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GENERATING FUNCTIONS FOR G-FUNCTION ()

By R.F.A. Abiodun & B.L. Sharma

1. Introduction ) S

Generating functions play a major role in the study of polynomial sets. Boas:
and Buck [14], Brafman [6—8], Carlitz [10,11], Rainville [4,3], Smith [13],
Watson (8] and Weisner [12] have studied the generating functions for various
classical polynomials. In 1952 Meijer [2,3] published the generating functions
for G-function. For the defmitlon of G-function see [2, p.359 (7)]. The impor-
tance of G-function derives largely {rom the possibility of expressing by means
of G-symbol a great many of the special functions appearing in applied Mathe-
matics. The object of this paper is to prove the following generating functions.
for G-functions
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2. Generatinzy functions
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We shall give below the proof of (1) and (2), (3) and (4) can ke proved in
the same way. To prove (1), we substitute the contour integral of G-function
[2, p.369(7)] in the left side (1). Changing the order of integration and summa-
tion, which is justified under the conditions mentioned with (1), we have
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On using the formula due to Erdelyi [1, p.109 (3)] and expressing the hyper-
geometric series in power series, again changing the order of summation and
integration and interpreting the result with the help of the formula [2, p.369
{7)], we get the right side of (1).
We mention below some interesting particular cases of (1), (2), (3) and (4).
If we take S=a+I, where /=0, 1, 2, -, in (1), it gives
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In case [=0, we get a result due to Meijer [3, p.487(46)].

We obtain the following results from (2), (3) and (4) by taking S=a-+/,
where /=0, 1, 2, -
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If We take 7=0 in (5), (6) and (7), we get results due to Meijer [3, p.486
(42), p.487(47), (48)].

Dept. of Mathematics,
University of Ife,
lle-Ife, Nigeria

REFERENCES

[1] A.Erdely, Higher transcendental functions Vol, 1, McGraw-Hill, New York, 1953.

[2] C.S. Meijer, Expansion theorems for the G-function 1, Indag. Math, 14, No.4,
pp. 369—379, 1952,



52 - R.E.A. Abiodun & B.L. Sharma

[3] C.S. Meijer, Expansion theorems for the G-function I, Indag. Math. 14, No.5,.
op. 483—487, 1952, i E T

[4] E.D. Rainville, Certain generating functions and associated polynomials, Amer.
Math. Monthly, 52, pp.239—250, 1945. ;

[5] E.D. _Rainville. Geﬂér:m'fzg functions for Bessel and related polynomials, Canadian:
Jour. of Math. 5, pp.104—106, 1953.

[6] F. Brafman, Generating functions of Jacobi and related polymomials, Proc. Amer..
* Math. Soc. 2, pp.942—949, 1951.

[7] F. Brafman, Some generating functions for Leguerre and Hermite polynomials,
Canadian Jour. of Math., 9, pp.180—187, 1957,

(8] F. Brafman, A generating function for associaied Legendre polynomials, Quart.
Jour. of Math., Oxford 8, pp.81—83, 1957.

9] G.N. Watson, Nofes on generating functions of polynomials: (4) Jacobi polynomi-
als, Jour. London Math. Soc. Series 2, 20, pp.183—195, 1922,
[10; L. Carlitz, A bilinear generating function for the Jacobi polynomials, Boll. U,
M.I (3), Vol.18, pp.87—89, 1963

[11] L. Carlitz, Some generating functions and e Binomial identity, Duke Math. Jour.
Vol.35, pp.541—581, 1968,

[12] L. Weisner, Group-theoretic origions of certain generating functions, Pacific Jour.
Math. 5, pp.1033—1039, 1955.

[13] R.T.C. Smith, Generating functions of Appell form for the classical orthogonal
polynomials, Proc. Amer. Math. Soc.7, pp.636—641, 1936,

[14] R.P. Boas, ]Jr., and R.C. Buck, Polynomials defined by generaiing relations,.
Amer. Math. Monthly, 63, pp.626—632, 1956,



