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ABSTRACT:

Introduction/purpose: Certain integrals involving the generalized MittagLeffler function with different types of polynomials are
established.

Methods: The properties of the generalized Mittag-LefHler function are used in conjunction with different kinds of polynomials
such as Jacobi, Legendre, and Hermite in order to evaluate their integrals.

Results: Some integral formulae involving the Legendre function, the Bessel Maitland function and the generalized
hypergeometric functions are derived.

Conclusions: The results obtained here are general in nature and could be useful to establish further integral formulae involving

other kinds of polynomials.
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Hermite polynomials..
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Pe 3m0oM e:

BseacHue/ueab: B AQaHHOII CTaTbe YCTAaHOBACHBI OIPEACACHHBIC HHTETPAABI, BKAKOUaomue 0606mennyo ¢pynkumo Murrara-
Aeddaepa ¢ pasAMIHBIMU THITAMH MHOTOYACHOB.

Metopsi: Cpoiictsa o606mentoi pynkuun MutrarAedacpa UCIIOAB3YIOTCS B COYCTAHUU C PA3AUYHBIMH BUAAMU MHOTOYACHOB,
TakuMu Kak SJxobu, AexxaHap 1 DPMUT AASL OLICHKU HX HHTCTPAAOB.

Pesyabrarsr: IToAyueHb HEKOTOpbIE HHTErPaAbHBIC GOPMYABL, BKAIouaomue GpyHkimo Aexanapa, yHkuuio becceas Meritaanaa
1 06061 CHHBIC TUIIEPIeOMETPUICCKUE GYHKLIHUM.

BsiBoabt: [ToAyueHHBIE pe3yABTATE HOCST OOLIMI XapaKTep U MOTYT OBITh TOAC3HBI AASL yCTAHOBACHHS AAABHEHIINX HHTETPAABHBIX
$opMYA, BKAIOYAIOIIUX APYTHE BUABI MHOTOYACHOB.

KnwoueBe€e CJ0B a: QyHkius MHTTar—Ae(l)(])Aepa, 00061eHHas rUIepreoMeTpudeckass yHKUusA, GyHKIH
Becceasi—MetitaeHA, MHOTOUACHEI SIKO6OM, MHOrOYACHBI DPMUTA.

ABSTRACT:

YBoa/tms: AepuHHCAHM CY HEKUM HMHTETPAAH KOjU yKnydyjy reHepasusosaHy Murtar-AedaepoBy yHKuHjy ca pasAHYUTHM
BpCTaMa [IOAMHOMA.

Metope: Cpojcrpa renepasusobane Murtar-Aedaepose $pyHKIHje KOPUCTE C€ HA PASAMYUTHM BPCTAMa MOAMHOMA, KAO LITO Cy
Jaxobujesu, Aexxanaposu, EpMuToBH, Kako 611 OAPCAHAN BUXOBE HHTETPAAC.

Pesyararu: MsBeaene cy mexe unterpasne ¢popmyse Koje ykmyuyjy Aexanaposy ¢ynxuujy, becea-MejraanpoBy ¢yukuumjy u
reHepaAH30BaHE XHIIEPreOMeTpUjcKe GpyHKIIHje.

3akaydak: AOOHjeHH PE3YATATH Cy OIIIITE IPUPOAE M MOTAK O OUTH KOPHCHH 32 yTBplHBatbe APYTUX MHTEIPaAHUX GOPMYAA KOje
mey‘Iy}y APyFC BPCTC IIOAHMHOMA.

KEYWORDS: Murar-Aedacposa yHKuMja, IeHepasn3oBaHa xunepreomMeTpujcka ¢pyHknmja, becea-MejraarnaoBa ¢pyHKIHja,
LI€K06I/IjCBI/I MOAMHOMH, XEPMHUTOBH IIOAMHOMH.

INTRODUCTION

This paper follows the lines of the companion paper (Haq et al, 2019) involving the generalized Galue-type
Struve function in which the same topics are dealt here with the generalized Mittag-Leffler functions. As it
is well known, a special function:

5()—00 (2)" eC, R(v) >0
u(2 —k OF('U"‘H‘U: Z,U , R(v \
- (1)

and its general form

Evw(z) = Z T(Uk + u))’ z,v € C, R(v) >0,R(w) >0 )

are called Mittag-Lefler functions (Erdelyi et al, 1953a), C being the set of complex numbers. The former
was established by Mittag-Leffler (MittagLeffler, 1903) in connection with his method of summation of
some divergent series. Certain properties of this function were studied and investigated. The function defined
by (2) appeared for the first time in the work of Wiman (Wiman, 1905). The functions given by equations
(1) and (2) are entire functions of order p = 1/v and of type o = 1 (see for example (Erdelyi et al, 1953b)).
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By means of the series representations, a generalization of the functions defined by equations (1) and (2) is

introduced by Prabhakar (Prabhakar, 1971) as:

Pz
&0 u(2) = Z T ?Ek)—T—w o LW p € C, R(v) > 0,R(w) >0

where
I'(p+ k)
L(p)

whenever T'(p) is defined, (p)o = 1, p = 0. It is an entire function of order «=ummw* ;. For various
properties of this function with applications, see Prabhakar (Prabhakar, 1971). Further generalization of
the Mittag-Leffler function 2..(:) was considered earlier by Shukla and Prajapati (Shukla & Prajapati, 2007)
which is given as:

Pek=plp+1)...(p+k—-1)=

- (p)qu
P () —
£54() ; T(vk + w)k!’

with z,w, p € C, R(v) > max(0,R(q) — 1), R(g) >0

(4)

which is the special case when q € (0, 1) and min {#(w), #(p)} > 0.
In continuation of this study, Salim and Faraj (Salim & Faraj, 2012; Nadir et al, 2014) introduced a new
generalization of the Mittag-Leffler function which was given as:
o0
(P) kg2 K
EPOA (5) — q )
L) = X o+ o

(min{R(v), R(w),R(p),R()} > 0; p,q>0; zv,w,p,0,€C).

(5)

Numerous generalizations and cases of the Mittag-Leffler function have been studied and investigated, see
for details (Singh & Rawat, 2013; Wright, 1935b; Faraj et al, 2013; Dorrego & Cerutti, 2012; Srivastava &
Tomovski, 2009; Saxena et al, 2011; Khan & Ahmed, 2012).

Integral formulae involving the Mittag-LefHler functions have been developed by many authors, see for
example, (Prajapati & Shukla, 2012; Prajapati et al, 2013; Gehlot, 2021; Purohit et al, 2011). In this sequel,
here, we aim to establish certain new generalized integral formulae involving the new generalization of the
Mittag-Leffler function. The main result presented here is general enough to be specialized to give many
interesting integral formulae which are derived as special cases.
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INTEGRALS WITH THE JACOBI POLYNOMIALS

The Jacobi polynomials r¢7(») (Rainville, 1960; Srivastava & Manocha, 1984) may be defined by

14 0), _ L1 —
Pég,a)(y):( + 0) 21«1[ n,1+o+0+n; y}

n! o+ 1; 2 ©

When # = ¢ = 0, the polynomial in (6) becomes the Legendre polynomial (Rainville, 1960). From (6), it
follows that £¢°() is a polynomial of the degree n and that

(1 + Q)n
n! -

Here, we obtain the following integrals.
THEOREM 1. Ifp, g > 0z, v, w, p, 0, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and #(£) > —1, # > -1,
o > —1 then the following integral formula holds true

1
L \+hE Nes R h
/_195(1 —9)2(1 + )" P (1) EL59 [2(1 + y)"|dy

_(—nm2et T (p+ hk + )T (n+ 0+ 1)T'(n + hk + 0 + 1)

B nl(n+hk+o0+n+1)TC(n+hk+o+n+2)
—&,n+hk+o+1,n+hk+1;

n+hk+oc+n+1l,np+hk+o+n+2;

x E0%9(2R2) x 3Fy [
(8)

Proof. Naming the left-hand side (LHS) of (8) as I1 and using the definition (5), we have

1
I =/ Y (L= )21+ )P (y)ELLL[=(1 +y)"]dy

1
— (P)rqlz(1+ 1)
T (vk + @)(8) 5

1
h=[ y* (1 —y)°(1 +y)" P (y) dy,

1 k=0

interchanging the order of integration and summation which is permissible under the conditions of the
theorem, the above expression becomes

> 1
Z F(I(P kq ) ) / yf(l _ y)g(l 4+ y)n+hkpég,g)(y)dy.

ok + w) 1 -
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Apply the following formula (Saxena, 2008) on (9)

1
/ =)0+ )P () dy

(=122t I (n+ )(n+ o+ DI (n+ 0 + 1)
nll'n+oc+n+1)I'n+o+n+2)

(10a)

_§W+O’+ 11”_’_13
X3k
n+oc+n+1,n+o0+n+ 2;

(10b)

provided that # > —1 and o > —1, and we get the desired result.
THEOREM 2. Ifp, g > 0z, v, w, p, 9, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and #(£) > —1, # > -1,
o > —1 then the following integral formula holds true

1
[ﬁl—yWH+yVR9”WN¥ﬁW)ﬂﬁ%kﬂ—ywwy

2P+ p+m)T(1+ 0+ n)
B m'n'
= 14+ 0 +m) (—m)i(1+ p+0+m)
% kzzo F(l + o+ k) (KD Z T(1+p+ k)(1Y)

xELLT (M )B(1+n+hk+k+1,1+0).

(11)
Proof. Denoting the LHS of (11) by I, and using definition (5), we get

1
b= [ (1= 91+ 9 P ) PO )Es (1 — ) ldy

Z = [ (1= )T+ ) PO () PO )y,
T'(vk + w)(5)pk (12)

Now, using (6) in (12), we get
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oo

I — Z (Prg(2)F (1+p mi —m)e(L+p+60+m)
2 — L(vk 4+ w)(0)p  m! —~ (1 + p)p2kE!

/ (1 — )RR (L 4 )7 PO () d.

Again using (6) in (13), we attain

(13)

N (Pre(2)" TA+p+mI(1+0+n)
B Z I'(vk 4+ w)(6)pk m!n!

k=0
oo

(—m)e(L+p+0+m)p x— (—m)i(L+p+ 0+ m);
Z U1+ p+ k)2F(k!) Z L(1+ p+0)20(1)

k=0 (14a)

1
Y / (1 — )R] 4 )7 Pleo) (y)dy,
J—1

(14b)
but by the formula found in (Rainville, 1960; Srivastava & Manocha, 1984)

1
f (1 _y)f?-l—n(l_'_y)a-f—ndy :22’:'1,—|-cr+??+1B(1_|_n_|_n?1_’_(_J,_'_n)1
-1

(15)

using it in (14a, 14b), we get the required result.
THEOREM 3.Ifp, g > 0z, v, w, p, 6, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(8) > 0 and # > —1, 7 > —1, then

1
/_1(1 —y) (L +y) Py )5{33’%[2(1 — )" (1 +y)]dy

_2#+9+1 1+gn§: K14+ 0+ 0 +n),
o .|

prt 1+Q)k(k)
xsgggj MHENB(1 + p + hk + k, 1 + 60 + tk).

(16)
Proof. Denoting the LHS of (16) by I,
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1
I = [ (1- )%1+y)9P,29=0)(y>85;&39[z(1—y>h(1+y>f]dy

1 — pthk 1 9+tkP(gcr d
ZF Uk+w d) pk / (1-v) (1+3) (w)dy. (17)

Now, using (6) in (17) we have

v (P2 (4 0)n = (—n)k(1+ 0+ 0 +n)
Iy =) T(vk +w)(8),, 7! > :

pk ! =0 (1 + Q)kak'

1
X [ (1 _ y)n+p+hk+k—n(1 + y)n+9+tk—ndy‘
J-1 (18)

further, using (15) in (18) we attain the desired result.
THEOREM 4. Ifp, q > 0z, v, w, p, 0, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(8) > O and # > —1, 7 > —1, then

1
0 Ned d, —h
/l(l—y)*"‘(1+y) P (y)EL%8[2(1 4 y) " dy "
v 19a

_ 2 (1 + ) i (—n)k(1+ 0+ o +n)i

n! n! p—t (1 + 0)e (i)
p0,q (9—h ; -
><£1_,E;..-p(2 Z)B(1+J‘-L+k:.1+9 hk‘). -
Proof. Denoting the LHS of (19a, 19b) by Ly,
1
Iy = '/1(1 — Yy (1 +y) PO (y)ELS4 [2(1 + y) " dy
v (Mre(2)" .
& T+ )0, / (1= )“(1+ )" "B (y)dy. 0

Now, using (6) in (20) we attain
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o0 o0

Z qu)’“ (1+9n2 n)k(1+9+a+n)
=0

Uk' +w)(8)pe  n! 1+ 0)x2FEK!

1
> / (1 _ y)n+,u+k—n(l + y)n—f—ﬁ—hk—ndy
Jo1 1)

further, using (15) in (21) we attain the required result.
THEOREM 5. Ifp, g > 0z, v, w, p, 6, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(8) > 0 and # > —1, 7 > —1, then

1
/_ (1= 9)"(L+ )" P ()ELLLI=(1 = 9)" (1 + ) ldy

1
2wl (1 4 ), i (=n)k(l+ o0+ 0+ n)
n! — (14 0)r(k!)
p,0,q foh—t — 1l
xELGL2" T 2)B(1 + p + hk + k, 1 + 6 — tk). -
Proof. Denoting the LHS of (22) by I,
! 7} 4 h
1(1 — )" (1 +y) P () ELSL12(1 — )" (1 +y)"dy
- (P)ig(2)* / +hk O—tk
Z (1 =) (1) R P (y)dy,
= ['(vk 4 w)(9), 23)
now using (6) in (23) we attain
Z zk 1+Qn§: 1+o+o+n)
F(’Uk = 1+ 0)r2FE!
1
v / (1 _ y)nqL,quthrkfn(l + y)nJrBftk‘fndy
J-1 (24)

further, using (15) in (24) we attain the required result.

SOME SPECIAL CASES

If we replace by § — 1 and put # = 0 = u = 6 = 0 then the integral 12 transforms into the following integral
involving the Legendre polynomial (Rainville, 1960)
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1
o= [ (=0 )Ll ) dy

Z 26 (—m)(1+m)  ~= (—n)(1 +n);
Is = Z (k!)2 x Z 112
[=0
x EPCI (M NB(14 €+ hk+k+1,1).

v :‘w!p

(25)

Ifo=#=0,uisreplaced by p — 1 and 8 by 6 — 1, then the integral I3 transforms into the following integral
involving the Legendre polynomial (Rainville, 1960)

1
1= /_1“ — )" (1) T Pa) €L (1 - )" (1 + ) dy

2RI () (1 + )y,

=) (k1)2

k=0
xEPS (R NB(1 + pu + hk + k., 0 + tk).

U]w'.‘p

(26)

If# =0 =0, pisreplaced by p — 1 and 6 by 6 — 1 then the integral I3 transforms into the following integral
involving the Legendre polynomial (Rainville, 1960)

1
Iy = / 1 —y)" A+ ) PaENSL2(1 — )" (1 + y) Fdy
J-1 (27a)

> 2“+9_1(—n)k(1 + n)k
(k)2
xELSL (ML NB(1 + pu + hk + k, 0 — tk).

U'Jw:‘p

Ig=

k=0

(27b)
INTEGRAL WITH THE BESSEL MAITLAND FUNCTION

The special case of the Wright function (Erdelyi et al, 1953b), see also (Wright, 1935a,b) written in the form

PN B B S
AN | TETRE

805



VOINOTEHNICKI GLASNIK/MILITARY TECHNICAL COURIER, 2022, VOL. 70, NO. 4, OCTOBER-DECEMBER, ISSN: 004...

with complexz,a € Candreal A € R. When A =v,a=v + 1 and z is replaced by —z, then the function
o(n, v + 1; —z) is defined by ()

3 1 (—2)F
. |
Pt I'(nk+v+1) k!

o(n,v+1;—2) = J)(2) =
(29)

and such a function is known as the Bessel Maitland function, or the generalized Bessel function, or the
Wright generalized Bessel function, see (Mcbride, 1995).

THEOREM 6.1Ifp, g > 0z v, w, p, 6, # C,#(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0, # —#r > -1, #> 0, 0 <
< land #(u+ 1) > 0, then the following integral formula holds true.

I'(p + ok + 1)
x ELGL(2).

RJT( p:0,q =
[ wrarwesiwe = et "

Proof. Naming the LHS of (30) as Iy, we obtain
Iy = / )T 8;:53@[ () )y

(31)

Now we know the formula, see (Saxena, 2008)

> C(p+1)
(y") ]y (y)dy = 5 :
Jo I+v—7—7p)
(32)
provided #(u) > -1,0 <t < 1.
Using (32) in (31), we attain
(g I'(p+ ok +1)
Io = Z I'(vk + w)(9)pk 8 Fl4+v—7—7(pn+ 0k))’

hence proved.
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INTEGRALS WITH THE LEGENDRE FUNCTIONS

The Legendre functions are solution of Legendre’s differential equation, see (Erdelyi et al, 1953a)

d>w dw
1—22)— — 22— 1)) —w?(1 - 2%) Yw =0,
(1= 22 (1) — 21— 22w =0, .
where z, v, w are unrestricted.

Under the subsitution w = (z* — 1)*/>v in (5.1) becomes

d%v dv
1—22)— —2(w+1)2— v+ w)(v Dy =
(1= )78 2w+ 129 4 [+ @)+ w4 Dy =0 .
and with A = 1/2—-z/2 as the independent variable, this differential equation becomes
d*v dv
Al1=A)-+(w+D1-2\)—~+[(r—w)(v+w+ 1)y =0.

(J:)\Q d}\ (35)

This is the Gauss hypergeometric type equation witha=w—-v,b=v+w+ l,c=w+ L.
Hence it follows that the function

1 1 w/2
VV:REW(Z): (Z+ ) 2F1|i Zf:;l 1/2—2/2

(36)

for|1-z|<2

s a solution of (33).

The function P:(2) is known as the Legendre function of the first kind (Erdelyi et al, 1953a). It is one valued
and regular on the z—plane, supposed cut along the real axis from 1 to —oco.

THEOREM 7. Ifp, ¢ > 0z, v, w, p, 6, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(8) > 0 and $ > 0 and y is a

positive integer then

1
/0 ()" (L = ") Pl ()ELLL =(y) ) dy

_ ()R (vt 1)

I'(l—n+v)
0o '@ + ok) 054 (/o0
ZoF 1/2+ S 4 /2 — v/2)T(1 + S +n/2 +v/2) Eciin(=/2):

(37)
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Proof. Denoting the LHS of (37) by I,
1
_ 6—1 9vn/2 5 , ,
ho= [ 0= P 0y

1
qkz O—140k(y _ ,2\n/2pn ,
Zr CETOI [ y (1—y*)"2P] (y)dy.

(38)
Now the integral in (38) can be solved by using the formula (Erdelyi et al, 1953a)
[ o Rway
B (—1)"/m2 ()T (v + 1+ 1)
S (C(/246/2+n/2—v/2)(T(1+60/2+n/2+v/2)(1—n+v)’ (39)

provided #(6) > 0,1=1,2,3,....
Now (38) becomes

Z qkz
I( Uk + w)(0)pk

( 1)V/72” oo "T(0 + ok)T(n +v + 1)
T(1/2+ 5 /2 — /201 + B2 L2 4 v/2r (1 —n+v)

which is the desired result.
THEOREM 8. Ifp, g > 0z, v, w, p, 3, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and S > 0 and y is a

positive integer then

1
/0 (1)°1(1 — 42) V2P () €03 () dy

(40a)

B . '@ + ok)
=V Z T(1/2+ 252% /2 —v/2)T(1 4+ 225 /2 —v)2)

xELDL(2/27). (40b)

Proof. Denoting the LHS of (40a, 40b) by I,
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1
I = [0 (1)°1(1 = y®) V2B ()EP3 [2(y) )dy

oo 1
ka [ 0—1+pk 2\—n/2 pn ;
E X 1— P dy,

now the integral in (41) can be solved by using the formula (Erdelyi et al, 1953a)

]U Y (L — 42) 2P (y)dy

B V270 (6)
I(1/2+0/2—n/2—v/2)L(1+0/2—n/2—-v/2)’ (42)

provided #(6) >0, =1,2,3, ...
Again (41) becomes

(p)qkzk
1=
i kz_o T(0k + @) (0)ph

/2~ 0Fek) (g 4 o)
T(1/2+ 52 —n/2 —v/2r(1 + EE — /2 —v)2)

INTEGRALS WITH THE HERMITE POLYNOMIALS

The Hermite polynomials H,(y), see (Rainville, 1960; Srivastava & Manocha, 1984) may be defined by means
of the relation

exp(2yt — t%) = Z :

k=0 )

valid for all finite y and t. Since

exp(2yt — %) = exp(2yt) exp(—t?)
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9 ﬂtnc‘o 1kt2k
_Z(y) Z( ;2

n=0 n k=0
s % (~1)F(2y)" "
(n —2k)k!
n=0 k=0

(=1)F(2y)" 2"
- Z (n—2k)K!

k=0 (44)

The examination of equation (44) shows that H,(y) is a polynomial of degree precisely n in y and that

H,(y) =2"y" + m,—2(y)

in which m,,(y) is a polynomial of the degree (n — 2) inyy.
THEOREMO.1fp, g > 0z, v, w,p, 6, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(8) > Oand h > 0#(1) =0, 1, 2. .. then

(45)

/ h (y)* exp(—yz)sz(y)Sﬁi%[ (y)~*"]dy

o — 00

F(Q,u — hk +1) 5,9 (92h
— /72— P:0:4 (9 _

(46)
Proof. Denoting the LHS of (9) by I;,, we have

fio = [ ) exp(—1P) Ha ()E2531:00) 1y

Tio — (P)qkzk > 2pu—2hk -V g d
12 = E ( X ) (exp) 2, (y)dy,
k=0 Ve

I'(vk + w)(0)pk
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(47)
now the integral in (47) can be solved by using the formula (Saxena, 2008)
> 2T (2p + 1
2u —y2 r o ﬁZ ( L+ )
y™(exp) ™ Haw(y)dy = :
,/_oo Mg —v+1) (48)
Again (47) becomes
Z (p)gr 2" \/_22 —(@ur2RED (24 — 2Rk + 1)
F(Uk+w (g —hk—v+1)

THEOREM 10. Ifp, ¢ > 0z, v, w, p, 8, # C, #(v) > 0, #(w) > 0, #(p) > 0, #(3) > O and h > 0 #(u) = 0,
L 2... then

[ " ()™ exp(—y?) Hay (4) €259 [=(y) ") dy

['(2p+ 2Rk + 1)

_ 22(1} " gpéq 92— —2h
- rson S B
(49)
Proof. Denoting the LHS of (10a, 10b) by I3, we have
hs= [ () exp(—y) Hao (0)E223 =00y
Lz = i e / TP exp) Y Ha (y)dy,
: —~ Fwk+w)(0)pe  J oo ' (50)

using the formula mentioned in (48), then the above expression (50), we get the desired resul.

INTEGRALS WITH THE GENERALIZED HYPERGEOMETRIC FUNCTIONS

A generalized hypergeometric function (Rainville, 1960) may be defined by

o | (01:(0)2, - (0)ps ] ZH‘? 1(0i)n 2"

PR (01, (0)2y v (0)gs 1(5)n 7! (51)
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in which no denominator parameter oj is allowed to be zero or a negative integer. If any numerator
parameter #; in (51) is zero or a negative integer, the series terminates.

THEOREM 11. The following integral formula holds true,

/0 W)t = 9)" o Flp); (ma) = ay®(t — y)71ELSL 12" (t — ) ]dy

= ELTA (TN " ()R X B(p + uk + ok, 0+ vk + ok),
k=0 (52)

where

(Zl)ka ----(lp)k
(1) ks -eeee (mg)k 53

(k) =

provided

(1) #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and p, q > 0,
(2) #(#) 2 0, #(v) = 0 (both are not zero simultaneously),
(3) # and o are positive integers such that # + o 2 1.
Proof. Representing the LHS of (11) by I;s, we have

= [ WPt =) pFl(lp); (my) = ay®(t — y) JELSL 12y  (t — y)*1dy
(p)qkzktﬁquk 1
Z F(t;k + w)

[tprrukl(l_i_/t)BJrvklqu[( ) (mq) ayé(t_ ) }d?
J0

putting x = st and dx = tds, then we get

ztu-{—v)kt,u+9—l

(P)qk
Z ['(vk 4+ w)(0)pk

1
/0 (s)r i1 - 5)9+Uk71qu[(’zp)? (mg) : at®™s¢(1 — 5)7]ds.

The remaining theorems could be proved in a completely analogous fashion.

THEOREM 12. The following integral formula holds true,
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Iig = /0 ()"t — )" () (my) = ay?(t — y) €050 [y (t — y) *]dy

hg = EL2% (™ )OI f(R)E TR B(u — uk + ok, 0 — vk + ok), ”
k=0 54

where flk) is defined in (53)

provided

(1) #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and p, q > 0,

(2) #(#) 2 0, #(v) = 0 (both are not zero simultaneously),
(3) # and o are positive integers such that # + o = 1.
THEOREM 13. The following integral formula holds true,

Ii; = [0 ()"t = )" pFyl(lp); (mg) = ay?(t — y)7|ELTL [z (t — y) ™" ]dy

Iz = EL2 (")t 01N " f (k)R X B + uk + ok, 0 — vk + o),
k=0 (55)

where f(k) is defined in (53)

provided

(1) #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and p, q > 0,

(2) #(#) 2 0, #(v) = 0 (both are not zero simultaneously),
(3) # and o are positive integers such that # + o = 1.
THEOREM 14. The following integral formula holds true,

i
hs = /ﬂ )Pt = ) Ey[(1p); (mg) = ay®(t — y) ]RGS [y ™" (t — y)"]dy

g = ELO (2t )OI " f ()t ek x B(u — uk + ok, 0 + vk + ok), s
k=0 56

provided

(1) #(v) > 0, #(w) > 0, #(p) > 0, #(3) > 0 and p, q > 0,
(2) #(#) 2 0, #(v) = 0 (both are not zero simultancously),
(3) # and o are positive integers such that # + o > 1.

CONCLUSIONS
Certain new generalized integral formulae involving the Generalized Mittag-Lefller Type functions with

many types of polynomials were established in this study. The results obtained here are general in nature and
yield to many interesting formulae which are derived as particular cases.
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KOMMEHTAPHH PEAKOAAETHH: YerBeprsiil aBTOp AanHOM crarbu Huxosa ®Pabuano siBasercs
ACHCTBYIOIUM YACHOM PEAKOAACTHH KypHaAa «BoeHHO-TexHMYeckui BecTHHK>». [ loatomy peakoaserus
nposeaa 6oaee OTKPBITOE U HOACE CTPOrOE ABOMHOE CACIIOC PELICH3HpPOBaHME. PEAKOAACTHS IPUAOKHAL
AOIIOAHHUTEABHbIC YCUAUS AASL TOTO YTOOBI COXPAHUTD LIEAOCTHOCTD PELICH3UPOBAHUSI U CBECTH K MUHUMYMY
IPEAB3SITOCTb, BCACACTBHE UETO BTOPOH PEAAKTOP-COTPYAHHMK YIIPAaBASIA IIPOLIECCOM PELICH3UPOBAHUSA
HE3aBHCHUMO OT PEAAKTOPA-aBTOPA, TAKUM 00Pa3oM IPOLECC PeLieH3UPOBAHUS ObIA 20COAIOTHO IPO3PAYHBIM.
Peaxoaserust Bo usbexanne KOHPAMKTAa HHTEPECOB M03200THAACH O TOM, YTOObI PELICH3EHT HE Y3HAA KTO
SIBASIETCS] aBTOPOM CTATBU.

PEAAKITHJCKH KOMEHTAP: Yersptu ayrop osor uysanka Hukoasa Pabuano je akryeaHH 4aaH
Ypebhusauxor oabopa BojHorexHuukor raacHuka. 360r Tora je ypeAHHIUTBO CIIPOBEAO TPAHCIIAPEHTHU)U
U PUTOPO3HHjU ABOCTPYKO CAEIH IPOIIEC PEIEH3Hje. YAOXKHAO j€ AOAATHHU HAIIOP AQ OAPKH HHTETPUTET
peleHsHje U HeOOjeKTUBHOCT CBEAC HA HajMamy MOryhy Mepy Tako IUTO je APYIM YPEAHHK CapasHMK
BOAMO IIPOLICAYPY PCLiCH3Uje HE3aBHCHO OA YPEAHHKA ayToOpa, IPH YEeMYy je Taj HpoLec OHO allCOAYTHO
TPaHCIIAPEHTAH. YPEAHHILTBO je IOCCOHO BOAMAO padyHa Ad PELICH3EHT HE IPEIIO3HA KO je HAIMCAO PaA U
Aa He Aobe A0 koHdANKTa HHTEpeca.
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