
(2.9), and further apply (2.1) for ¢ = ¢ 12, we get (3.2).

Proof of (3.3): Making suitable arrangements in the g-products identities given in the right hand side
of (2.10), and further apply (1.17), and (2.1)for ¢ = ¢ ¢, we get (3.3).

Proof of (3.4): Making suitable arrangements in the g-products identitiesgiven in the right hand side of
(2.11), and further apply (2.1) for ¢ = ¢ 3°, we get (3.4).
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