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Abstract: The continued fraction of a real number x is very efficient process for finding the best rational approximation of x.
Moreover, continued fractions are very versatile tool for solving problems with movements involving two different periods. In
this paper we establish the basic bilateral analogue Norlund’s continued fraction.
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I. INTRODUCTION
The expression of the form

Where the a;s are integers, is called the continued expression of a real number.

The third part of Entry 21 of Ramanujan’s [4] second notebook, generalized the Norlunds’ continued fraction by establishing g-
analogue.

Il. NOTATIONS AND DEFINITIONS
A basic bilateral hypergeometric series is defined as.

ab;x] _ o [al,[bl, n
e [oq = 2 T,

for |ﬂ| <l|x|<1
ab
It is oblivious that , v/, reduces to 2¢1 if any of the denominator parameters reduces to q.

Also, for |q| < 1 and arbitrary a

l[al, = (1 -a)@ -aq)(1-ag?)..(1 —aq"™), [a]o=1

Wheren >0
HHLLMAIN RESULT
In this paper, we shall establish the following result,
Wy [aq, bq, x]
272 |cq,d 1 Bove Bina

— = 1)
-0 ,¥, [“'Cb&x @ + @ a, +

Where, for i =0,1,2...

a; = (1 —cq') +{(1 + q)abg* — aq' — bq'}x

(qu _ abq2i+1x)(1 _ abi+1)(1 _ abi+1)(d _ bqi+1x)
aqi(d — bqi+2)(1 — bqi+1x)

Bi =

©IJRASET (UGC Approved Journal): All Rights are Reserved 1419



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887
Volume 5 Issue VII, July 2017- Available at www.ijraset.com

_ (1—aq")(1 - bg")(d — bq"**x)
Vi= d — bq”l

— (1 -aq") —{(Q + q)abqg* — aq’ — bq'} x
PROOF: It is easily verified that

aq bq x aq”l,bq”l;x ﬁiyi aq”z,bq”z;x
(1 —cq),'Y, [ ] a; .Y, Lqm d et 272 |ggive g (32)

Where a;, 8; and y; are glven in (3.1). From (3.2) we have

(1—cq) \P [aq .bqt; x]

I:aql.+1’ bql+1’ x]
2

2 qu+1’d
_ Bivi
= a;+ - L[alqiulbqiﬂ;x]
(1 — cqi*1) ? leg*td
I:aql+2’bql+2;x:|
2°2 qu+2’d
(33)
Repeated application of (3.3) yields.
a,b;x
a-9 \P [ ] BoYo

P, [aq  bq; x] S N [aq,bq;x]

cq,d _ 272 [cq,d
(1 CCI) W aqzlqu;x
272 qu,d
= o + BoYo
0 a, + ﬁlhﬁ
2V2
@+ az+-.
Wy [aq,bq;x
or 272 cq,d _ 1 Bovo BPina
ab;x] a,+a, +a, + -
-0 ,¥, [Cd’q] ay +a, +a,

This Proves (3.1).

The Convergence condition of the continued fraction appearing in (3.1) though complicated, can be worked out with the help of
Worpitzky’s theorem the left side of (3.1) is valid for d = g™(m e N) and |x] < 1.

We shall discuss some very interesting special cases of our result.

If we replace d by g in (3.1) we obtain the following result

'V, [aqqu] 1 by b, 34
@-0 ¥, [*P] e e G

Where fori =1,2,3...
1 =1-cq"t+{(1 +q)abg** —aq"* —bq' '} x
= x(cq'™" — abxq*)(1 - aq")(1 - bq')
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If g > 1 —0in (3.4) we get the following result due to Norlund

1+m1+hq
27 101+c,d

R[]
_ 1 (a+1)(b+1)(x—x2) (a+2)(b+2)(x —x?)
T c—Q+a+b)x+ (c+1)-Q@B+a+b)x+ (c+2)—(B+a+b)x+--

IV.CONCLUSION
Basic Bilateral Analogue of Norlund’s continued fraction can be used to evaluate two centre problems in wave mechanics. The
systematic use of N & C- terminal deletions can promote production and structural studies of recombination system. It can be used
to study the nature of high energy radiation damage in iron and finds a wide range of application in electrical network, musical notes
and in designing a planetarium etc.
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