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I. INTRODUCTION

Introduction

In past few decades, many researchers are attracted to diverse
techniques of special functions and their uses in many other areas of
mathematics. These functions as a part of the theory of
Hypergeometric functions are important special functions and they
are closely related to physics and engineering applications. The
great applications in a wide variety of fields Srivastava et al. (2014)
have played a pivotal role in the advancements of further research in
special functions. The well known Mittag-Leffler function E,(z)
Mittag-Leffler, G.M  (1903) (which is the generalization of
exponential function), occurs as the solution of fractional order
differential and integral equation is defined by

E,(z) =% 2

=0 I(gn + 1)
where z € C and I'(s) is the Gamma function; « > 0.

(1.1)
A generalization of E,(z) was introduced by Wiman (1905) as
follows:

0 z"
n=0 (an +5)

Eup(2) =X (1.2)
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where o, f € C;I'(ax) > 0,T'(B) > 0, which is also known as
Mittag-Leffler function or Wiman’s function.

Afterwards, Prabhakar (1971) introduced the function EZ' s (2) in
the form (see also Killbas et al. [4]):

_ Wnz"
(Z) n 0 T'(an +p) n!

where a, B,y € C;T'(a) > 0,T(B)> 0, T'(y) > 0.
In, Shukla and Prajapati (2007) introduced and investigated the
function E’ y'q

(1.3)

(V)qnz

YAy —
Eep(@) = Znoo tsirm (1.4
Where a, B,y € C;I'(@) > 0,T(B)> 0,T(y)> 0,q €
(0,DUN and (¥)gn = m;(;‘;n) , denotes the generalized

Pochhammer symbol.
A new generalized Mittag-Leffler function was defined by Salim
(2009) as:

v.6 _ (V)nz
Eqp(2) = Zi-0 T(@n +8) ®)n

(1.5)

Where a,B,y,6 € CGT(a) > 0,T(B) > 0,T(y) >
0,T() > 0.
Further, Salim and Faraj (2010) introduced the following
extension of Mittag-Lefﬂer function:
nZ
EZ;Z(Z) =00 m,(ﬁqm (1.6)
Where a,f,7,6 € C,min{R(a) > 0,R(L) > 0,R(y) >

0,R(6) > 0} > 0;p,qg >0 andg < R(a) + p.
Very recently, Khan and Ahmed (2013) introduced a further
generalization of the Mittag- Leffler function defined as:

(Tl)pn(y)qnz
— Wpntqn? 1.7
Zn-0 ran +8) Wgn(8)pn a7

Where a,B,v,6,u,v,p,0 € C, R(a) > 0,R(B)> 0,R{y) >
0,R(6) > 0,R(w) > 0,R() > 0,R(p) > 0,R(c) >
0; pg > 0andq < R(a) + p.

n.p.y.4 —
Ea,ﬁ’,v,o,&p (Z)
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Equation (1.7) can be written as
ETPYA () = T(WMIL(S) oo C(n+pm)I(y+qn) z™
a,pv,06p rmry) m=0 I'(an +B)T(v+on)I'(6+pn)

Equation (1.7) is a generalization of equation (1.1)-(1.6).

e On setting u = v,p = o, (1.7) reduces to the
Mittag-Leffler function defined by (1.6).

e Onsettingpu =v,p =0,andp =q =1, (1.7)
reduces to the Mittag-Leffler function defined by
(1.5).

e On setting u =v,p =o0,and § =p =1, (1.7)
reduces to the Mittag-Leffler function defined by
(1.4), which further for ¢ = 1, gives the known
generalization of Mittag-Leffler function given by
(1.3).

e On setting u =v,p=90,and § =p =q =1,
(1.7) reduces to (1.2), which further for g = 1,
reduces to the Mittag-Leffler function defined by
(1.1).

The generalization of the generalized hypergeometric series qu is
due to Fox (1928) and Wright (1935, 1940a, 1940b) who studied the
asymptotic expansion of the generalized (Wright) hypergeometric
function defined by (see [12, p.21]; see also (1997)):

» [(@ A1), (az, Ag), ... (ay,4,) e TBLT(@rak) g
U] (B BYBa By) v (B By) * ) T O T TBBs1)
(1.8)
where the coefficients Ay, 4,, ... ... A, and By, By, ... ... ,Bg are
positive real numbers such that
(i) 1+3L,B —3_,4; > 0and 0 < |z| <o0; z #
0.(1.9)

(i) 1 +3L,B -3, 4= 0and0 < |z] <
-A -App-B -B
A WARTPB T L B, 1 (1.10)
A special case of (1.8) is
. (a, 1), (az, 1), ... ... (ap,l) S -
N BB o (B 1)

H?=1F(“j) p A1, Ay wenvnn O_’p Z]
H;?:lr(ﬁj) q ,81, ﬁz, ...... ‘Bp’
where F; is the generalized hypergeometric series.

(1.11)

It should be noted that
n.py.q9 g (ﬂ)pn(]/)qnzn
Eapviosp(Z) = Tno T(an +8) M) gn(&)pn

_ TMIT() v T +pn)T (y+qn)T (1+n) z™

T rmrey) =0 ran +Hr@+en)r@+pn) n!

EMPYA (Z) — TWI(S) g3 (TL p)' (]’; q)' (1'1) Z
@pv.o8p rarey) (B, ), (v,0),(8,p)’

n.pY.q —
Ea,ﬁ’,v,o,&p (Z) -

rOI@) 1113 [_Z 1-np),0-y,9,(01) ]
raprey 4L (0,1), (1= B,a),(1-v,0),(1-6,p)
Whenp =q=a = o =p =1 then we have
n,1y,1 _TWrE) 3 |MY, 1
El,ﬁ,v,1,6,1(z) - Tr(y) F3 [ﬁ: V,5 ' Z
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Definition 2.1. The Gamma function (Rainville (1960)) can be
defined as:

r() = [ et dt, R@A>0) 2.1
Definition 2.2. The Beta function is defined (Olver et al. (2010))
as:
_ D (-1 g = @
Bu,v) = [t (1-10) dt = =

B(w,v), (w,veR) (2.2)

Definition 2.3.  The Jacobi polynomial B;"” (x) (Rainville
(1960), p. 254) is defined as:

P™Y (x) = (T::)n F2 [—n, 1 -Iir+-l; v+ n 1%] 2.3)

where F7 is the classical hypergeometric functions defined as:
-, 1+71+v+n (-n) (1 +T+ v + 1) (:l—_x)l

14+ A+7); I 2

When 7= v = 0, then the polynomial (8) becomes the

Legendre polynomial(Rainville (1960), p.157) and also, we have
PrY (1) =it 2.4)

3. INTEGRALS INVOLVING GENERALIZED MITTAGE-
LEFFLER FUNCTIONS WITH ALGEBRAIC FUNCTION

2 1-x _ ©
Fi 5=t

In this section, we evaluate the following integral formulas
involving generalized Mittag Leffler function defined in (1.7) with
some algebraic functions:

Theorem 3.1 For «,B,v,0,8,¢,w,n,p,v,0,q €C with
0< RW),0< R(),0< R(E—w),0< R(N),0< R(y) also
p,q >0 and g < R(a) + p then,

1 _ —w— PV
Jy a8 (1 = x)fet EZ.z,K,Z,S,p(Zx) dx =

(TI! P); (Y! CI)' (1 - S;' 1)' (1'1)

FMrErE-o) p4 z| (3.1.1)

rary (B, @), (v,0),(6,p), (1 — w, 1)

Or

1 &1 _ N\é—w—1 phpY.4a _ TWMrereE-o)
Jo x 5@ =)ot Egpri o (2x) dx = oy

Bt [_Z 1-np,0-y,9,(1-1-¢1),(0,1) 2
' 01,1 -Ba),1-v,0),1-6,p)(-w1)
In particular, ifp =q=a =0 =p =1in (3.1.1) then RHS of
(3.1.1) must be equal to
fol x~5(1 —x)éo 1 Ef";"‘],/"isll(zx) dx =
TOI@rE=o) oy [MY,1-4,1
rore) 4 B, 6,1 — o Z]
Proof : Let Left side of (3.1.1) is denoted by I; then we have,

o —w-1 ppYa
L o= [yxf(1—x)iet Eypra 5p(2x) dx
0 M pn(gnz" 1 n—&71 _ N\é-w-1

Jo ¥ (1 =x) dx

=0 I(an +8) V)on@pn

_ TMI(6) ¢ C(n+pn)T(y+qn) z™ fl xn—§+1—1(1_
T rmre) =0 ran +p)rv+on)r(s+pn) Jo

x)§9-1 dx

_ TOI() ¢oo C(n+pn)(y+qn) F(1+n) z™

- rmry) m=0 I'(an +B)T(v+on)I'(§+pn ) n! B(n - E + 1' E - w)
_ TMIIrE-o) o T(m+pn)L(y+qn)I'(1-&+n) T(1+n) z"
- r(mry) n=0 (gn +)(V+on)[(§+pn ) (1-w+n) n!
_ F(V)F((S)r(i - 0*)) ‘{‘4 (n; P). (V: Q), (1 - f! 1)! (1'1) z
' NONE) * 1B, @), (v,0),(8,p), (1 — w, 1)
I = TWIr)rE-o)
! rarQy)
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H1,4- [—Z (1 - p)' (1 =Y q)' (1 -1- E' 1)' (0'1) 7
L7 0DA-4a),(1-v0),0-6p)(-w1)
When p = q = a = 0 = p = 1 then we have

fol x78(1 = x)éot E;”';"z"ll’&l(zx) dx =
OG- oy [1Y,1 =481

r(I() v, s 1-w Z]

Theorem 3.2 For «,B,v,0,8,¢,w,n,p,v7,0,q € C with
0< RW),0< R(),0< R(E—w),0< R(N),0< R(y) also
p,q >0 and g < R(a) + p then

1 _ _ Wl
fo x571(1 = x)@t EZ,E,:,Z',{S,])(Z'X) dx =

TrWrérE-o) 4 (T]’ p)’ (]’, q)l (fl 1)! (1I1) ]
T () Fa [(,8, a),(v,0),(6,p), (¢ + w, 1)’Z (3.2.1)
1 s - PV _ TIrErE-o)
Sy XA =)t Egpra s (2x) dx = o
H1_4 I:-Z (1 —U.P). (1 _V: Q);(l - f! 1)!(0'1)
45 "(0,1),1=-6,a),(1—-v,0),1-6,p),(1-¢+w,1)
When p = q = a = 0 = p = 1 then we have
fol x571(1 = x)@t E;’;":"ll’&l(zx) dx =

TV (E-w) 4[ n,v,¢ 1 Z]
T@re) *Bv, s E+

Proof : Let Left side of (3.2.1) is denoted by I, then we have,

1 — — PV,

I, = ] x571(1 — x)@1 Eg'z':'g'dlp(zx) dx
0 (n)pn(]/)ann jlxn+f—1(1 _ x)m—l dx

=0
" Tan + B) (Won(8)pn Jo
FWIN&) <o T(+pn)L(y+qn) z" [
rarey) “™=0 r(an +prev+on)r@+pn)
TV «oo I'(n+pn)L(y+qn) F(1+n) z"
TmIry) n=0 T'(an +B)T(v+on)I'(6+pn ) n! B(Tl + E ’ (1))
M) <o T +pm)I(y+qn) TA+MT(n+§) z™

01 xn+$—1(1 _ x)a)—l dx

r(mry) =0 (gn +)rW+on)[(G+pn ) (n+E+w) n!
[ = TOIOrEo g [ mp) 0.9, ¢ 1D, (1,1) Z
2 rmr(y) * (ﬁl a)l (V’ G)l (6I p)’ (E + w, 1)’
I = T(WMI(E)IE-ow)
2 LI (y)
H1,4 [—Z (1 -n p)' (1 =Y Q), (1 - f; 1)' (0,1)
45 "(0,1),1-B,a0),(1—-v,0),(1-6,p),(1—-¢+w,1)

In particular, if p=q=a =0 =p =11in (3.2.1) then RHS of

(3.2.1) must be equal to
fol x571(1 = x)@t Ef;":im(zx) dx =

rOEOrE-o) oy [ 17,61 Z]

rary) *1Bv,6,§ +

Theorem 3.3 For «,B,v,0,8,&,w,n,p,v7,0,q € C with
0< RW),0< R(),0< Rw),0< R(M,0< RYy) also
p,q >0 and g < R(a) + p then

®© -1 pnpPY.4q z —
fl x f(x - 1)w Ea,ﬁ,v,o‘.&p (;) dx =

IO @) ga [0), ¥, @), € — w,1),(1,1) , 331
rmrwy) 4 (ﬁ: O.’), (V, G): (6I p): (E; 1) ’ o
o - DY z TG (@)
[ =0t Bypna s, (2) de= SR

H1,4 [—Z (1 -1 p)' (1 =Y Q), (1 - E -, 1)' (0,1) 7
17 OD0A-pa,1-v,0),0-6p)(1-§1)
In particular, if p =q=a =0 =p =1in (3.3.1) then RHS of
(3.1.1) must be equal to
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S — et EMt (Z) dx =

1,8v,1,81 \
@ @) g [17,§ —w,1 Z]
rapren 1 B,v,8,¢&

Proof : Let Left side of (3.3.1) is denoted by /5 then we have,
L= [xfeo- Dot BT (%) dx
. (M pn (V) gnz"
" T(an +B) Von(8)pn
Put(x —1) = tthendx =dt, ifx = 1then t = 0and if x = ©
then t = o which implies

J. x 8 (x — 1)@ dx
1

0 (ﬂ)pn(]/)qnzn o —-n— -

=0 Tlan +8) Mon@lpm Jya+o™ fro-1 gt
w© (ﬂ)pn(]/)qnzn w 971
"=0 T'(an +8) Men(8)pn fo (a+p)n+é
© MpnMgnz" T (o) -w+n)

=0 T(@n+f) Mon@pn T E+n)

_ IMIEI (@) ¢oo  TO+pn)I(y+qm)I E-w+m)I(1+n) z™

dt

rmry) n=0 T'(an +p)T(v+on)I'(§+pn ) (E+n) n!
L= Trer@ g [0, 1,0, -, 1,11
3 TaI(y) 1 B a),(Wo),6,p)E1)
_ TMrer (w)

37 rapron

1,4 (1 - P); (1 =Y CI)' (1 - S; - w, 1)' (0'1)
H -z z

45 "(0,1),1-8a),1-v,0),(1-6,p),(1A-¢&1)

When p = q = a = 0 = p = 1 then we have

[Pat =0 BT, (2) dx=
@ (@) 4 17— w,1 ]

rpryy YL Bv,8,&

Theorem 3.4 For «,B,v,0,8,¢,w,n,p,v,0,q €C with
0< R¥),0< R(G),0< R(n),0< R(y) also p,g >0 and
q < R(a) + p then

© =E(y — 1)1 g1PYA z ) -
xS e =D BT s (x(x—l) dx

rwre) \PS [(77' P); (y' CI)' ((U - 1! _1)! (f - w+ 1! 2)! (1'1) z
rare) B,a),(v,0),(8,p), (0 + ¢, 1) '
(4.1

o _ - n.p.¥.4 z =
fl X f(x - 1)a) ! Ea,ﬁ,v,o,&p (x(x—l)) dx =

(1 -n p)' (1 -V Q), (—(1), _1)’ (f - W, 2)’ (0,1)

raprey) >
Proof : Let Left side of (3.4.1) is denoted by I, then we have,

Y -1 gnev4a z
14- - fl X f(x_ 1)a) Ea,ﬁ,v,o,&p (x(x—l)) dx
M pn (V) gnz™ ”
n=0 1pn ¥ an f x 8 (x — 1)t dx
I'(an +B) (Ven(8)pn )4
Put (x—1)=t then dx=dt, if x=1 then t=0 and if
X = o thent = oo which implies
0 M) pn () gnz™ o -n-&;-n+w-1
.y — 1+t t dt
=0 T(an +8) Mon(®)pn lya+o
w© (ﬂ)pn(]/)qnzn fw to-1-n
=0 Fan +8) Mon(®pn 70 (A+)7+E
0 (ﬂ)pn(]/)qnzn TNw-1-nI'(¢ - w+1+2n)
=0 T(an +8) Mon(®pn T(w +§ +n)

TWL® 1115 [_

dt

T'n+pn) I (y+qu)T(w-1-nT'(E- w+1+2n)'(n+1) z_"
T'lan +B)T(v+on)I' (+pn )T (w + & +n) n!

82
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Theorem 3.6 : For «,8,v,0,6,¢,w,n,p,v,p,q €C with
0< RW),0< R(G),0< R(E+1),0< R(N),0< R(y) also

p,q >0 and g < R(a) + p then
EMOYT (z(1+x)7) dx =

I =
rWres) 5 (n; P). (V: Q); (0) - 1! _1): (f - w+ 1! 2)! (1!1) z
4 y
rre) B,a),(v,0),(6,p), (w + & 1) f_ll(l —0)f(x + 1)® T
2T ONERD s [ m.p), ¥, @), (w+1,7),(1,1) zfz]
RONG 1B, ), (v,0),(6,p), § +w +2,7)
(3.6.1)

_ Twmre)
47 rapro)
(1 -n p)! (1 =Y CI)' (—(IJ, _1)' (f - W, 2); (0;1)
f_ll(1 —x)f (e + 1)@ P (2(1+x)7) dx =

15 |_
H's [ Z0,1),1 - B,a), 1 -v,0),(1-6,p),(1—w + &1)
By using the formula (Rainville (1960), p. 31)
28+ OHIr () I(S)M(E+1) %
rmry)
1-np),10 -7, (0,1),(00,1)

Has [‘ZTZ' 01),A =B, a),(1-v,0),(1—8,p), ¢ +w +1,7)

L= 0 A+ 0t dx = 257 1B(E,w);
In particular, if p = tauq = a = o = p = 1in (3.6.1) then RHS

of (3.6.1) must be equal to
1
SO =0+ D@ Bl s,(2(1+20) dx =
25O )N()N(E+1) | MY +1,1 5 ]
“ B, 8, +w+2

Theorem 3.5 :
0< RW),0< R(),0< R(w+1),0< R(N),0< R(Yy)
rmr)
Proof : Let Left side of (3.6.1) is denoted by I, then we have,

ETPY (z(1 4+ x)7) dx

We get following results
For «,B,v,0,8,&,w,n,p,v7,0,q € C with

alsop,q > 0 and g < R(a) + p then

1
A=+ 1) Egpvasp@(l—x)7) dx =
2O r@rw+) o4 [ @), @), (€ +1,7),(1,1) . ] o £ N
Tr) (8, a), (v,0),(8,p), 6+ +2,7) 2 ? Iy = [,(1=x)(x+ D Eggyes,
35.1 — g (ﬂ)pn(]/)qnzn 1 _ £ w+tn
( ) o Fan +8) Mon@on f_l(l )1+ x) dx
ETYT (z(1—x)F) dx = —

o M pn(gnz™ 1 NE+1-1 w++Tn+1-1

2n=0 Tlan +B) WMen(8pn f_l(l x) (1 + x) dx

1 w
f_l(l - x)f(x + 1) a,pv,0,6,p

25O (V)1 (S)M(w+1) %
f+‘m+1+m+1—13(€ +1,w+mm+1 )

rmr)
0 (ﬂ)pn(]/)qnzn

= Yr_
=0 I'(an +8) Won @ pn

(1 - p)' (1 -V Q), (ff T)' (0,1)

pld [—ZTZ
5 ' (0!1)' (1 - :8! (Z), (1 -V U)! (1 -9, p)' (f tow+ 1,T)
In particular, if p =g =t =a =0 =p = 1in (3.5.1) then RHS

28T OHIP QTSI +1) oo r(+pn)L(y+qn)I'(w+1+71 I (1+n) z2Tn
m=0 T'(an +B) T(w+on)I'(+pn)'(§+w+2+Tn)

rmrwy)

n!

of (3.5.1) must be equal to
[La=-0f @+ Bt
nv,é+1,1 22]
Ig =
m.p), &, ), (0 +1,7),(1,1)

25+ OIS (w+1) P
Tmray) 1B v, 6,8+ w+ 2
Proof : Let Left side of (3.5.1) is denoted by I5 then we have,
1 PYAa 2O INOTEFD) (e
Iy = [, =x) (e + D Eggies, (z(1—x)7) dx I B a),(v,0),6,p),E +o+2,7)

g

Zn 1
- S T G OO
- o BBt g EOOED
@pnWgnz" GrmtlrotipE i+ 1,0 + Hys [_ZTZ' 0,1),(1 —(1ﬁ’_ar))’€1)’£1v_al)/' ‘(Ii'fag 25 (&2 w+1,1)
Whenp=q’="r=a'=a’=p='1t1;enwe1'1ave'> ’

= 2020 Tan +6) Mon®pn
1
A=)+ 1) EZ;Z.';.d.l(Z(l +x)) dx =

Yo+ 1,1
Yy w 22]

1)
28+ OHIP MM Ww+1) oo T(+pn)I(y+qn)T(+1+t IT(1+n) zM2™m o
. _1"(71)1"(}’) Zn=0 I'(an +B) T(v+on)(+pn)[ (§+w+2+Tn) n! 2z +1;((711/))11:((;§))1"(€+1) Fi Bv,5,6+w+2
5 = .
Theorem 3.7 : For «,B,v,0,8,&,w,n,0,7,p,q €C with
2@ ye [ 0,0, 0,4), ¢ + 1,0, (1,1) 2fz] 0< RE),0< R(),0< znﬁ 0< S;&z( ' [i e >0 and
Tara) (B, @), (v, 0), (6,p), (€ + @ + 2,7)’ v), (%), (. v) also p.q an
I = q < R(a) + p then
5=
28I (w+1) [La =08 G+ 1@ BT (2(1-0)"1+x)7) dx =
rmre) 28+0tirayr) o5 [(1,0), (v, ), (§ + 1, h), (w + 1,7),(1,1)
) ) ) ) ) ) ) ) ) (h+":)
Ht -2z, A =n.p).1-7y.0 ¢0,01) ey i | B0, ,0),6,p),C +w+2,0) 7 d
* 0D,0A-p0a),(1-v,0),1-6p)E+w+171) (3.7.1)
Whenp =q=17=a =0 =p = 1then we have
I (20— ) = =08 D B8 (1 = 041+ 99 de =
z X - 2§’+w+11—(v)r(5) Hl,S [—2(h+T)Z (1 -n p)' (1 =Y Q): (E! h)’ ((1), T)’ (0,1
ramry) 45 "(0,1),1-B,a),1—-v,0),(1-6,p), ¢ +w

[La-0f @+ D2 Bl
83

25O ()M (w+1) - ny.§+1,1 Zz]
T Qy) Y 1Bv, 8¢ +w+2
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In particular, ifp=gq=t=h=a=0=p=1in (3.7.1) then
RHS of (3.7.1) must be equal to

1 n,1y,1 —
f_l(l - x)5(x +1)® E1,ﬁ,v,1,5,1(z(1 —x%)) dx =
26+orirore) s 1y, ¢+ Lo+ 1,1

rry) t1BvséE+tw+2’

Proof : Let Left side of (3.7.1) is denoted by I, then we have,
L = [LA-08C+ D EFFY . (2(1—x)"(1+2)7) dx

a,Bv,0,6,p
f_ll(l — )5 (1 + x)@* ™ dx

.

0 (ﬂ)pn(Y)ann
=0 T(an +8) Won(8)pn

» M pn ) gnz"
=0 T(an +B) Won(8)pn
x)w++rn+1— dx

- 3 (ﬂ)pn(Y)qnzn
m=0 T(an +B) Vgn(8pn
l,w+mm+1)

f_ll(l _ x)$+hn +1—1(1 +

2§+hn+rn+1+w+1— B(E + hn +

28TOHIP()T(8) oo
T(mre) n=0

T(+pn)L (y+qn)T(E+1+hn)[(w+1+T )T (1+n) zM2(+Dn

I'(an +B) T(v+on)['(§+pn)['(§+w+2+1n) n!
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_ TMI() ¢ T(n+pn)I(y+qn) z"
T rapra) =0 rian +f)rv+on)r(S+pn)
XY pTERL () gy

[ -0t +

rmrey)
5 T(M+pn)L(y+qn)T(1+t+n) T(1+u+(+1)n)(1+n) 20+ zn
=0 " I(qn +B)r(v+on)[(§+pn I +t+u+{+2)n) n!
Ig =
atu+l rMre)
rmre)

s [P @), A +7,1), (144 +1),(1,1) 2(”1)2]
I B0 6 Crr+ul+2)
18 =
a+p+1 TWTE)
rmry)

s [—2(”1)2' A-n0),0-70 @D, A+ D) 1D
> "01),(1-Ba),0-v,0),1-6p),(1+7+u(+2))
Theorem 3.9 For «,B,v,0,8,¢,w,n,p,v,0,q €C with

0< RW),0< R(G),0< R(,0< R(y) also p,gq >0 and

I = q < R(a) + p then
1
2ot g [000) (@), (€ + 1,0, (0 +1,7),(L1) 20047 L@ =t @+ 0m B ) Bl s, (2 (1 -
T@Ire) o Ba), (0,6, +tw+21) Y dx =
17 = a+p+1 rWres)
25“"”1"(1/)1'(8) Hl's [_2(h+T)Z (1 -n p)' (1 =Y Q), (f’ h)l (a)l T)I%Oll) rmnw
RONG) *3

Whenp =q=h=1t=a=0 =p =1 then we have

f_ll(l -5+ 1) Ef”;"","'iall(z(l —x%)) dx =
2+otirare) s MY, §+1Lw+1,1 42]

Tr(y) *1BvsE+tw+2’

Integrals involving generalized Mittag-Leffler functions with
Jacobi polynomials

In this section, we derive the following integral formulas
involving generalized Mittag-Leffler functions multiplied with
Jacobi Polynomials:
Theorem 3.8 : For «,B,v,0,6,¢, w,n,p,7,0,q €C with 0<
ROV, 0< R(G),0< R(n),0< R(y) also p,g>0
q < R(a) + p then
[1an@ =T+ 20)# B () EREYA

a+p+1 LG

Tmrw)
s [0, @), A+, (1 +u (0 +1)),(1,1) 2(”1)2]
G062 Tt l+)

and

(z@A+20Y dx =

(3.8.1)
1
f (1= x)T (A +x)* B () EFEYe o (z (1+x)Y) dx
-1
_ gt L)
rmr)

x Hy [—2(”1)2;

Proof : Let Left side of (3.8.1) is denoted by I3 then we have,
lo= [',x"(1—x)"(L+ )" B () EFETE S (2 (1+
b dx
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’ (0'1)! (1 - .8' a)' (1 -V U)! (1 - 5' P); (f CPS(UI:QHM%D Y, CI)' (1 + i, 1)' (1 + T, (l + 1))! (1'1)

(1 -n P): (1 =Y Q); (T! 1)! (,Ll, (l + 1))' (1'1)
01),1-a),1-v,0),0-6p),(1+7+un+2))

, 2(l+1)z]

(3.9.1)
Jlan (1 =T+ x)# BT () BN (2 (1 -

l — oat+u+l LMI()
%)) dx =2 T

(1 -1 P): (1 =Y Q); (,Ll, 1)! (T' (l + 1))' (1!1)
01),1-4a),1A-v,0),0-6p),(1+7+pl+2))
Proof : Let Left side of (3.9.1) is denoted by Iy then we have,

B0, (v,0),6,p),(2+7+p1+2)

Hys [—2(’“)2:

Iy= [1,x"(1 =)7L+ x)# B () EXATE (2 (1 -
) dx
_ TOITG) woo

TC(n+pn)I (y+qn) z"
rmry) n=0 I'(an +B)T(v+on)(6+pn)
)4 PFE (x) dx

— 2“+P—+1 r(w)r(s)

[l am(@ =T+

rmrwy)
5 T(M+pn)L(y+qn)I (1+u+n) T(1+t+(+1)n)C(1+n) 2+ ;n
=0 " (an +B)rw+on)[(§+pn )L @+t+ut+ +2)n) n!

— ga+u+l rwr)
ly=2 r@mrey)

¥ @), @), A+ uD,(1+17,(+1)), (1,1)' 2(”1)2]
B,a),(v,0),(6,p),(2+T+up+2))

— oa+u+l rre)
ly=2 r(ry)

Hl's [—2(l+1)Z' (1 -n p)r (1 -V CI)' (‘Ll, 1)! (T' (l + 1))' (1'1)
55 00,0 -Ba),A-v,0),1-8p),(1+T+ur(+2)
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