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Abstract

Lowndes*® have obtained the solution of some dual series
equations involving laguerre polynoimials and then solved triple series
equations involving laguerre polynomials. Singh, Rokne and Dhaliwal®
obtained closed form solution of triple series equations involving
Laguerre polynomials and Srivastava'® have also obtained the solutions
of certain dual series equations involving Laguerre polynomials.
In the present paper, an exact solution has been obtained for the
simultaneous five tuple series equations involving Laguerre polynomials
by Noble’s® modified multiplying factor technique.
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1. Introduction

In the present paper, an exact solution of the simultaneous five tuple series equations
has been given:
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where g+ f+1>>1 — m,o+1>a+ >0, m is a positive integer,

P is an arbitrary non-negative integer, Q; bIJ | Cij)

V; (x), Wy (x) and Z; (x) are prescribed functions and

L (x) = i (n+a) ;)k, n=012,...

is the Laguerre polynomial®”’ of order ¢ and degree n in X.
2. Priliminary Results :

The following results are required in our investigation:

(i) The orthogonality property of the Laguerre polynomials is given by Erdelyi:

_[ e x* L (x) L' (x)dx =

0
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m,n?

a>-1

where &, is the kronecker delta.

(i) Formula (27), pp. 190 in the form:

and dj; are known constants;, u; (x).
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d" C(e+m+n+1
_m{ eal I_S]aer) (X)} — ( ) X% Ln(a) (X) (2.2)
dx I'a+n+1)

(iii) The following forms'*! of the known results of Erdelyi {pp. 191(30)} and {pp. 405(20)}:
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4

where a+1> f>0.

3. Solution of quadruple series equations :

Multiplying equation [3.3] by

X* (& —x)#*™2 where m isa positive integer,
and equation [3.3] by € *(x- h)**°,
integrating them with respect to X over the
intervals (0,&) and (&, 0) respectively, we
find on using [3.3] and [3.3], that
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where,0<é<a,a>-1, f+m>1,

1=123,.......... ,S; and
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where, C<&<mo,0+1>a+ >0,
Now multiplying equation [3.3] by
gorhrmt differentiating both sides m times

with respect to & ,and using the formula [3.3],
we thus find"!
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where, eij are the element of the matrix

[b,][a;,] and 0<&<a,a>-1,
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B+m>1,i1=123,....,s.

From [3.3]

we have

Z 12 Anj (a+ﬁ—1)
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(9= 55 eij w; ) (3.4)

Where, eij are the elements of the matrix

o] o] ~

1
andb<x<c,a+f =0,
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() = 5o f V() (3.5)

Where, fij are the elements of the matrix

[bij] [aij]_landc<x< d,a+pf =0,
i=1,2,ciiiinnn. ,S.

Now, the left hand sides of the
equations [3.3], [1.2] , [3.4] , [3.5]and [3.2] are
identical and hence on using the orthogonality
relation [3.3], we obtain the solution of series
equations [3.3], [1.2], [3.4], [35] and [3.2] in

i=1,2,ciiiiinnn. ,S. the form:
we have Y7, 3 1bj r(a+ﬁ2u+p) 1(16::5 -V
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where, N, p={0,12,........... b=l w0 =w (3.9)
2,3, . ,S; d;j are the element of the Yi(¥) =y;(x) (3.10)

matrix [bij]_l, (3.6)

— )72y (x)dx

ond U,(2)= -
3.7)

Vi': |:_-x':| = vy (X) (38)

Z(&)=], e (x=&""z,(9dx 3.11)

providedthat « + B +1>  >1-m

ando +1>a + >0, M beingapositive
integer. Wherei = 1,2,



Ultra Scientist Vol.24(2)A, (2012).

References

1.

Narain, K. and Lal, M., Certain simultaneous
dual series equations involving Laguerre
polynomials, Ganita, Vol. 35, No. 1, pp.
44-46 (1984).

Narain, K. and Lal, M., On the solution
of simultaneous dual series equations
involving Laguerre polynomials, Acta
Ciencia Indica, 11, pp. 222-224 (1985).
Lowndes , J. S., Triple series equations
involving Laguerre polynomials, Pcific J.
Mathematics, Vol. 29, No. 1, pp. 167- 173
(1969).

Lowndes, J.S., Some dual series equations
involving Laguerre polynomials, Pcific J.
Mathematics; 25, pp. 123-127 (1968).
Mathur, P. K. and Richhariya Mukti and
Narain, K., Certain simultaneous triple
series equations involving Laguerre
polynomials, IMPACT J. SCI. TECH.
(FIJI ISLANDS) [ISSN — 0973-8290],
\ol. 2, No. 4, pp. 219-222 (2008).
Mathur, P.K. and Sakale Rajesh Kumar,
Dual series equations involving Laguerre

10.

11.

423

polynomials on the intervals over which
their values are not specified, IMPACTJ.
SCIL.TECH. (FIJI ISLANDS), [ISSN-
0973-8290], Wol.1, No.2, pp. 85-90 (2007).
Mathur,P.K., Certain dual series equations
involving the product of ‘r’ Laguerre
polynomials, ULT. SCI. OF PHY.
SCIENCES [ISSN-0970-9150], Vol.
17(1) M, pp. 152-154, (2005).

Noble, B. Some dual series equations
involving Jacobi polynomials, Proc. Camb.
Phil. Soc., 59, pp. 363-372 (1963).
Singh, B.M., Rokne, J. and Dhaliwal, R.S.,
On closed —form solution of triple series
equations involving Laguerre polynomials,
Ukrainian Mathematical Journal; \ol. 62,
No. 2, pp.259-267 (2010).

Srivastava, H.M., A note on certain dual
series equations involving Laguerre
polynomials, Pacific J. Maths, 30, pp.
525-527 (1969).

Sharma, B.L. and Shreshtha , R.M., Dual
series equations involving Laguerre
polynomials, Rend. Int. Mat. Uni. Trieste,
5, pp.42-49 (1973).



