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Abstract: Euler developed the theory of continued fractions in the 1730’s, driven in part by 

computational interests. It is perhaps a surprise that the association of a given series with a 

continued fraction first received full development in the case of the divergent series. This 

connection was born during Euler’s correspondence with Nicholas Bernoulli from 1742 to 1745. 

While he had already used divergent series to find values of convergent numerical series, in his 

letters with Bernoulli his concepts and practices are exposed, if not developed. In this paper author 

try to establish transformation formulas using hyper geometric functions. In order to derive these 

transformations, two well-known methods are used i.e., the q-series and q-continued factions. 

Main objective is to establish transformation formulas using hyper geometric functions with the 

help of known transformations formulas in hyper geometric functions. The Bailey’s transform is 

obtained from a suitably modified G terminating very well poised summation theorem and term 

wise transformation. It is been interpreted as a matrix inversion result of two infinite, lower 

triangular matrixes. This provides a higher dimensional generalization of Andrew’s matrix 

inversion formulation of Bailey’s transformation. 
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I. Continued Fraction 

From the early age of mathematics Continued fractions have been playing a very important 

role in number theory and classical analysis from the time of Euler and Gauss. Generalized 
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hyper geometric series, both q-series and q-fractions, have been a very significant tool in the 

derivation of continued fraction representations. 

 
II. Bailey transformation 

In 1951 and 1952, L. J. Slater derived one hundred and thirty identities of Rogers-Ramanujan 

type with the help of Bailey transformation formula. 

1. If we take αr =Zr and δr = Zr 

then 
 

 

Putting the value of αn, δn, βn and ϒn in equation, then we get 
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δr = Zr 
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Putting the value of αn, δn, βn and ϒn in equation, then we get 
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Provided that Re(b+c-a/2)<1. 

 
 

3. If we take 

Then 
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Let be the q-Pochhammer symbol, let be an indeterminate, and let the lower triangular 

matrices  and be defined as 

 

 

and 
 
 

 

Then F and G are matrix inverses. 

 
III. Applications 

 
 

The theory of continued fractions has applications in cryptographic problems and in solution 

methods for Diophantine equations. We will first examine the basic properties of continued 

fractions such as convergents and approximations to real numbers. Then we will discuss a 

computationally efficient attack on the RSA cryptosystem (Wiener’s attack) based on continued 

fractions. 

 
IV. Acknowledgement 

Author gives her deep sense of gratitude and acknowledges her guide Dr.  for 

guiding and supporting throughout the work. 

 
References 

1. Bailey, W. N. "Some Identities Involving Generalized Hyper geometric Series." Proc. 

London Math. Soc. 29, 503-516, 1929. 

2. Bailey, W. N. Generalized Hyper geometric Series. Cambridge, England: University Press, 

1935. 

3. Bhatnagar, G. Inverse Relations, Generalized Bibasic Series,  and  their  U(n)  Extensions. 

Ph.D. thesis. Ohio State University, 1995. http://www.math.ohio- 

state.edu/~milne/papers/Gaurav.whole.thesis.7.4.ps. 

http://www.ijser.org/
http://mathworld.wolfram.com/q-PochhammerSymbol.html
http://mathworld.wolfram.com/LowerTriangularMatrix.html
http://mathworld.wolfram.com/LowerTriangularMatrix.html
http://mathworld.wolfram.com/MatrixInverse.html
http://www.amazon.com/exec/obidos/ASIN/B0006VV1ME/ref%3Dnosim/ericstreasuretro
http://www.math.ohio-state.edu/~milne/papers/Gaurav.whole.thesis.7.4.ps
http://www.math.ohio-state.edu/~milne/papers/Gaurav.whole.thesis.7.4.ps
http://www.math.ohio-state.edu/~milne/papers/Gaurav.whole.thesis.7.4.ps


International Journal of Scientific & Engineering Research Volume 12, Issue 1, January-2021 

ISSN 2229-5518 950 

IJSER © 2021 

http://www.ijser.org 

 

 

4. Milne, S. C. and Lilly, G. M. "The and Bailey Transform and Lemma." Bull. Amer. 

Math. Soc. 26, 258-263, 1992. 

5.  An analytic generalization of the Rogers-Ramanujan identities for odd moduli, Proc. 

Natl. Acad. Sci. USA 71 (1974), 4082–4085. 

6. Problems and prospects for basic hyper geometric functions, Theory and Application of 

Special Functions (Proc. Advanced Sem., Math. Res. Center, Univ. Wisconsin, Madison, 

Wis., 1975) (R. Askey, ed.), Math. Res. Center, Univ. Wisconsin, Publ. no. 35, Academic 

Press, New York, 1975, pp. 191–224. 

7.  The theory of partitions, Encyclopedia of Mathematics and Its Applications, vol. 2, 

Addison-Wesley Publishing, Massachusetts, 1976. 

8. Partitions and Durfee dissection, Amer. J. Math. 101 (1979), no. 3, 735–742. 

9.  The hard-hexagon model and Rogers-Ramanujan type identities, Proc. Natl. Acad. Sci. 

USA 78 (1981), no. 9, part 1, 5290–5292. 

10.  Multiple series Rogers-Ramanujan type identities, Pacific J. Math. 114 (1984), no. 2, 

267–283. 

11.G. E. Andrews and S. Ole Warnaar, The Bailey transform and false theta functions, 

Ramanujan J. 14 (2007), 173–188. 

12. Mathai, A. M., Saxena, R.K.: Generalized Hypergeometric Functions with applications in 

Statistics and Physical Sciences, Springer-Verlag, Berlin, (1973). 

13. Rao, S. B., Patel, A. D., Prajapati, J.C., Shukla, A. K., : Commun. Korean Math. Soc. 28 

(2013), No. 2, pp. 303-317. 

http://www.ijser.org/

	1 Dr. Jayprakash Yadav
	Department of Mathematics
	Prahladrai Dalmia Lions College of Economics, Mumbai.
	2Vidhi Bhardwaj Research Scholar
	I. Continued Fraction
	II. Bailey transformation
	1. If we take
	δr = Zr
	2. If we take

	δr = Zr (1)
	=
	3. If we take
	4. If we take
	III. Applications
	IV. Acknowledgement
	References


