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1. Introduction, Notations and Definitions

Here and in the sequel, we employ the customary notations for |¢| < 1,

[a; qlo = 1, and n>1, let

[a;qln = (1 = a)(1 = aq)...(1 — ag" ™),
(a; qloo = [ J(1 — ag")
r=0
and
a1, as, ..., ar; qln = [a15 qln[az; qln--.[ar; qn-
The ‘Lost” notebook of Ramanujan contains several results involving Lambert series
and continued fraction, we find the following summation formula,

o0

" bg" ] _ [abg/ab b/a,aq/b; ql[g; )5
2 [( } [a.b,/a,q/b; g% -

[—ag? (T bg)?

[Agarwal 1; (4.5) p.197]
It can be utilized to establish several interesting results involving continued frac-
tions. Following results are also needed in our analysis.

n=—oo

n2

I P A— (12)

—~ l@:dln [a.4% )
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[Andrews and Berndt 2; (4.3.3) p. 114]

n(n+1) 1

H(g) = Zq[ - (1.3)

G4qn 2 3P

n=0

[Andrews and Berndt 2; (4.3.4) p. 114]

_Hg) 1 q¢ ¢ ¢

(1.4)

[Andrews and Berndt 2; (4.1.1),(4.1.2) p. 107]

9,6 1 g+ ¢ +q" ¢ +4¢°
[3

’ = ) 1.5
a>; 452, I+ 1+ 1+ 1+.. (15)

[Andrews and Berndt 2; (6.2.37) p. 154]

9.45¢% _ 1+ ¢ #+¢° &

3, % ®lee 1+ 1+ 1+ 1+ 14 ..

(1.6)

[Andrews and Berndt 2; (6.2.38) p. 154]

¢ 1 ¢4+ P +qt &

L . 1.7
(% ¢Y%  1+14+ 1+ 1+ 14+ 1+.. (17)

[Andrews and Berndt 2; (6.2.22) p. 150]
2. Main Results
In this section we shall establish our main results. Replacing q by ¢* and
a=q",b=¢ in (1.1) we get,
i |: qknJri B qkn+j
(1= ghnti)2 (1= ghnti)?

n=—oo

1 N A L R NN 1/ RV 5

- 4, @7, ¢" =, 4" gF 2 ’ 21
provided 7, j # 0 (mod k).
(i) Taking i = 1,7 =2 and k =5 in (2.1) we find,
e q5n+1 q5n+2 -
Z |:(1 — q5n+1)2 - (1 _ q5n+2>2 = Q[q 1 q ]ooH(q)G(q) (22)

n=—oo
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(ii) Taking i = 2,7 =3 and k = 6 in (2.1) we find,

G g2 R R U S U R 53
D e (e vy e
Pl (1 at PP+ P+ (2.4)
[ qh e L1+ 1+ 14+ 1+ '
(iii) Taking i = 1,7 =4 and k =6 in (2.1) we find,
i ¢t el 6l (2.5)
= (=gt (1= g2 | (2, % ¢012 [0, 6% %) '
Dividing (2.3) by (2.5) and then using (1.5) we get
i [ q6n+2 B q6n+3 :|
_ A6n+2)2 _ A6n+3)2
e L — ) (=g WO T S
io: q6n+1 B q6n+4 [q3’ qﬁ]go
(1 _ q6n+1)2 (1 _ q6n+4)2
S 1lg+ e+ P+ (26)
SN+ 1+ 1+ 14 '

Again comparing (2.4) and (2.6) we have

{ ] }{ Y [ a —qq>]}

e % 688, '
iv) Taking i = 3,7 =4 and k£ = 8 in (2.1) we find,
(iv) g J
i A O N A 2.8)
(L—g+3)2  (L—g™ 2] g% ®lale®, ¢ Pl '

Making use of (1.6) in (2.8) we get

0 8n+3

8n—+4 :|

q q
Z {(1 — ¢8n+3)2 a (1 — g8nt4)2

n=—oo
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I UGS R e A G G
% ¥y L1+ 1+ 1+ 1+ 1+ 1+... |
(v) Taking i =2,j =5 and k = 8 in (2.1) we find,

> 8n+2

> q P I e N R
122 (1= gn)z| q

Applying (1.6) in (2.10) we obtain

i q8n+2 B q8n+5
L (T2 (1= g
:qz[qg;qg]‘éo 1ag+@¢" @ +¢° ¢ @ +q"°
(%02 |1+ 1+ 1+ 1+ 14+ 1+..
(vi) Dividing (2.9) by (2.11) we get

i |: q8n+3 q8n+4 :|
_ 8n+3)\2 (1 _ 8n+td\2
= LA =gt (1= gt
e q8n+2 q8n+5
Z {(1 — B3n+2)2 N (1— q8n+5)2:|

:q[q2;q4]§o 19+ ¢ @ +¢° ¢ ¢ +q"
¢4 %) L1+ 1+ 1+ 14+ 1+ 1+.. |

Applying (1.7) in (2.12) after replacing q by ¢* we get

> q8n+3 q8n+4
Y |y - at
> q8n+2 q8n+5
Z {(1 — Bnt2)2 N (1— q8n+5)2:|

(0% 4% (63, ¢°; ¥l

1+1+ 1+ 14+ 14+ 1+..
(vii) Taking i =1,j =6 and k = 8 in (2.1) we find,

2
_ {Lq_Qq2+q4q_6q4+q8 a” } {Lq+q2q_4q3+q6 4

e 8n+1

1+ I+ 1+ 1+ 1+ ..

> q s I P A ™
(1 _ q8n+1)2 (1 _ q8n+6)2

n=—oo

— q .
[4% ¢*2% (4,47 %

(2.9)

(2.10)

(2.11)

(2.12)

(2.13)

(2.14)
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Dividing (2.10) by (2.14) and using (1.6) we get

i (A S N U T I S
L (A2 (1 g (%, ¢ %
_ Lq+q2q_4q3+q6q_8q5+qlo 2 (2.15)
1+ 1+ 1+ 14+ 14 14 .. ' '
Again, dividing (2.8) by (2.14) and using (1.6) and (1.7) we get
i q8n+3 B q8n+4
(1— g™3)2 (1 — gonth)2
f: q8n+1 B q8n+6
(1— g2 (1 — gont6)2
_ P 4% "% 9,97 4]
9" ¢*1% [* @ Pl
_plledtd @ Uflardd @ hd @ V)
1+1+ 1+ 1+.. I+ 1+ 1+ 1+ 1+..J ° '
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