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1. Introduction:

Fractional calculus is one of the branches of applied mathematics that is based on any real or
complex order derivatives and integrals. Many advanced applications of fractional calculus are found
in various areas of science and engineering. Several authors (refer [1]-[6]) have used fractional
derivatives and integrals to solve problems like fluid dynamics, thermonuclear fusion, dynamical
systems, control theory, quantum mechanics, image processing and many more. Integral equations
usually occur in physics, mechanics and applied mathematics. Applications of Fredholm integral
equations include the spectrum concentration problem, linear forward modelling, inverse problems,
and signal processing theory. In recent years, several authors have studied integral equations of
Fredholm type taking kernel as special functions and polynomials (refer [7]-[13]).

2. Objectives:

The following Fredholm type integral equations are to be solved in order to accomplish the goal of
this work.
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x /(X)dx=g(y) (0<y<e), )

st [ (2] o (2) o2 [0 00

(vl,Vl),...,(vq,Vq)

x/(x)dx = g(y) (0<y<m) 3)
and
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-5QU y M.N (€, Ep) m.n y Y |(U, U, w), (uy,U,),.., (u,,U )
!X N [”(YJ }HP,Q {T( j (o, Fy )}F { (xj Vi, Vo), s (Vg V) }

s/ (X)dx = g(y) (0<y<co). (4)

The general class of polynomials is familiarized by Srivastava [14] as:

. V'] V
sy [vl= 2 &)

1=0

UIA/| (5)

where V'is non-negative integer, U e Z, and the co-efficients A/.I(V',I >0)are constants (real or
complex) and are arbitrary in nature.

The generalized polynomial is given by Srivastava [15] in the following way:

M N (=N, ), (-N,) » " "
S D] = 20 3 SR B[N N Y 6)
=0 o, =0 1 k *

where N,,...,N, are non-negative integers, (M,,...,M,) € Z, and the co-efficient

B[Nl,ocl Nk,ak]are constants (real or complex). All are arbitrary in nature.

Fox’s H -function is represented in form of series as follows (refer [16]).

u 1
i ] = ZZ( )é’!(\,LG)Z , @

G=0 g=1

HEG| 2

IM[F(VJ. —VjLe)ﬁF(l—uj +U;Lg)

where ¢ (L) = i;G ' (8)
[T ra-v;+v,Le) [ Tu;-U,L)

and Ly = (v, +G)/V,.

Special functions are significant in a wide range of scientific and engineering domains. The familiar
H -function has spanned a greater range than the other special functions. However, in the fields of
heat conduction and astrophysics, it has been revealed that certain issues cannot be solved using
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these special functions. During this period, the perception of incomplete Gamma functions existed,
and academics researched several articles (refer [17]-[21]) connected to incomplete special functions
alongside equivalent higher transcendental special functions.

Incomplete Gamma functions y(s,w) and TI'(s,w) are defined as:

7(S,W) = Tts‘le‘tdt (R(s) > 0;w=0) 9)
and
I'(s,w) = Tts‘le“dt (w>0;R(s) > 0whenw=0) (10)

respectively, satisfy the following decomposition formula
y(s,W)+T'(s,w) =T(s), (R(s) >0), (11)

where I'(s) is the familiar Gamma function.

Srivastava hosted the incomplete H -functions y;';'(z) and T';(2) , are described in Mellin-Barnes

’q
type of contour integrals as shown below:

(uliul’W)’(uj’Uj)2,D:|

m,n 7) = m,n 7
75 (%) y[ V) V)g

- (U, U, w), (u,,U,),...,(u,,U,)
=7 {Z Vo Vo), o (Vg V) } 12
— ZLmJ"- g (s,w)z°ds,
where
y@d—u, —Uls,w)lmll“(vj +VJ.s)ll[1“(1—uj —U;s)
g'(s,w) = - = — 1= (13)
TITa—v,=Vvis) [ T'(u; +U;s)
and
m.n _ mon (ullul’W)’(uj’Uj)Z,p
roq(@)=17, I:Z vV, . V)i }
o (u,U;,w), (u,,U,),...,(u,,U )
=lea [Z (Vi Vi), s (Vg V) } ()
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1 .
=——| G (s,w)z°ds,
27 JL ( )

where
rA—u —-Usw [T, +V;s)[[T@-u;-U;s)
G (s, W) = - = S : (15)
[Ir@a-v,-v;s) [ 'u;+U;s)
j=m+1 j=n+1

Incomplete H -functions y;';'(z) and T';(z)in (12) and (14) exist for all w> 0 according to the

same contour and set of circumstances as mentioned in [22].

Some special cases of incomplete H -function [23] are as follows:

(i) Specializing w=0 in (14), the incomplete H -function "} (z) moderates to the Fox’s H -

function.

o (ul,Ul,O),(uz,Uz),...,(up,Up)_ m (u,Y,),...,(u,,U))
FM{Z WV V)), o (V) }HM{Z A RYA } 10)

The H -function of one variable [24] is defined in the following manner:

LU (U, U
HLI”,L,"[Z]=HBT$[Z vy ))} 40
— L[ o(s)z°ds, (i=v—Lzel \{0}),where
27l YL
1211“(vj —Vjs)ﬁr(l—uj +U;s)
0(s) = = : (18)
TITa-v;+vi) [ T;-U;s)

where m lies between [1,q] and n lies between [0, p] when m,qe(] and n,pel] ,.

Here [J represents positive integers, LI denote the set of complex numbers and LI , ==L u{O}.

(i) Substituting m by 1, nby pand changing qto g+1in functions given in (12) and (14), the

(7)

functions moderates to incomplete Fox-Wright functions (IFWFs) /" and pl/lér) by taking

suitable parameters:

(1-u,U,w),1-u;,U;),
73,24{_2 0. ML

(ul'Ul’W)’(uj!Uj)Z,p
(0,9, @-Vv;,V))y, } (19)
and

(vVi:Viiq
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e |-z (ul’U11W)’(uj1Uj)2,p
P (Vg

(1—-u,U;,w), (1-u;,U),, .
(0,9, @-V,.V)), =¥ |2

}. (20)

(iii)  Further, specializing w=0in (20), pl//ér) (IFWF) moderates to Fox-Wright function (FWF)

l//c:
uyu 10, uJ’UJ p U,U ..... up,Up

()
v,z z
P |: (Vj an )l,q d (Vl’V1)1"" (Vp’vp)
(iv)  Taking U; =V, =1 in (19) and (20), the incomplete Fox-Wright functions become
incomplete generalized hypergeometric functions (IGHFs) v, and T [25]:

) _z (U, 1, W), (u;, 1), , | _ | w) -y, )
ad (v Dy, Poa Viyeen Vg
and
i u,,1,w),(u;,1 | u,, w),u,,..., u
T B I CR A )
L (lel)l,q Vl,...,Vq

(v) Specializing w=0in (23) (IGHF) moderates to the known function generalized

'Pq

hypergeometric (GHF) ,F,

(u;,0),u,,...,u u,...,u
pr{z Vi, Vg p =0 2\ | (24)

Let N be a set of all functions ,, defined on R" =[0,) and satisfies the followings:

i) /eC'(R),
(i) !,ifl[yy /" (y)]=0for all non-negative integers y andr,
(i)  /(y)=0() when y -0,

for correspondence to the space of good functions defined on the whole real line (—oo,0).

4™ order Reimann-Liouville fractional integral is given as follows:

D/} =D,"{ /(¥)} = j (y-o) /(@)do, (Re(u)>0:/eN) (25)

['(u) g

and h" order Weyl fractional integral is described in the following manner:

W)= D D) = [ AE)dE Re()>0: €N (26)

r(h)!
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3. Main Results:

The Fredholm integral equation with kernel, the product of Generalized Polynomials and the
incomplete H -functions.

Lemma 1: Consider

(i) m,n, p,q {0 L0} : non-negative integers thus 1<m<q; 0<n<p.

Al ][50 (]
o+ \T, >0 (j=1,...,m).

(i)  w>0,A>0and 5ell.

(i) R(-0)>0,R

(iv)  |arg(2)|< %;m,

where N:iuﬁivj—iuj— ivj>o,

j=1 j=1 j=n+1 j=m+1

Then,
(u, Uy, w), (u; ’Uj)z,p} }

r r A
W2 x oSN | Xj Y [lj mn z(lj
{ et { (3] (3] e G

[N/M;] [Ne/M1 (—N N —N i ré, réy
=X Z Yoo Z ( l)Mlél 1---a( k)Mk(sk B[Nl!é‘1a1Nk’5k]W1(>1 (XJ ,."’Wsk (lj
5=0 5=0 51! 5k! X

K
2 (UpUl,W),(l—O'—Zré’i,ﬂj,(uj,Uj)sz
X 7312:;1 z(l i=1 27

k .
Vi, Vi)ims [l_ 5216, i} (Vi Vg
i=1

Proof: We use the formulation of Weyl fractional integral provided by (26), to prove the lemma 1.
Equations (6) and (12) are used to precisely describe the incomplete H -function in form of Mellin-
Barnes contour integral and generalized polynomial in series form. In order to get the desired result,
change the order of summation and integrals under the aforementioned circumstances, then solve the
integral using substitution method, and interpret the resultant contour integral by means of
incomplete H -function.

Theorem 1: Consider

(i) m,n, p,q {0 L0} : non-negative integers thus 1<m<q; 0<n<p.

(ii) m[am[uij—_lﬂw (j=1..n) R 0+ﬂ,[\¥]]>0 (j=1...m).

i W204>0444 sen.
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Consequently, the relationship shown below is valid:

® [N1/M1] [N, /Mk] N ré ré
-[X ( l)Mlbi 1---;( k)M 4 B[Nl!é‘l’ Nk’é‘]Wbl(yJ ’.“1Wfk (lj
0 =0 5k:0 4! ! X X

5 (U11U1!W)’(1_J_Zré‘i’ﬂ’]’(ui’UJ)Z’P
;:1 7 (x)dx
(Vj !Vj )l,m'(1_5_z ré‘i’/q’}(vj ’Vj)m+1,q

oG yY Y | el (Y Y ULUL W), (U,,U)), 0 (U, U )
_IX S { (Qj """ WK(QJ }7 HQJ (Vo V) (Vg V) }
X Do-_b {/(X)} dX, (28)
for yeNand y>0.

Proof: If V denote the left-hand side of the equation (28),

V:]EX U[NllMl] [N, /Mk]( N )Mlél (=N, . BN 6t N 6 T (Xjrt% W (ljr&
o ~ 5k:0 é;_l ’ ] 5| 11 Y19 k' Yk 1 X yeeny VY

<rptaa| o L)
Utilizing the result of lemma 1 and equation (26), we have

_w 7/ (X) §-o-1 —5 lvl1 ..... My Xr Xr mn Xi
o~ Frf oo st (2] o2 i o 2) o

We get the following equation by altering the order of integration and applying equation (25).

V= T n_b‘S,\'\‘qf_'.'_'y'N'\fk I:Wl (Xj ey W (Xj :|;/g’q” |:Z (lj :| D @ {/(77)} d. (30)
o n " 7

On changing 7 to x in the equation (30), we attain the required proof of the theorem 1.

2 (ul’Ule)’(l_O-_Zk:r@’ij’(uj’Ui)2,P
= 7 (X)dx.

x |<

k
vV, )1,m,[1—5—z ré‘i,/lj,(vj Vidmiag

i=1

Lemma 2: Consider

(i) m,n, p,q {07 u0} thus 1<mM<q;0<n<p., where 0" is positive integers.

Al 3 ]s0 (j=1
o+ \TJ >0 (j=1,...,m).

Giiy W204>0qn sep.

(i) R(E-0)>0R
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1
(iv) |arg(z)|<§7rz~¢,
n m P 9
where X=>"U,+>V,- > U, - > V,>0.
j=1 j=1 j=n+1 j=m+1
1 " " *(u,,U,,w), (u;,U.
W | x OGN My Wl(lj 1'"1Wk(lj o Z(zj (U, U, w), (U, U5),
e X X ' X (Vi Vig

. [N /M;] [N /M ] (_N ) ( ) ré ) réy
=X O T T . |M < BIN,, &;;... Nk,é]w‘sl(yj ooy W (lj
5=0 8,=0 51- 5 X X

i (ul,Ul,W),(l—U—Zk:r@’iji(uj’Uj)z.p

1"';+r1+;-+1 z (% k7 ' (31)
Vi, Vidims (1_ o Z ro;, ij (Vi V) misg

i=1

Proof: Similar lines of the proof of lemmal and equations (6), (14), (26) are used to reach the result
of Lemma 2.

Theorem 2: For

()  mnpge{l*u0} thus 1<m<q; 0<n<p.

(ii) 9%[0+/1[uu 1}}0 (j=1. ,n),m[am[v—fﬂw (j=1...m).

iy W204>0ang sen.

<

Consequently, the relationship shown below is valid:

® [N1/|v|1] [N, /Mk] N ro, réy
[E I e 2 A o e 6
=T = 5! X

1_

m,n+. y
Fp+lr:-+1 Z(;j k
O (126 300.2 ), 0,V )
i=1

_J'x“SSMI l: (ljr s ooy W (ljr}r’;‘"g{z(ly

X X X
xD7{ /(x)} dx, (32)
when s eXand y>0.

2 (u11U1’W)v[l_O__Zr5iJ“j’(uj’Ui)va
= 7 (x)dx

(U, U, w), (u,,U,),...,(u,,U )
Ve, V)i s (Vs Vy)
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Proof: Lemma 2 is used to achieve this outcome. The proof resembles the proof of Theorem 1.

The Fredholm integral equations with kernel, the product of the general polynomial, one
variable H -function and the incomplete H -functions:

Lemma 3: Consider
(i) m,n, p,qe{0" U0} thus 0<m<gq,0<n< p;U;>0(j=1..,p),

V;>0(j=1..,9);u;(j=1..,p)and v,(j =1,...,,q) are complex parameters.

<|=

(i) R(0) > R(o); ERI:G-I- K¢ +7lg +,1[ JH>0; where (j=1..,m);A>0

J

(i) |arg(z)| < %ﬁx,

where NzZ‘u ‘+ ‘v ‘ ‘uU ‘ ‘v ‘>O,
j=1 =m+1
Then
¢ “|(e,,Ep) *1(u,,U,,w),(u,,U)
W ) x-ogu y HMN (T Xj PP m,n Z(XJ 121 W )2
{ V[”(x” "'Q{ [x (fo.Fo) | 7P| “(x Vv, V)i

(,[V’”]<V)UK « W (-1 ¢ (L) %[zj‘“m@
Z A " 2,2 GV, X

=0 G=0 g=1

A
. y;ﬂ;ﬂlH%j

Proof: We utilize the Weyl fractional integral given by (26) to prove the lemma 3. Express the
general polynomial, the Fox’s H -function in series and the incomplete H -function in contour
integral form with the help of equations (5), (7) and (12). To achieve the desired outcome, swap the
order of summation and integrals under the aforementioned requirements, then evaluate the integral
using substitution method, and resultant contour type integral is represented as incomplete H -
function.

(ul,Ul,W),(l— K& -7l —0,4),(u;,U; )zp} (33)

(Vi V)im (1-KE =7l =6, 1), (V;,V ) niig

Theorem 3: With the usual states (i), (ii) and (iii) mentioned in lemma 3, the following relation

holds:
T o NI (V) K W (1) @ (L) y )
!X ~ Kl A H ;; GV, TLG[?)
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_— y Y (W, U, w),(1-K¢ -7l —o, 1), (u;,U)),,

) 7p+l,q+l|:z(;j (Vj ’Vj )1,m’(l_ Ké/_TLG _5’1)’(Vj’vj)m+l,q:|/()() o
0 4 T A

_ _SaU Yy M N Yy (eP’EP) m.n Yy (ul’Ul’W)'(UZ’UZ)""’(up’Up)

- xS [“ (YJ }HP’Q HYJ (fQ,FQ)} 4 Hi) (V). (Vg V) }

x D7 { /(x)}dx, (34)

Provided that ,/ eX and y>0.

Proof: Lemma 3 and equation (26) along with following the steps outlined in the demonstration of
theorem 1 are used to establish theorem 3.

Lemma 4: Let
(i) m.n, p,gefl U0} thus 0<m<g,0<n<p;U;>0(j=L..,p),

V;>0(j=1..,9);u;(j=1..,p)and v,(j =1...,q) are complex parameters.
V_j

(ii) 9%(5)>SR(0);9{0+ K¢ +7lg +/1[V

J

H >0; where (j=1,...,m);1>0.

(i) [arg(z)| < %m&,

n m p q
where N = Z;‘uju J‘+Z;‘Vivi‘_ Zl\uju j‘— _zl‘vjvj‘ >0,
i= j= j=n+ j=m+
Then
o ¢ “|(ep, Ep) g
W J ydgu y HMN [T Xj Pr=p/ | Fmn Z(lj
{X Sy {U(Xj } P.Q [ (X (fQ’FQ) p.g X
[V/U] (_V) o M (_1)G ¢(LG) y K¢ +7lg
— X ° UK A\/ ,UK T | £
Kzo Ky o 0F ;; G!V, X
g Z(XT (U, Uy, W), (1- K¢ —7Lg —0,2),(u,,U),,
Priart X (Vj ’Vj )1,m ’ (1_ Ké’ _TLG - 5’ 2’) ’ (Vj ’Vj)m+l,q
Proof: The proof is comparable to lemma 3's proof. Equations (5), (7) and (14) can be used to reach
this conclusion.

(ul’Ul’W)’(ulej)Z,p
ViV

(35)

Theorem 4: With the usual conditions (i), (ii) and (iii) of lemma 4, the following relation holds:
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1 o M (_ 1\G 4 K¢ +7lg
( V)-UK A, . 1¥ Gz_:gz_;( 1) ¢(|—G)TLG [lj
}/(x)dx

5 GV, X
y/l
«rpial 22
)| oo 00,0
I Z| =
(o, Fo) | "] “\x

(Ul,Ul,W),(l—KQ'—TLG —O‘,/ﬂt),(uj,Uj)zyp
(Vj’vj)l,m’(l_Kg_TLe _5’/1)1(Vjivj)m+1,q
© g T
_[y-ScU y M,N y
=[xrs; H}j } e [T (}) RABURA
<D™ /(X)) (36)

provided that /e X and y>0.

Proof: This result can be obtained using lemma 4 and the proof resembles from the proof given for
the theorem 3.

Mellin transform method for the outcome of Fredholm integral equation which contains the
product of general polynomial, one variable H -function in series and incomplete H -function
as kernel:

Theorem 5: When /,geX, D*{/(y)}exists /1>O,y>0,|arg(z)|<%7zt~<,t~<>0(t~¢ is same as

mentioned in lemma 3), R(J) >R(o) >0, then the following integral equation

© g T A
—SaU Yy M, N Yy (er. Ep) m.n y
a(y) :_([X Sy l:ﬂ(;j :l Helo |:T [;j (fo, FQ):| Vp.a [Z(;j :|/(X) dx (37)

has solution given by

) c+iy V/UT ¢ w M (_1\C 4
=gyt [y S A SR
_[stKerrle -1
U )g'(‘s‘Kf{‘fLG)} 4(s)ds, )

u, -1 V.
provided that max{R| —— <—%(Mj<min R L.
1<j<n Uj A Vj

Proof: Changing , by D°"{,/}in (37), we have

e MBIV, « U (-D)° (L) %[zj’“”%
g(v)—,c[X KZ:;)—K! A H GZ_;)QZ_; GV, X

(ul,Ul,W),(l— K¢ —7lg —o:)t),(uj,Uj)Zp

(Vj ,Vj )1,m1(1— K{ _TLG _5,/1)’(Vj ’Vj)m+1,q:| DJ_U{/(X)}dX.

y A
. yS’;TLi{Z(;J
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Now, multiply both sides the above equation by y*“then integrate it w.r.t. y from 0 to oo we
reach

#(s)=[y**a(y)dy

vV/U]

G . K¢S +7lg
B a3 R L )

G0 g-1 Glv,
{[ ys+Kg+fLG—1 g]+2t41+1 |:Z (%j

(ul,ul,vv),(l— K¢S —7lg 0, A),(u;,U,),, }dy}dx |
Utilizing the result of Mellin transform of incomplete H -function, the above result moderates to

|
O"—o8

(Vj !Vj )1,m’(1_ Ké/_TLG -0, 2’) J (Vi ’Vj)m+1,q

1 Ul

o M G 4 (s+K{+7lg
¢(S)_ﬂ12( \I/<)IUKA\/ KZZ 1) ¢(LG)TLGZ[ A J

&5 Gy,
(=S=K&=7l \T[(0=9) T 50 oo
9 ( 3 jr(a_s) ;[x D { /(x)} dx

Inverting the above equation by applying theorem of Mellin inversion, we have

S—o C+ly [\//U] V UK « o M _1 G \
Ry e
(ele) (s ke—rl )| TS -s) -
X Z g( g j (o —s) #(s)ds.

Operating both sides of the above equation by D°~?, which gives

A P - e [V/U]( V)UK K SR (_1)G ¢(LG)
=550 [!‘L‘zf{ A 45 22 S —ary = T

_(%] (—s—K¢ -7l N r(5-s) os
e ? [ A ) F(O'—S) #(s)ds
this finally yields
5 1 M V] =V )uk K © M 1 G '
NS -
N Jg(—s—Kg—fLe)}

which is required solution.

https://internationalpubls.com 606



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 31 No. 7s (2024)

Theorem 6: If /,geX, D 7{/(y)} exists /1>O,y>0,|arg(z)|<%7zN,N>O(N is same as
mentioned in lemma 3), R(0) >NR(o) >0, then the following integral equation
xS e < (D B (L) y )
X~ The| =
g(y) = j TP v, ”

e z(ij (u,U;,w),(1-K¢ -7l —0,1),(u;,U)),,
Prkat X (Vj’vj)l,m’(l_ Ké/_TLG _511)!(Vjivj)m+l,q
has a solution given by

2 yoatim |y ]S e S 3 (D° ¢ (L)
=5y ;gpojy{z Ak M GZZ GV,

c—iy

[ s+KS+7lg B
<Tle Z( 2 ]G' -s—KJ —-7lg j} #(s)ds, (40)

}D"“’ {/00}dx  (39)

A

u -1 V.
provided that max{ R| — <—§R(Mj<min R L |+
1<j<n Uj A Vj

Proof: Result of this theorem is obtained on the similar lines of proof presented for theorem.

4. Special cases:

[a] Considering (19) and (20), we get the following results from theorem 1 and 2.

oo [NllMl] [N, /Mk] N ) rs; rs,
jx L s N gy s s e (Xj W (lj
X

=Y 5! X
F(5+ir5i) ) (u11U1’W)v£O_+Zr5i’lj’(uj’UJ)ZYP
x 0 p+1l//é}3. z Y K - /)
F(O'+ZI’5,) (5+Zr5i’lj’(vj’vj)1’q
_s M1 ..... M Y r y r 2] g (u, U, w), (U, Uy),..., (u,,Uy)
= | x77Sg [ [XJ ----- Wk(xj :|p'//q I: [XJ Vi, Vi)sen (v, V)
x fo-fS {/())dx (41)
and
@ [NllMl] [N, /Mk]( N )M ( k) y ro, (y réy
J‘X 19, o M, Sy B[Nl'é‘li Nk,5]W61( j ,.“,Wfk (_j
) = 5k:0 51! 5 1 X
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N (ul,Ul,W),(a+Zk:r5i,/Ij,(uj,Uj)zvp

(5+_Zk:r5iaij1(vjlvj)1,q

_Oo —5QMy,sMy y r y ' (r (U, U, w), (uy,U5), .. (up’Up)
_.([X Sy N |:W1(;J e Vi (;) :|pl//q )|:Z(Xj Vi, V1) (Vg5 V) i|
x D7 { 7 (%)} dx. (42)

[b] Setting w =0 in (42) and utilizing the result of (21), we attain the required result.

® [N1/M1] [Ny /Mk] N —N . ‘ ré réy
.[X ( l)Mlbl ""’( k)Mkbk B[Nl’é‘l;"';Nk’é‘k]Wfl (XJ "“’W‘fk (lj
0 3,=0 5k:0 51! 5k! X X

F(§+iré‘i)

X p+1l//qr) Z( ) 7 (x)dx
[(o+>rs) X

k
F(5+Zr5i) v Y [‘7+Zr5i’ﬂ“j’(uj’ui)l.p
= i=1
x k1 p+ll//q+l Z(_

] 7/ (x)dx
F(0'+ZI’5I) X (5+Zré‘i,/1j,(vj;vj)1,q

o r r A
- LMy y y y
:'([X éfsm ’’’’’ N“’k' [Wl[;j ..... W, [;) } pl//q|:2(;j

v, Vy),eees (vq ,Vq)
(43)

(U U)o (%Uﬂ <D7 /()¢

[c] Put U, =V, =1in (41) and (42), we accomplish the following result from (22) and (23).

® [N1/M1] [N, /Mk] N ré ré
-[X ( l)Mlbi 1---;( k)M 4 B[Nl!é‘l’ Nk’é‘]Wbl(yJ ’.“1Wfk (lj
0 =0 5k:0 4! ! X X

r(5+zr5i) L1, W),£a+2r5i,ﬂj,(u2,1),...,(up,1)
|2 /() dx
X k
r(a+Zr5i) (5+Zr5i,l},(vl,l),...,(vq,l)

= ]-O X*5S'\'\£1Nl\l/<lk |:W1 [%jr ..... W, [%jr:l 74 |:\(/U1','\'N3/, Uzsees upf z (%j j| D7 {/(X)} dx (44)

o [NllMl] [N, /Mk] N ro, réy
SR = R = S 51 X
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o1

(5+Zr. j (V)

I S y r y " (U, W), Uy, ..., u; y s 45
__([x ST {Wl[xj ,...,Wk(xj}pl“q[vl ..... v ;Z[xj }D {7/ ()} dx. (45)

q

r@+>'rs) ) (ul,l,w),[a+2r5i,/1j,(uz,l),...,(up,l)
= AW | Z (Xj 7 (x)dx

1"(0+Zk:r5i)

[d] Setting w =0 in (45) and utilizing the result of (24), we obtain the following result.

® [N;/M,] [N /MT (— ro, réy
_[x‘“ ea D ( Nl)m’_"'( N, B[N,,5;;... Nk,5]w‘51(yj ey WK (ij
= R 5! X X

i=1

F(5+Zk:r§i) ( SN j (U, 2),..., (u,.1)
x e p+1lr//q+1 Z(lj K
F(o-+Zr§i) X ( +>°r8, j o (Vg 1)

i=1

I R S A yY U Uyt (YY) | gos 46
_.([x S l:Wl(Xj ,...,Wk(xj }qul:Vli---!Vq? Z[x) }D {7 (0} dx. (46)

Similarly, we can find special cases for theorem 3 and 4.

7 (X)dx

5. Conclusion:

Using the fractional integral operators solved the integral equations of the Fredholm type, whose
kernel involves the product of incomplete H -functions, H -function of Fox, general polynomial, and
generalized polynomials. Furthermore, using the Mellin transform technique, the Fredholm integral
equation including the combination of H -function given by Fox, incomplete H -functions and
generalized polynomial in the kernel is also resolved. Our findings can be reduced to a huge numeral
of integral equations with different special functions, which is mentioned as a particular case, by

appropriately giving the value of the various parameters to the incomplete H -functions.
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