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Abstract : The m-dissection of the power series P = Zanq" is the
n=0

representation of PaP=PFP +P +...... + P, _,, where

P, = Zamn g™ Some continued fractions can be represented in
n=0

terms of power series and infinite products. In this paper, an attempt is

made to obtain four terms representation of Ramanujan’s continued

fraction.

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

C(q):1+iq_2q_3 _(@.459).

1+1+1+ C(q.q9).

The m-dissection of the power series P = Z a,q" 1s the representation of
n=0

Pas P=PF +P +......... +P

m-1°

_ mn+k
where P, = Z a,aq -

n=0
Andrews' and Hirschhorn® have given the 2 dissection and 5 dissection
of the continued fractions C(q) and C(q)'1 .
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. 3 . . .
Ramanujan’s” continued fraction of order 6 is,

_1+90+9) ¢°A+4") g"(+4q")
1+ 1+ 1+

R(q)

Ramanujan’s3 gave the following result,

(¢’.9°:9")
(1.1) R(q).=—F7"—7=,
(4.9°:9°)..
Neera A Bhagirathi® has also obtained the above result as a special case.

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

asP=PF +P+...... +P

m-1°

_ mn+k
where P, = z a,, g -
n=0

Here an attempt has been made to obtain the 4-dissection for the
continued fractions R(q) and R(q )'1 .

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,

2.1) (z;q)w=ﬁ(1—zq”),
(2.2) [zal. =(zq).(z'@q) . (forz#0)

and often we write

(2.3) [2, 255 eeeeene 2,39 =[z3q]. [22:9]), ooeeeenne [2,:49]. -

The following facts can be easily verified;
(2.4) [275q] =—2"[z4]. =[z4:4]...
2.5) | 220347 | =[z4]..

(2.6) [z.-z4]_ =[zz;qzlo,
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2.7) ["q:q] =[z:q ] .
(2.8) [-Lq).[a:4°] =2
Also, we have the following general relations;

Suppose Ay sy, 2 0,3D by ,b, e C\{0}
satisfy
i) a, #q"a;for i # j and any ne Z
i) Ay a,=bb,............ b,
Then

. H[ai_lbj,ql
2.9) > = =0,

i=1 Il_I A[ai_laj’Q:|

J=1,j#i

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

3. Main Results

[92,94291210 [qé;qmlq qz [qz,qzt;qlzlo [q6;q24l
6. 12 2 4 12, 24 + 6. 12 4 12 14, 24
(44" ] [7-q".4":q* ] [q%4"] [4'.4".d"q" |
_q [—q4,—q4,q12,q8;q12 w[qz;qzztlo
[_q .q ’_qz;qlzlo [qlz;qzztlo
q [qz,qz,_qlo’_q6;q12}m [qz;qzztlo
[q —q ’_qz;qlzlo [qlz;q24L

R(q) =

3.1

9
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[qz q4 qlz] [qz q14 q24} q [qz q4 qlz] [qz q14 q24}

R(g) = [qﬁ qlz] |:q2 q4 q6 qlz q24] +[q6 qlz] |:q4 qﬁ q12 q14 q24]
q [ q q4 q12 qs qlz] [qz qz q14 q24]
[ q.q _qz qlzJ [qs qlz q18 qz4}
q [qz’ 6 12] [qz qz q14 qz4}

6 12 18, 24

[qq—qzq”][qq q"%:q7 ]

(3.2)

Proof: To prove (3.1) by making use of (2.1),(2.2) and (2.5), we get
[q3 qo qlz]
[q q7 qlz]

Now, setting (al,az,a3,a4,bl,bz,b3,b4)=(1,—1,61,617;6]3,6]9,—61_2,61_2)

(3.3) R(g) =

and taking ¢'* for ¢ in (2.9), we get

[q3’q -2, 12] [q q q -2, 12]
l—qu7 ”J 1. q7 ”]

-9, 12

(7°.¢"—a".q 74" | +[q*‘q -¢°.q":q" |
I:q —q -1 q6 qlzlo I:q —q -7 q—6 qlzlo

=0,

By applying (2.4) to (2.8) we get

L [0s0] o [ L[]
] Lol T e
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By using (2.2) we get

Z[qz 4. 12] I:qé 24] 1 . qZ
(34 R(q) [ ] [q4 qlz q24] [[qz;qﬂlc '[q14;q2410}

) ):IZ [qz q4,q12] I:qa 24
9 [qé 12] [qz C]4 qlz q24}
q I:qz 4, 12} [q6 q24}

[(]6 12 [(]4 i q12 i (]14 : q24

Again setting (al,612,613,014;171,192,193,174)=(1,—1,6111 -4:4°.4" —q9.-q¢";q' )
and taking ¢'*for gin (2.9), we get

[q9’q9’_q ,_CISQQIZL [_q9,_q9’q ,QS;CIIZL [q—z,q—z’_q—lo’_q—6;q12L
1 1 11 13, 12 + -1 -l 2. 12
llq qqm Fl-q".q":q"] g™ —a " a4 ).
[— q‘ q ]

-13

-4, ~q7:q"

+

=0

e 7 7. 12
Dividing by [‘ 9:9:9 7939 b and using (2.2) to (2.7)

{[q . ke m}: 297 q", q a%q"0Lla%a% ]
[9.q9":q" l—q -q":q" a7 —aq" gL
2q _[q ' -a" %9 la% e L

g —q —~a*:q" | la":q* ]

26] [ q4’q12’q8;q12]m [6]2; 24]00

+

(3.6)  R(q)-R(-q)=-
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(3.7) ﬁl(q2)=i[R(q)—R(—q)]

2, 24

[-4".~4".4".¢":q4" | [a":q™" ] [612,q2,—q1

6, 12

("],

q
[_q’q 2 12][12 24] [q’_q’_qz 12]

]
[T

[ q _q4 qlz qg q12:| [qz qz4] [qz qz _qu _qs,q } [qz q24

By using (3.5) and (3.7), we get (3.1)
R(g)=arlg*)+apila?)

Lot ) [o] ol [
W L Ll L

_q[ q _q4 qlz qs qlz} [6]2 24] [q ’q ,_q qs qlz

[ q.q _qz qlz] [qlz qzq + [q —q _qz qlz] [qlz q24

LLa*

2, 24

R R N T TR N

Now, To prove (3.2), we consider (3.4)

2

R(q)+R( ) Z[I:Z 12] [;4 [12 24]] ! 1

qZ, q14;q24

) 2 gt g PPl g%
(3.8) R(q) 1+R(—q) = Eé;qn] [34 Elz qij [I:qﬁ’q18;q24:|:|:

[
| T T

Multiplying (3.4) by

we get

LN

] ]

|
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(3.9) az(qz):%[R(q)l+R(—q)l}
ddhdt ][ datd ]
a%q”] [aq" " a"d™ ]
4 v arall
(4%4" ] [4".q°4".q":q" ]

Now, we consider (3.6)

Multiplying (3.6) by

2 14 24]

la”.q"50% .
6 18, 24
|q q -9 L,
we get
4 4 12 8, 12 2 2 14, 24

2
610)  R@" —Ricq) = q|-4'~4".4".¢":q" | | 4.4 .d":q" |

[ q.q _qz qn] |:q6 qu qlS qz4]
6. 12 2 2 14, 24

2q[q,q,—q qq][qqq q]

[_q’q’_qz’qu] [qé qu qlS qz4]

1

G.AD)  BAq)) =i[R(q)_l ~R(=q) ]
_ [ 6] q4 qlz C]S qu] [qz qz 6]14 q24]

[—C] .q qz q12] |:q6 qlz qlS qz4]

6. 12 2 2 14, 24

_[qzq—q 44" [4.4" 9" |

6 12 18, 24

(-4 .9 .-4%:4" ] |4°.4".q":q™" |
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By using (3.9) and (3.11), we get (3.2)
R(q)" = a2(¢*) +4f2(q)

[qz’q4;q12} [C]Z q14;q24l°

[qqqq,

e ]
a4 L[ ’qz“]

Q Q <
o
‘—‘8 Q I—l

rq ™
q [—q“,—q“,q .q":q" | [q q°.q"
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