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Abstract: Some power series and infinite products can be expressed in
the form of continued fractions. Equivalent continued fraction
representations for the ratio of two hypergeometric series have also been
established. Equivalent continued fraction representations for the ratio of
infinite products have been deduced as special cases of these results.

The m-dissection of the power series P = Zanq" is the represent- tation
n=0

_ mn+k
Where Pk - zamwrkq

n=0
In this paper, an attempt has been made to obtain 4-dissection of
equivalent continued fractions.
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of Pas P=F+F+....+P
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1. Introduction

In the beginning of 20" century the great Indian Mathematician Srinivasa
Ramanujan discovered a series of results involving continued fractions.The
oldest and the most famous theorem associated with Ramanujan’s career is
the Rogers Ramanujan continued fraction given by L J Rogers’

Cla)=1+ L 4 (¢’

I+1+ 1+ ‘q,q4;q5L

The m-dissection of the power series P = Zanq” is the representation of P
n=0

as P=P +P+...... +P,_,where P, =Y a,,..q"" Andrews® and
n=0
Hirschhorn® have given® the 2 dissection and 5 dissection of the continued
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fractions C(q) and C(q)'l. Lewis et al* obtained a conjecture of Hirschhorn
ond-dissection of Ramanujan’s Continued Fraction.Dennis et al’ gave
equivalent continued fraction representations for ratio of infinite products.

(@’.4.4")..
> (9.97:9%)..
:1+q+q2q_4q3+q5q_8q5+q10 qu
1+ 1+ 1+ 1+ 1+ 1+..
.2 FTa+q g+
l-g+ 1-g+ 1—-g+...

2 4 5

q q q
I+ +1+q" +1+q" +...

=1+q+

Here an attempt has been made to obtain the 4-dissection for above
equivalent continued fractions S(g) and its inverse S(q)~".

2. Notations
Suppose that |q| < 1, where ¢ is non-zero complex number, this condition

ensures that all the infinite products that we use will converge. We will use
the notation,

@.1) (1), =I1(1-24").
n=0
(2.2) [z;q]m = (z;q)w (Z_lq;q)m , (for z#0) and often we write
(2.3) AT A— 204 =[z3q]_[z2:q]_ oereeeee [2,:4]_
The following facts can be easily verified;
(2.4) [2q] =—2"[z4q]. =[z4:4]..
(2.5) |224:0° | =[z4]..
(2.6) [z.-zq].=[ 547 | .

2.7) ['gq] =[z3q |
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(2.8) [-Lq].[a:4°] =2
Also, we have the following general relations;
Suppose a;,a,................, a,;b,b, sy b, € C\{0} satisfy

i) aa,........ a,=bpb,........ b,
Then
. TI[a"b;a]
(2.9) > = =0
I [a'a;iq]
j=1,j#i

This theorem appears without proof as given by Slater® and with a proof
as given by Lewis’ .

3. Main Results

2 10 16 6. 32
S(q )_[q 16 ] 2[(]4 16:|32
[q g L [q 4939 }
q [(]2 qs qlé} [qzz_qsz}
[qs 16] [6]4 16 18 32]
[q q4 q16} [qzs %2]
[q qlé] [qz 8 16 32]
. [C]4 q17 q ] [q4 qu q%z]
q [q qm} [6]2 8 16 36 32]

2 10, 16 18, 32 2 6, 16 2, 32
_ q.9 39 q 34 q9149-.9:9 q:9
(3'2) S (6]) I:q[s q16:| [q4:| q|;6 qzz q3:|2°1 +|:q8|:q16:| [q4 ]q6|:q16 q32]:|2
q q 16 q18 32 q4 17 16 q4 qlS q32
7|: 16 8:| IE 22 3;| I: 7. 16 :|6 |:8 16 36 :|32
[d4 ][qqqq]q[q ][qqqqq]
4. Proof
To prove (3.1) and (3.2) by making use of (2.1),(2.2) and (2.5)

3.
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3 5 8 3 ll 16
4.1 S(Q)ZM can be written as S(q)_[q ] ,
(9.97:4%)_ [0.4":4" ]
Now, setting (aj,az,aj,a4,'b1,b2,b3,b )= (] ~1,q.9° ;9" .q" — q_z,q_2) and

taking ¢'’for ¢ in (2.9), we get

311 -2, 16 11 -2, 16

(4’4", qqq]+[—q3,—qq qq]+
[ 1qq9 qm] I:_l —q, _q9 qlé
I:qz’qlo q .q -3, qmlo [q q —q 11,q—11 qmlo
(a7 =q".4"q" | . Faraarall -0
By applying (2.4) to (2.8) we get

o] [oodal
[4.4°; qm] [q q9 q“] [dd%a”] (a7)
Lrae L ) e [P
ol el el el
[ [sse"]

$(0)+ 5 ()= s
q q [qs 16:| [ 2 4 16, 32}

q q .49 .9 39
42) +2q I:q q() ql():l I:qzz q32] |
[qx q16:| [q4 qlé,q18,q32:|m
al(qz):%[s(q)_"s(_q)]:[qg 16:| [QZJ 4[ 16, %2}]
(] [(]2 6 16} [ 22, 32]
[qg 16} [6]4 16 18 32]

4.3)

again setting

(az’az’a3’a4 ;b,,b,,b;,b, ) = (],_],CIM ’_qw;q“’qjj’_q,_q7,)and taking qM
for ¢ in (2.9), we get
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7 16 7. 16

[4".4".—q. qq]+[q —4"q.9":q" |
[ lq q1s qlé] [ 1, q14 q18 q16:|
+[q‘3,q —q " =474 ]
[q—m’_q— q4 q16]
+[—q‘7 -q” q g4 ]
I:_q—ls 6] q4 qm]
By applying (2.4) and (2.7) we get

= =(.

2

[ - 16] [[qu @ —q,—q°; qlé] —[—qll,—q3,q 4 qu] ]

7. 16 5 17 11, 16

Q[q’qq QQJ [q_QQQQJ
- I:q14’_q —4*:q" [ "%, 4" —q"; qlé:l

[[QS,QH,—Q 9 16:' I: q _q q q9 qlé] }
_q q q 4 16 q14 26 32 7
[ 7 1% 16 ] E 28 32 ] 4. 3
el | ]
[(]4 q11 q17 q16:| [qlo 14 32] q [qlé 6132 )

[(]5 (]7 q16 [qg q36 qsz )

=0

Dividing by [-¢.4.9’,—¢";¢" | and using (2.3) to (2.7) we get,

[q3 11, 16] [q qu 16]

[q (]9 (]16} [ q, (]9 (]16}
26] q 613 4 16 614 14 26 32
[617[13 16} [6]2 ]618[6]16 q18 qzs 6132]]
2[614 qn 6117 qu:I [C]4 q10 q14 6132}
q [6]5 7. 16:| [qz qg q16 qlS q36 6132] >

By applying (2.2) we get
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S(q)=S(=q)
(4.4) zq [q q4 q16] [q26 qu] 2[614 17, 16:' [q4 10. %2]

[7 16:' [q2q8q16q32:| +q[q7 16:' I:qz 8 16 36 32:'

(4.5) ﬁf(q2)=—[S(Q) S(-4)]

q2 q,q4;ql() q26;q32 q4 q17 qlﬁ q4 qlo q32

7|,: 16 2008 16, 32:|0° + [ 7 16 :IZ [8 16 36 :|32
(454" ] |4.4"d"q"  &[d:d° ] |4d"d". a5 |
By using (4.3) and (4.5), we get (3.1)

AN o M o W U

S(Q) I: 8. 16} I:qz 6]4 qm (]32} [ 8. 16:| I:q4 qm qlS 6]32}
q q q4 16 q26 q32 q4 q17 qu q4 10 32
7|: 16 2} 8[ 16 32} + [ 7 16 }2 |:8 16 36 :|32 .
[q 1 [4d"q%q” ] q[q,q]m[qqqqq}
Now, to prove (3.2), we consider (4.2)

S( [ 2 10 16:| I:qé 32} [qz qG qm} [(]22 qsz:loo

T LI L

2 18 32
Multiplying (4.2) by M we get,

I: 6 qzz q22j|
[ q _q9_q16} [q q9 qlé}
46) [ q qu qlé} [q% qu qm}

2|:q2 10 16:' ':qZ 6 18 32:' 2q I:qZ 6, 16:' I:qZ 18 22 2:'

_[ 8. 16:' qz q4 qé qlé qzz q32] I:qs 16:' 614 qé qlé qlS qzz 32] ’
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2 1 -1 -1
a(q)=2[S(@"+S9)"]

4.7 B [qz ql() qlé:l [qls q%zj . q [qz q6 q16:| [qz qsz]
I:qs ql6:| [C]4 qm qzz qsz] I:qs ql6:| I:q4 qs ql6 q32:| :

Now we consider (4.4)

S(q)-5S(-q)

_26]2[(] q4 16} [(]26 32] [4 17, 16:| [(]4 10, 32}

_[q7 16:| [qz 8 16 32] q [q7 16:| [qz qs qlé q36 q%z}

Multiplying (4.4) by % we get,
S(q)'l—S( q)"
q, q4 qm qz 18 26 %z
= [ 7 [16] [qz] 6|: 8 16 22 32%
4.8) 2 6]4 (]17 q16 2 4 10 18 32
[[7 16} [! 6 8 16 22 36 :!2
ar 7.q", 1

4.9) ﬂz(qz)%[S(q)‘l -S(-¢9)"1.

By adding (4.7) and (4.9), we get (3.2)

S(q)" =aelg’)+ plg?)

S(q), I:qz 10 16 [qlS qszlo [qz qé qm] I:qz 32 )
[qg 16:' [q4 q16 qzz q32] [qg 16:' [q4 qé q16 q32]

loasa L") i) [oa)

[ 7. 16] I:qs qm qzz qsz] [ 7. 16] I:qé qg qlé q36 q32] ’
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