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Abstract

In this paper we establish a series expansion formula which involving Laguerre poly-
nomial and extension of Voigt function in terms of H-function of two variable, by
making use of an interesting generating function for Laguerre polynomial. For the
sake of illustration, we obtain some special cases of our main results which are inter-
esting and believed to be new.
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1. Introduction

The topic of special function is very rich and is constantly increasing with the advent of new problems in the field of applica-
tion in engineering and applied sciences. In addition, The Voigt functions K(x,y) and L(x,y) were introduced and inves-
tigated by Voigt in 1899. For a review of the (unification) generalizations of Voigt functions introduced from time to time. In
addition, applications to generalized Voigt function in diverse research areas, such as astrophysical spectroscopy, neutrons
physics, statistical communication theory, and plasma physics, the Voigt functions and their various generations have been
intensively and extensively investigated by many authors. In this paper, main aim is to construct some expansion formulae
connecting with Bessel’s Mait-land function, generalized Voigt function and H-function of two variable with the help of gen-
erating function of Laguree polynomial and Pseudo-Laguree polynomial. (see also [4,5,6,10,12]).

The generalized Voigt function, Bessel-Maitland function, H-function of two variables

and polynomials that are to be used further are described below:

The generalized Voigt functions investigate and defined by [21] & see also [13]
0 aloyz \fj the vzt ]” (xt)dt (1.1)

(x,v,zZz,u €ERY;R(n+v+21) >-1),
Bessel-Maitland function ]ﬂ‘l(z) is defined by Gupta et.al. [6]:

v+2A+2n

102 = B0t

FA+n+1D)T(w+A+un+1)

(1.2) (1.2)

Srivastava et. al. [19] defined and presents the H-function of two variables in the following contracted notation:

N
H =H[z),2,]=
2

2 (a0 1 (2)) Lp (e (1),YJ(1)) 1 (c; ()

0,n:my,n;;.my,np Lpp> > 1] Lpa

P-9-P1-415-P2-9 1 2 1 1 2 2
LA1-P2:92 | 7, (bj;Bj( )aBj( ))l,q :(dj( )’Sj( ))qu;(dj( )’Sj( ))L(12

" o )2 [ ] 06800105 (E2)7, " 7,2 de de (13)
LiL,

where ® = \/—_1
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fjrﬂ—%+aﬂ%yﬂ%akﬂ
§(51,82) =~ H . (1.4)
Hr(l_bj +Bj(1)§1 +Bj(2)&.-2) H I'(a; —ocj(l)&l —ocj(z)égz)

j=1 j=n+l

[[re® -8 %[ [ra-¢ +vV)

j=1

0,(&) = pf:l . ,(i=1,2) (1.5)
[T e =48 TT ra-d+5%)
j=ni+1 j=mi+1

The nature of contours Ll and L2 in (1.3), a set of sufficient conditions for the convergence of the integral given by
(1.3) and the asymptotic expansion of the H-function of two variables can be found in the book by [17] and see al-
so[1,2,3&20].

Srivastavaet. al. [18] introduced a general class of polynomials represented as:

[V/U] r

sv[x]= > (—V)UrAV,r% V=0, 1, 2... (1.6)
r=0 :

where U is an arbitrary positive integer and the coefficient AV ¢ are arbitrary constants, real or complex. We obtained sev-

eral well-known functions after specializing in the parameter rof SY[x]polynomial and in which few are listed below:

V+a
Wetake U =14y, = ( ) in equation (1.6),SY [x]reduces to Laguerre

(a+1)r

polynomial Lg,a) [x] [15] which were defined as

1+
IO =2 RV 1+ a;x] (1.7)
Generating function of Laguerre polynomial L,(la) [x] defined in [15]

L%“)(x)t" _
+a)n

e ty®., oFi[—; 1+ a; —xt] (1.8)

Pseudo-Laguerre Polynomialis given by [14]:

Ry(a,x) =22 F[-V;a+V;x] (1.9)
V! (a)ZV()
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Toscano’s Generating function obtained by Shively [16] for Pseudo-Laguerre Polynomial

R,(a,x)t" _ 1+a B
=Om = eZtoFl[—,T,tz Xt] (110)

2. A Set of Main Results

In this section we establish three series expansion formulae for H-function of two variables including generating func-
tion of Laguree polynomial and pseudo Laguree polynomial.

Formula1: Let ¢,),Z, 1L € R+,R(k + 9+ 2/1) >0,a>0and a,b>0also then,

) L(a) ,
Zzz 1JE02 Q21,0 (45.2) -
XZ
F(l+a)-[gj9+u+l/2H°;'1';0:‘50 v k22 = 5 - 2.1
S 100203 g? (0= @k (OD(=A(-2 — 9, 1) '
4y°

Proof: To prove the Formula (2.1), we take the following generating function for Laguerre polynomial L(r?) [8,15]

ety O(n 506 in _ oFi[— 5 140 —xt] (2.2) 2.2)

1+a)y

Now, we replace t by zt?> and multiply bye'yttk'ljg‘l(qt)in the above eq. (2.2) and then integrate both sides with re-
spect to t between the limits 0 and 90 Next, we express Bessel Mait-land function and oF1in contour integral form with the

help of given [11] in the right hand side, and change the order of summation and integration under the permissible condi-
tions. Then, we arrive at the following integral:

izzfl—i_a Ieyt zt? k+2n lJﬂ (qt) J'J'J' oyt k+3+21+2§1+2§2—1(gJ9+u

i’l ccy 0

L1+ a)r(=& (=&, Nxz)" (¢/2)
Tl+a+ &1+ A+E)(1+ 8+ A+ u&,)

d&,dé,dt (2.3)

Further, we change the order of contour integrals and t-integral under the conditions stated, and evaluate the
t-integralin right hand side.Now, reinterpreting the resulting contour integrals in terms of H-function of two variables and

expressing the integral involved in the left hand side of the eq. (2.3) in terms of extension of Voigt function (1.1), we get the
required result after a little simplification.
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Formula2: let ¢,V,Z, 1L € R+,R(k +9+ 2/1) >0,a>0and a,b>0also then,

© L(na)(x) ) F(b)F(1+a) g G+24+1/2
;m/\’fﬁzﬁ w0 (@ 7.2)= T(Ej

1+ £:1,2,2);(1+b—a,1);——;(0,DH(1 + b,1);
e A 2

(0’1)’ (—(Z,l), (_ial)’ (_i - ‘9’ /u)

ety omit" = oFi[—;1+x; —xt](2.5) (2.5)

Now, we replace t by zt2 and multiply byt*=* | F, (a; b; —yt) ]f,f_/l(qt)in eq. (2.5) and then integrate both sides with re-
spect to t between the limits 0 and 9 Next, we express Bessel Mait-land function and oFiin contour integral form with the

help of given [15] in the right hand side, and change the order of summation and integration under the permissible condi-

tions. Then, we arrive at the following integral:

S L ac 0 e k+2n ) G+24+1/2
F, (a;b;- yt) J£, (go)dt i q) " Ll+a)d
nZz2n _([e (a yt) ( ) = (2) F(b—a)

n

J‘J‘J‘ —yt k+9+2A+E+26,+285-1

¢ 0

F(b —a+¢ )F(— ¢ )r(_ £ )(xz)éz (_ y)él (_ q /2)253
Th+E N0 +a+&)0+A+E)(1+9+ 4+ ﬂé)dédédédt (2.6)

Further, we change the order of contour integrals and t-integral under the conditions stated and evaluate the t-integral
in right hand side. Now, reinterpreting the resulting contour integrals in terms of H-function of two variables and expressing
the integral involved in the left-hand side of the above eq. in terms of extension of Voigt function in second kind, we get the
required result after a little simplification.
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Formula3:let ¢,V,z, 1l € R+,R(k +3+ 2/1) >0,a>0and a>0also then,

iMQ£+2n1 9,2 (Qa Y Z) = M(gj“““/z
a sy yk+.9+2/1 2

(k2,2), - ;-

4 = OEa ) ODEADEA -, 1) @7

Proof: To prove the Formula 3, we take the following Toscano’s generating function in slightly different form in terms of
Fiobtainable with the help of [7, 8, 9& see also 11]

’

Rn(a' x)tn — 0:0:0 I 1 -:ci
Za+ram, - 0 ()

in the above equation, we replace t by zt?/2 and multiply bye‘yttk‘ljgjl(qt).Next we integrate both sides with respect to t

-2t

- = tz,—xt] (2.8)

between the limits 0 and 9 Now we express Bessel Mait-land function and oFiin contour integral form with the help of
given [11] in the right hand side, and change the order of summation and integration under the permissibleconditions.

Then we arrive at the following integral:

[ee]

R,(a,x)z" .
n(a,x) f e~ yt-zt? tk+2n—1]11}4‘/1(qt)dt =f e_yttk—ljg,A(Qt)
0 0

L2 (A +a)/D),

0:0:0
X Fi:o:0

c— 5 — (zt?)?/4, —xztz/Z] (2.9)

Further, we change the order of contour integrals and t-integral under the conditions stated and evaluate the t-integral
in right hand side. Now, reinterpreting the resulting contour integrals in terms of H-function of two variables and expressing
the integral involved in the left-hand side of the above equation in terms of extension of Voigt function we easily arrive at

formula 3 after a little simplification.

3. Special Cases

In this part we derive several new and known results that can be acquired by giving specific values to the parameters

engaged with the main expansion formulas.
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1
(1) In formula 1, we take 1 = LA=0,z= Z, then we get the following result:

N L(na X 1+ 9+1/2
Z _E ) S Vi (%y) = (yk*”a)(%j

s 2211 1 a
x
k+322) - ;
ey 47| 6222 6
4 - (01N =a 1k 0,h(=4))
4y2

provided that the conditions easily obtainable from the existence conditions (2.1) are satisfied.
(2) In the equation (2.1), setting X = yz,Z =1,then we arrive at the new and interesting result in terms of fox H- function

[17] as follows:

iL 4y )

k=2n- 194((],1,)/)=

s 1+a)
F(l n a) g G+22+1/2 Hl;l i k+9+2A4 ,1 (3 2)
yk+.9+2). 2 1;3 4y2 2 .
(071)(_ ﬂ'al)(_ 9- ﬂ'a /U)

provided that the conditions easily obtainable from the existence conditions (2.1) are satisfied.
(3) On takingx = 0,4 = 0,g = lin the eq.(2.1), then we get the interesting result in terms of H-function of two variables as

follows:
Z Qlf+2n 19(1 Vs Z )
n:O
Xz k 3
1 (1 9+1/2 o — ( + 1 - :
(3] 6.3
el (0,111 (0,)(1,IN=9, 22)

(4) Intheeq.(2.1), ontakingax = 0,4 =0, u =1,9=1/2, then we arrive at the result in terms of H-function of two

variables as follows:
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= L (x)z" 1
nz_;, 1+a) 5, 11/2(x,y,z)= 2,50
Xz
3 ki) . o
e R Rtk 64)

S = 0L (0,)(LIK=1/2,0)

Lastly, if we suitably specialize in the parameters involved in formulas 1, 2 and 3, we can establish the corresponding
results. (see [7],[20] & [21])

Conclusion

We recap have givena series expansion formula in terms of H-function of two variables which involving the generating func-

tion of Laguerre polynomial and generalized version of Voigt function. Further, we established some interesting new and

known results by specializing in the parameters of the main results.

In addition to the identities demonstrated in this section, numerous other formulas can be derived.
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