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Abstract-In this paper, we evaluate a key Eulerian integral involving Sister Celine’s
polynomials of several complex variables defined by the author. Our general Eulerian
integral formula are shown to provide the key formula from which numerous other
potentially useful results involving polynomials such as Jacobi, Laguerre, Hermite,
Bessel, Bateman, Rice etc and also discrete polynomials like Hahn, Krawtchouk,
Pasternak, Meixner, Poisson-Charlier are derived.
Keywords- Sister Celine’s polynomials, Eulerian integrals, Lauricella function,
Generalized hypergeometric series.

1. INTRODUCTION
The well-known Eulerian Beta integral

1.aa =) r r
B(a,ﬂ)=jo 7 (1-1)” dt:m » (where Re(a), Re(f) >0) (1.1)
Can be rewritten (by suitably manoeuvred) in the form

b

[ t-a -t dt=(-a)""*B@.f).  (where Re(er), Re(8)>0,a=b) (1.2)

*  Sister M. Celine Fasenmyer [ 3,4 ; see also 3, p.290 ] in 1947 defined a
polynomials known as Sister Celine’s polynomials generated by

. 8,8, —4xt | & aemdy, ), (1.3)
-t pF{bl ..... b:’(l—t)zJ_nz;‘ f“(bl ..... b:,th :
which yields Cnnsila..
flaa | E 1 1A p;x | (1.4)

"\ by, TP 2 Ab,.,b
Author [ 12 ] has cktended the polynomials and defined the Sister Celine’s
polynomials of two and more complex variables interms of generating function as
follows :

zlL[ L-t) "o F F{:p};"jzpr @:aj..a (ir))l‘p :(C/'yjl)l‘pl;"';(cgr)’y (jr))l‘p, (A" (4xt,)" (15)
i1 ' IO B s B (A )y i (d7,8 )y T (@-1) T (L-t)
which gives

f (Z;“ Z'i')= f (aj N ST (jr))lvp :(C,!j/j')l,pl;--.;(cﬁr)uy (jr))l,pr ) 7%
N,y r - N,y (b .ﬂ( ﬂ(r)) _(dyé.') . _(d(r)é,(r)) 1 L1 ey r
g i /aq - 1 g T
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1+c 2+¢C (1.6)

( rl)( r/l)(d(r)5(r))

(=N, 4 ), @+, +c,,4 ), e,y r>) 4 ]

In (1.5) and (1.6), if we take r = 2 and replace n;,n,, 2,4 ,,2,,2,,t,,t,,c,,C,
respectively by n,m, 4, , X, y,t,h,c,d, we get the definition of Sister Celine’s
polynomials of two variables as follows :

i f ((aj :aj,,ajl)l,p :(CI,7j')1,p1;(C3,,7j')1,p2 _leﬂj t"h"
"0 B B g (A6 )1 (A0 ),

popipy (85 1@ ) (€0 )1 (G107 Dy, (—4XE)* (<4yh)” (1.7)
o ((bj BB g (A6 )15 (A6 g, A1) (1—h)zﬂj ’

n,m=0

=1-t)y*a-nF

and
L0 y) = fnm[(a".:af”aﬁ“’f IS :XW]
' ' (bj 'ﬂj!ﬂj’)l,q :(d !5j’)1,q1'(dj15j’)1,q2

@;:alal), ((NA)A+n+cA)(Cy ), - CMa)demed,u), (c, 7")1,, ‘ ,

[(b,:ﬁ; ..... B [ﬂ,zj,[%,ﬁj,(d',zspw [%#j [% u) G y}}
(1.8)

where 1,4, ,,..,4, are positive real number and ¢,d,c,,...c. are complex numbers. The
variables are complex. If we put in (1.7) and (1.8) p=q=m=c=d=0and 2, u,7’s,5's 10

_(+0), @0+ d), ErREn?
- n! m! 00 +2,0,+2

be unity, we at once obtain the Sister Celine’s polynomials of single variable (1.3) and
(1.4).The series involved in (1.5), (1.6); (1.7),(1.8) are well-known generalized
Lauricella function of r-variables and 2-variables respectively defined by Srivastava and
Daoust [13 see also 15, p.37] .

The multiple series of the Lauricella function and it’s special case when r = 2
converge absolutely [14; section 5 (p.157-158 ), section 3,4 (p.153-157);1, section (3.7);
2, section 1.4 ]. It is worth to mention here that

() For the sake of space, in subsequent sections, we have derived the results of

Sister Celine’s polynomials of two variables instead of several variables.

(i) The results are new and even for single variable, the results are also believed to
be new results.

(iii)When each of the positive real numbers «'s,8's,y 's,o 's is equated to unity,
the generalized Lauricella series (1.9) reduces to a multiple Kampe-de-Feriet
series

2. EULERIAN INTEGRAL

In this section, we shall prove our main general Eulerian integral involving
Sister Celine’s polynomials of r — complex variables :

Wl o o
[T 1" €206 -t s (g oy, ¢ | @ T @™ (e
" ' (err)krlL[ (ut; +Vi)pl(r)(fiti +gi)_a|(')

:H (b, —a)“ " (au, +v,)" (b, f, +g,)™ ;ZOH ¢ i)f 5, B +4,p8+u)
)

X(—ui(bi—ai)ﬂfi(bi—ai)J”‘f [ a,(+e:pPp ) (s +puio o), iche

au; +v; bfi+g ‘\b,l+e-2,:p"p |(r))1,r :00.0 |(r))1,r rd’d”
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r (] _o® r (r) oM
(lel)“]:l[ @u +v)" (B f+g) " ,---,(err)k'];[ (U +v)" (b fi+g) " J (2.1)
provided min {5 s, 5 's}>0, MIN (Re(s ),Re(B,}> 0> max{ oy ‘ b a)}<1,ai #b(i=1.., r)
Where Ao :p®p®), abbreviates the r- parameters array
Qe p @ p D) re,  p 9. p 0 and similarly others.

Proof : Taking LHS, expressing Celine’s polynomials interms of series (1.6), changing
the order of summation and integration which is justifiable , collecting the powers of
(ut,+v,) and (f.t; +g;) & using the binomial expansion :

(Ut+v)" = (au+v)" mz(‘; (=r 0 [Mjm,(uﬁv)’:(buw) rg ) (—sét;vb)j ,

au+v

evaluating inner integrals with the help of definition (1.2), using known relations :
_I(a+n) R G H¥nl

(@), = M) and (-n), = (n—K)!

on respectively positive and negative factors, finally once again using the definition of

Sister Celine’s polynomials of r — variables (1.6), we obtain the required result.

3. APPLICATIONS

The generalized Eulerian integral (2.1) has manifold generality. By specializing
the various parameters and variables involved, the formula (and indeed their several
variations obtained by letting any desired number of
EXPONENts , ® ., .6 O 5050 5,050 o decrease to zero in such a manner that
both the 5|des of resultlng equation exist) can suitably applied to derive the
corresponding results involving a remarkably wide variety of useful polynomials (or
product of several such polynomials). We have obtained few of them such as Jacobi,
Laguerre, Hermite, Legendre, Gegenbauer, Bessel and Chebyshev polynomials of | &
Il kind. Some discrete polynomials like — Hahn, Krawtchowk, Pasternak, Bateman,
Meixner, Poisson-Charlier are also taken. Sister Celine’s polynomials of r — variables
are it self a most generalized polynomials, if we put p = q = 0, the multivariable Sister
Celine’s polynomials would immediately reduces to the product of r different Sister
Celine’s polynomials of single variables.
(i) In (21), taking r = 2 and replacing ,p P c® PP c® pP @ p?osP,
respectively by p,0,,6,0.,p0,0,03,0,; We get the general Eulerian integral
involving Sister Celine’s polynomials of two — variables:
o T 6= ) ) 0 1) ) (R 00 et 1) (it 0 (0 e,

_A ((1+e1:pl,pZ),(sl+y1:al,az),(1+e2:51,62),(sz+y2:91,02),a:c’;c”_ K Ykz]
MM Are, =i p (S oo ) (e, —A 8,8 ,).(5,:0,0,),b:dd" 2 ,
where

kq o, y -
Xl = (lel)kl (ultl +V1)/’1 ( fltl + gl) ' (u2t2 +V2) g ( f2t2 + gZ) &

K o _
Yl ’ = (ZZXZ)k2 (ultl +V1)p2 (fltl + gl) 2 (UZtZ +VZ)§2 (thZ + gz) %

3.1)

k & 5 -
X, = (lel)k1 (alul "'Vl)p1 (bltl + 91) ! (azuz +V2) g (bz f, + gz) %

k N
Y, " = (2,%) (@, ) (b0, + 0,) 7 (@,U, +V,) (b, T, +0,)
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AE (bl _a1)al+ﬂ171 (bz - az)az+ﬁ271(a1u1 +V1)61 (b1 f1 + 91)751 (azuz JrVz)ez (bz fz + gz)i52
y i i i i ('91)11(51),11 (7e2)/;2 (sz)y2 B(a A B 1)B(a A B i)

S 58585 Atitulu)

X[—ul(bl—ai)r[fl(bl—al)jm(—uz(bz—az)]h[fz(bz—az)]’b

au, +Vv, b, f,+0; a,u, +Vv, b,f,+0,

(i) In (3.1), putting p =q =0, m=0, ¢c= d= 0, k =10 =p =le,=s,=6 ,=6,=0 and
replacing y's,6's0y  UNitYa bz x,a.8.6.5, 00000y, fLg,t DY respectively
ab,z,x,a,B.6s p, o,uvfgt ; we obtain immediately the Eulerian integral involving
Sister Celine’s polynomials of single variables :

I: (t—a)* (b—t)"*(ut+v)*(ft+g)° T (2x (ut+v)? (ft+g)”)at

:(b_a)("“/}*l)(au_*_v)e(bf +9)° i (_e)li(s),u B(a+ﬂ,ﬂ+ﬂ)(_u(b_a)j (f(b—a)jﬂ

S A ! au+v bf +g

@+e:p),(s+u:0),c

"(+e-2A:p),(s:o),d’
even this result is believed to be new.

(ii)) In (3.1), replacing a''s, B’ s,7" 5,0 's by unity, k; =k, =L,c=d =0 with

(a) p=La, =-nq=0;p, =3¢, =1+a+B+n,C =1,c; =1,q, =3,d; =1+a,d; =-n,d; =n+1

;(2X)(au +v)” (bf + g)"J ,
(3.2)

p, =3¢ =l+a+p'+nc,=1c;=1q,=3d/=1+a ' d, =—-md; =m+1, Xl_)l—leYl_)l—Yl
2 2

1

(0)p=0,q=0; p, =3¢, =l+a+pB+nc; =%,c;=L0q, =2,d; =1+a,d; =n+Lp, =3,
1—2x1 Y. 5 1—2Y1 .
We get Eulerian integral involving Jacobi polynomials of two variables defined
by the author [7,11] and product of Jacobi polynomials of single variables [5]

respectively :
b b,
|| =) o —t) " (6 —a,) 0, —1,) % (st +0)* (fity + 6;) ™ (Ut +V5)* (fot, +9,) ™

8 Pn(avﬁ””'ﬁ’) (Xl’Yl ) dtldtZ

_ A(l+a')n(1+a')n f {(1‘*'91 PuP ) (S + 4410 1,0 ,), (148,16 1,0 ,),(S; + 1,10 ,,0 ),
(n)? "UAte At pnp,) (5110 L,0,),A+e,,-A ;18 1,8 ,).(S,:0,,0,)

ci=l+ra+p+mc;=35,c;=10,=2d/=1+a’ dj=m+1 X, >

(n:1):(Q+a+p+ n,1),6,1j, A;A+a '+ B '+ n,l),[%,l (1D).1-X, 1_Yz]
2 2

(L+a ), (-nD),(n+1) ;A+a'D),(-m1),(m+11) (3.3)

by b,
| ] @—a) (o —t) "ty —a,) (b, — 1) Uty +,)* (Fity +91) ™ (Ut +V,)% (Ft, +9,) ™

x PP (X )P (v, ddt, |

_ A(l+0l)n(1+0!’)m f [(1"'61:%71:/0 2) (S 0,0 ,), (148,16 1,6 ,) (S, + 04,0 )
nl m! "Q+e~AipLpL), (50040 ,)Q+6,,~4 18,0 ,),(5,:0,0,):

Q+a+p+ n,l),(;,l), @);Ql+a+ B '+ n,l),(; ,1), @) 1-X, 1-Y,
A+a ), (n+11) : L+ 1), (m+11) 22
(iV)In(3.3)&(3.4),taking ,— o — p— p—0:a=a = p= ':V—%;aza “p=p= —%,

(3.4)
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w—a-p-p-t. We can easily obtain respectively Eulerian integrals involving
>

Legendre, Gegenbauer, Chebyshev polynomials of two variables defined by the author
[7,11].

(v) In (3.1), replacing «'s, B's,5's,5's by unity, k, =k, =1,c =d =0 with putting

(a) p=la =-nq=0;p, =2,c =3,c, =10, =3,d =-n,d; =n+1d; =1+a;p, =2,¢/=3,c; =1,

0; =3,d/=-md; =m+1d; =1+a’andp=q=0;p, =2,¢c{ =1,¢c;, =10, =2,d, =n+1d; =1+«;
p,=2c'=3.¢=L0,=2d'=m+Ld; =1+a’

(0) p=la=-nq=0;p =3¢ =%c=Lc;=-n+1;9=20d =-nd;=n+1;p,=3,¢c/=1,

c=lc;=—m+1;0,=2,d/=-m,d; =m+1 X, - — Yle—iz,and p=q=0;p =4,c=%,¢c,=1

X2’ Y,

G =-28,¢,==0l,q=20d/=-nd;=n+1; pz:4,c1'=%,c::1vc§=—%vca"—_m;l q,=2.d/=
d=m+1 X, > - ! ,Y1—>—i2

Xl Yl

(C) p=la =-nq=0,p =3¢ =1,¢c;=Lc;=1+a+n;q =2,d,=-nd; =n+1;p, =3¢/ =1,

c,=Lc;=1+p+mq, =2,d/=-m,d; =m+L X, - X?Y - - Y—and p=q=0;p, =3¢ =2
’ ’ ’ . " 1 " " . 4 . Xl _Yl
cz=1,ca=1+a+n,q1=1,dl:n+1,p2:3,c1:5,c2:1,c3:1+ﬂ+m,q2:1,d1:m+1,xl—>—?,Y1—>— 5

(d) p=la, =-nq=0;p, =3¢ =3,¢, =Lc; =2v+n;q, =4,d; =-n,d; =n+1d; =v+3,

.=b+Lp,=3c/=%,c;=1c;=2v'+m;q, =4,d/=-m,d; =m+1,d; =v'+1,d; =b"+1and

!

p=q=0;p, =3¢, =3,¢c, =Lc; =2v+n;q, =3,d; =n+1d; =v+1,d; =b+1p, =3

”

c/=%,¢c,=Lc;=2v"+m;q, =3,d/=m+1d; =v'+1,d; =b"+1
(e) p=la =-nqg=0;p, =2,c¢/=%,¢; =&;0;, =2,d/ =-—n,d; =4;p, =2,¢/=%,¢; =& 70, =2,
d/=—m,d]=A"and p=q=0;p, =2,¢; =%,¢c; =&;q, =1L,d; =A4;p, =2,¢c/=%,¢c; =& 59, =Ld/=4"
We get, Eulerian integrals involving respectively Laguerre polynomials
of two variables [9] & product of Laguerre polynomials of single variable [5] ; Hermite
polynomials of two variables [9] & product of Hermite polynomials of single variable
[5] ; Bessel polynomials of two variables [10] & product of Bessel polynomials of
single variable [5]; generalized Bateman’s polynomials of two variables [12] & product
of generalized Bateman’s polynomials of single variables [5]; Rice polynomials of two

variable [12] & product of Rice polynomials of single variable [5] :

b b,
[ ] & -a)™ b -t)" € -a) b, ~t,)"* Ftut,) L (x,v,) dtet,

4 &

Ald+a),0+a’), A, (-n:11): (7 1) (1,1); (7 1) 11
- (n)? Fom Y2 |(3.5)
Ay (-nd), (n+11), A+ a ) ;(-ma),(m+11),1+a 1)
b b, ,
[ [ €t-a)" 0 -t)" "t ~a) (b, ~t,)* Ft,t,) L™ ()L, (v,) et

:A(1+a)n(1+a')m f A, (1 )(11)( 1} 1,1 i X,.Y,

nl m!

A,:(n+1),0+ea)) ;(m+1),0+a ') (3.6)
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b b
[ ] @-a) b -t -a,) 0, - t,)** Ft.t,) Hyp (XY ) dtyct,

3

_A fn,m[A“(_n'1'1)'(2'1)'(1'1)’(_n+2'1j’[2’1j'(1’1)'[_m+2’1J;X2,Yz] ,

A,: (-n]),(n+11) :(=m1), (M +11) (3.7)

T j (t—a) (b~ 1) (6 —a,) (b, -t,) " F 1) Ho (X ) H (v, dydt,

&

_A fn’m{Al :(;,1}(1,1),(—2,1],(‘”;1,1);@,1}(1,1),(_2[“,1),[‘”“2”,1);)(”2} |

A, 1 (-n),(n+11) ;(=m1),(m+11)

(3.8)

b b,
[ ] @=a)= o -t)" ", —a,) (b, ~t,) " F(t,t,) Y (X,.Y, ) dtydt,

,m
S

_A ]cn)m{Al,(—n:1,1):G,1),(1,1),(1+0:+n,l);(;,lj,(l,l),(1+ﬁ+m,1);_X2 —Yz] ’

A, £ (nd), (n+11) :(-m), (m+1) 2" 2 (3.9)

b b,

[ | t-a)™" b 1), -a,) " (b, -t,)” " Ft,t,) YO YV dtet,

A f Al:(;,1),(1,1),(1+a+n,1);(;,1),(1,1),(1+ﬁ+m,1)__X2 -y,
v A, 1(n+11) :(m+11) 2 2 (3.10)
The following obvious relationships between Bessel polynomials of two

variables y«n(x y) and generalized Bessel polynomials y (a,b,x) & simple Bessel

polynomials y (xy are as follows :

! ’(ZbX,OJ =¥a(abx) Y (x0) = Y,(x)

b b,
[ ] @ -a) o, -t)2 (t, —a,) b, ~ ) F (t,t,) Z, (X, Y,) dtdt,

A, (-n:11): (E ,1), (1,1),(2v+ n,l);[1 ,1} 1,1),(2v'+m)
A, 2 Lol . X0, |
A, :(-nD),(n +1,1),(v +E'1j' (b+11);(—m,1),(m +L1),(v' + E,lj, (b'+12) (3.11)
b b,
[ ] @—a) o, -t)"(t, ) (b, — ) Ft.t,) Z,(X,) Z,,(¥,) dtet,
A'(llj(ll)(2v+nl) '(11](11)(2v’+m1)
:Afnm tlam ) ’ 27 ) ’ XY, (3.12)

A, (n +1,1),(v + ;1) (b+11);(m +l,1),(v+;,1j, (b'+11) ,

The relationships between generalized Bateman’s polynomials of two variables
and generalized Bateman’s polynomials of single variable & simple Bateman’s
polynomials of single variable are as follows :

Z x0=2,,Z,.,(x00=2Z,(x); withv=v=1,b=b'=0

b b,
| | t-a)“ b 1)t —a) b, -t,)"* Ft,t,) H, (8.4, %, 06020y dudt,

a
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_Af, Al,(—n:l,l):[;,1),(1,1),(5 ,1);@,1}(5 "1);X2,Y2 | (3.13)
A, :(-nD, 1) ;(-mb,(1"D)
by by
[ ] @-a) b -t)" 6 -a,) (b, -t,)* " F, ) H (6.2, x)H (7.2, ddt,
A -[1 1] (& 1)-[1 1] )
AT P22 Gy, | (3.14)
A, (1)) (1))

(vi) In(3.1), replacing «'s,B's,5's,5's, by unity, k, =k, =1,c =d =0 with putting
(a) p=q=0;p,=2,¢ =3,¢; =L0q,=3,d/ =-n,d; =n+1,d; =n+Lp,=2,¢c/=%,¢c; =10, =3,
d/=-m,d; =m+1d;=n+1L X, »>-X,,Y, >-Y, and p=q=0;p, =2,¢c; =3,¢;, =10, =3,

d;=-nd; =n+ld;=n+Lp,=2,¢c/=%,¢c;=1q, =3,d/=—m,d; =m+1LdJ =m+L X, ->-X,,Y, ->-Y,.

We can easily get Eulerian integrals involving Bessel function of two variables defined
by the author [8; eq(2.1), p.181 ] and product of Bessel functions of single variable [5] .
(vii)  Now, we discuss some discrete polynomials. First of all we define them for two
variables (similarly can be defined for several variables) then establish the relationships
between their limiting cases and Sister Celine polynomials of two variables. Finally we
give Eulerian integrals of these discrete polynomials.

Pasternak Polynomials :

Pasternak polynomials of/lsingle variable is defined as [5;eq(3),p.291 ]:

y 1 z+1+
Fn (Z):3F2 —nn+l 1
; 1LA+1 _ .
We define Pasternak polynorials of two variables as :
(1) gy m, (N+D), (m+1)m2[2+1+/1J (z'+1+/1 j
am (2, m!m,! @), @), (A+D), (4 +1),

m=0 m,=0

obviously F/:*(z,-1-21)=F/(z)

NN

i 2 . . 1 . 1 ’
" FXGe-na@-n)-=T,, (‘”'1’1)'(2'@'(2’1): =1
Ayd e —:(=nD);(-m}) 2

Hahn Polynomials
Hahn polynomials of single variable is defined as [6;eq(1.31),p.541 1] ;
. 3 -nl+a+pB+n-x
Qn(xaaiﬂ’N)_?,FZ( 1+a —N ,1\]

We define Hahn polynomials of two variables as:
& (_r‘l)mﬁm2 (:I'-'_a-+_ﬂ-'_lﬂl)m1 (1+a '+ﬂ + rn)m2 (_X)m1 (_y)m2

Qunxa. B Niyia fIN) =Y S

mt myl (e )y, @r )y (N)y (N,
Clearly Q (xa,p.N:0,a’, 5 N)=Q, (xa, .N) ,

Iim ’. ’ ’ ’
N’N!_)OOQn,m(XN’a’ﬁ'N'yN1alﬂlN)

. . 1 . 1 ! ’
_ fn’m((—n .1,1).(2,1),(1,1),(1+a+,8+n,1),(2,l],(Ll),(1+a + [ +m’1);x,y ,

— -nD,(n+1),1+a );(—mD),(m+1),(1+a ')
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Krawtchouk Polynomials
Krawtchouk polynomials of single variable is defined as [ 6;eq(1.33),p.542] :

Kn(x;/i ,N)=, F{_ n,—x;1] ,
-N A

We define Krawtchouk polynomials of two variables as :

. g N L (_n)mﬁm2 (_X) (_y)m2 1 ™ 1 e
Ko, N 22 ’N):% 2 m,! m,! (—N):(—N/)m [Zj (1} ’

Clearly Kn(X;ﬂvN (0,4 N') = Kn(x;ﬂ,N) )

lim ' K,(xN;A,N:yNs A N") = fn,m (_n;1,1):[%,1),(1,1);(%,1}(1,1) ;l’l’ '
N,N"— o —:(-nD,(n+12);(-m2),(m+11) AA

Meixner Polynomials

Meixner polynomials of single variable is defined as [6;eq(1.34),p.542 ] :
. _ —-Nn,—X_ _i
M. x8.2)=(8), ZF{ I lj ,
we define Meixner polynomials of two variables as :
. e Rt _ LS (_n)ml+m2 (_X)m1 (_y)m2 _1 ™ _i e
Mo oop 2\ 20 =00 2 3 S m 5 ", (1 J [1 l,j ,

clearly M. (x8.2:0.8,27=(8).M (x3.2)

lim A AT S (1
z,mw'\"n(‘“iﬂ'ﬂi—ﬂ Vi3 vm]:(ﬁ)n(mn fnm[( “'1'1)'(2'1)'(1'1) '[2'1}(“’ ;x,y],
Poisson — Charlier Polynomials DD (D Em D D, (55
Poisson-Charlier polynomials of single variable is defined as [ 6;eq(1.35),p.542] :
C.(xa)=, Fo[_ ol

o
we define Poisson — Charlier polynomials of two variables as :

C.(xa:y.a)= Z zm e, ), (YD, (_1}“(_1/)“1

o0 mp=0 m,! m,! a a

clearly Cn(x;a:o;a):Cn(x;a) ,

lim C (a Lo 'y 1 j: f (—n:1,1):(;,1j, Ly @1) @y oy
a,a'— o a a7 —:(=n), (n+11);(-m), (M+11)

The Eulerian integrals of above discrete polynomials can be written as follows :

The Celine’s polynomials with replacing «'s, g's,y's,5's by unity and k, =k, =1,c=d =0

lim B % o
h /?,'—)oo-[ | G —a) b —t) At —a) Mo, —t,) " F ot t,) B (X, D), 2 (Y, - 1)) dtot,

&

A f[ MEECEEREN xzsz (3.15)

A, :(=nD;(-m))
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; . j f (t—a) (b, —t) (e, —a,)" b, —t,) % % P& L) F (0 =D)F, (2 ¢, ~D)ddt,
%

a a

A f { X Y}
a2 (3.16)
- b b,
j j (t —a) (b, ~t)A (L, —a,) = (b, —t,) Ft,t,) ¥ Qua(XuNier, BN YN, BN ditydt,

ﬁ
_Af [A J(=n: 11) (11) (1+a+ﬂ+n1)( 1) @),d+a+p'+m]). X Y]

( nl) (N+11), 1+ a 2);(-m1), (M +11), 1+ e ') (3.17)

bl bZ
O A e R R ¢ 1% QulX Nia . N) Q (‘e ) ddt,
_Af Al:G,1),(1,1),(1+a+/3+n,l):(z.1j,(1,1).(1+0!'Jrﬂ'““'l);xz,\(2 ,
| blAbz :(n+12),1+a ) (m+11),(1+a "1 (3.18)
InlnmN'ﬁoof J (tl—al)“fl(bl—tl)ffrl(tz—az)“fl(bz—tz)"HF(tl,tz)XKn(NXl:/l NENYEZ N diet,
A (-n: 11) (11) G 1) (L1 X ¥ ]
( nl) (n+11);(-mD)(m+11) g (3.19)

A,
']' t, —a,)* (o, —t,)A 7 (t, - )arl(bz_tz)ﬂrlF(tl,tz) X KH(NXI;ﬂ ,N)Km(N'Yl;ﬂ',N') dt,dt,

(11)[ ],(1,1). X, v,
2’ 225

?
_Af{
o]

A,

A, (n+11) ;(m+12) (3.20)

:[ (t, —a) (b, —t,)A 2 (t, —a,) (b, —t,)"  F(t,t,) x Mn(_z X, ,ﬁ:—z vl;ﬁ',%j dt,dt,

~A ), fa 2 “)[ 1} 1 ?@'1}(1’1) SORAE (3.21)
a, :(Cnd), (1 +10(AD) ; CmD(m +11), (8 D)

ol ] e a6 F e M=% M- 2337 e

g 2

1 1
A B8, fn,m[Al :(E’lj'(“) ;(5*1}‘1'1) ;xz,Yz] ,

Ay :(n+11),(8.D:(m+11),(8"D) (3.22)
. b, 1 1
v WT [ 620" 0" e -t P ”XC( a:“yl:a'jdtldtz

(1
[A (=n: 11) (11) ( 1) @ ;XZ,YZ},

(- nl) (n+11);(-m2(m+11) (3.23)
o f I (t—a)" (b, - )”fl(tz—az)“fl(bz—tz)”fl':(tl'tz)xc"[“ X“EJC“‘[“ yl:%dtldtz
a,a ) @ “

)

e () o2

A,: (n+11) ;(m+11)
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It is worth to note here that there exists a relationship between Krawtchouk polynomials
and Meixner polynomials as follows :
NP .
MH[X’N’ p_lj_(N)n Kn(x! p,N) 1 (325)
Acknowledgement-The author is thankful to Prof. B. Singh for his useful discussions
during the preparation of this note .
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