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Absiract- In present paper we introduce four theorems using pathway fractional integral operator involving product of
Srivastava polynomial and generalized Struve function. Our results are quite general in nature. We obtain our results in
term of hypergeometric function. Certain special cases of the main results are also obtained here. Our results will help to
extend some classical statistical distribution to wider classes of distribution, these are useful in practical applications.
Keywords: Pathway fractional integral operator/Srivastava polynomial/Struve function/generalized Struve
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. [NTRODUCTION

Let f(x)eL(a,b),aeC,R(a) > 0, then left sided Reimann — Liouville fractional
integral operator is defined as [9]

(15 ) = o (e = % f(O)dewhere R(@)>0. ... (1.1)

Let f(x)eL(a,b),7€ C,R(s7) >0,a>0and a "Pathway parameter’ a < 1.
Then the pathway fractional integration operator is defined by [6], also see [10]

X
a(l-a)

(Pprf) = (1- ) f@dt e (1.2)
0

when o = 0, a = 1 and 7 is replaced by n — 1 in (1.2) it yields

(Ig+ NG = 7 Jy e = O f(D)de .(1.3)

Fractional integration operators play an important role in the solution of several
problems of diversified fields of science and engineering. Many fractional integral
operators like Riemann — Liouville, Weyl, Kober, Erdely — Koberand Saigo operator are
studied by various workers due to their applications in the solutions of integral equation
arising in several problems of many areas of physical, engineering and technological
science. A detailed description of these operators can be found in the survey paper by
Srivastava and Saxena [17].
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In this paper, we consider following functions defined as follows:
The Struve function of order p is given by

Hy(2) = (5 )p+1 ZKZOF(“%;_FI()T‘*P*%) (g)Zk ................. (1.4)

The Struve function and its more generalization are found in many papers
[ 1,2,4,12,7,13,14,15].The generalized Struve function studied by [13] as follows:

2 . ” (—l)k E 2k+14+1
HY. ()= z T T (2) A>0,e>0. (1.5)
K=0

The generalized Struve function of the first kind Hp}(z) [see 7] defined for
complex z € Cand b, c,p € C, (Re(p) > —1 by:

H = E =) 1.6
p.b.c () . F( p+1+g—+k) F( k_,_zi) (2) ( )

Where T'is the classical gamma function whose Euler’s integral is given by Srivastava
and Choi(see [11])

riy) = foooe‘t ' PdtRe(y) >0 (1.7)

The special cases of Struve function are as follows|[7]:

by

1 2 2

Hl—%,b,cz = Wﬁ[z_] (1 - COS(CZ))b ER,& c+0 ... . (18)
1 b

Hivy o= o2zl ] (cosh(cz) —1) beR& ¢ #0 (1.9)

H—%,b,CZ = C\/_[ ] sin(cz) beR& c#0 ... (1.10)

1 [2 b/Z .

Ho, 2= =[] “sinn(ez) beR& c#0 ..., (1.11)

The generalized Wright hypergeometric function r¥'s (Z) defined for a; , b; € C,
and real o;,Bje R (oy,B; #0;i=12,...,r;j=12,...5)is given by the series :

(ai+a'1)1r r T (aj+a;k)zk
r'¥s (z)= r¥s ;‘ .......... (1.12)
(i +aDy) Gy )

where Iz is the Euler gamma function and the asymptotic behavior of this function for

large values of argument of z € C were studied in [3] and under the condition:
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r

R T (1.13)
]:

For detailed Study of various properties, generalization and applications of
wright function and generalized wright function, we refer to paper (for instance see [19]
[20] [21]). The generalized hypergeometric function represented as fallows [8]:

(o) ; . n
z| = M@z e L (114)
H-S_l(ﬁi)n n!
(Bs); R=0 '~

Provided r <s;r=s+1and |z| <1 where (1), is well known pochhammer
symbol defined forA eC [3][8]

r¥s

= 1 (n=0)
M = {7\(7\+ D.A+n-1) (n eN =123, )} . (1.15)
I'(A+n) B
=gy AeC/z)
where Z;is the set of non — positive integers. If we putoy =. ... =, ... =1 =

. . . =B in equation (1.8), then (1.10) is a special case of the generalized wright
function [16]

— Hf:l(ai)nzn

[T, B n!

(all 1)1 Ce (arl 1)1
r¥s = rW¥s

[ ((Xl),. L] (ar);
Z S
(Bli 1)! TR (Bs' 1);

B, - s (B

Z] (1.16)

The Srivastava polynomial defined by Srivastava [18](pp. 1, eq.1), [5](pp. 11, eq.
7) in the following manner

w/u)
SU[x] = Z S w=012, ... (1.17)

i
s=0 s

where w is an arbitrary positive intenger and the coefficient 4, ;(w,s) >0 are the
arbitrary constant real or complex. This polynomial provide a large number spectrum of
well-known polynomial as one of its particular cases on appropriately specializing the

coefficient A,, ¢ particularly by settingu = 1,4, ;for s = k and A, ; =0for s # k the
above polynomial leads to a power function.

Su[x] = xk (KEZTwithk SW).ooeeeviinn... (1.18)
[I. MAIN RESULTS

Theorem 1: Let n,p, B, v, U, 6€ C, R(l +$) > 0 min{Re(p), Re(B), Re(y), Re(w),
Re(d), Re(7)} >0 and p;, qi>0, «a <1. Then the pathaway fractional integral

operator(p{y®) defined by (1.2) then the following formula holds:
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POt THA (DSL [0t? ]} (x) =

(w/u)
xN H+u+l (1 + 12—0{) (1)1+1 (=W)u,s p < x )p s
[a(1 — a)]!+H+1 2 s! ws Lo [a(1 — a)] ]
s=0
W (l+ p+ ps+1,2) . x2
X17*3 [(é+%,/1),(%,1),(l+ (110()"‘!1"‘!)5‘*‘2'2) ; — ml ................. (21)

Proof: Making the use of (1.2), (1.5) and (1.17) in LHS of the theorem first and then
interchange the order of integration and summation, we evaluate the inner integral by
making use of beta function and using (1.12) we arrive at the desired result RHS of
(2.1).

Theorem 2: Let n, u,p,b,c € C and a <1 such that {Re(7), Re(u), Re(u+p)} >0,
Re(p+1+ g) > —1and Re(-=-) > —1 then the following formula hold:

PO {th-THy b (0S4 [0t°]} (x) =

) 1 (w/u)
x" tp tu+l (1 + m) (1>p+1 (—W)u,s 4 ( x )P s
[a(1 — a)]ptptl 2 s! ws [0 [a(1 — a)] ]
s=0
W (p+ u+ps+1,2) _ cx?
x 173 l(p+%+1, 1), G ) (p+ et wt ps+22) | 4[a(1—a)]zl """"""""" (22)

Proof: Making the use of (1.2), (1.6) and (1.18) in LHS of the theorem 2 and then
interchange the order of integration and summation, we evaluate the inner integral by

making use of beta function and using (1.12) we arrive at the desired result RHS of
(2.2).

Theorem 3: Let n,u,p,b,c € C and @ < 1 such that {Re(7), Re(n), Re(n+ p)} >0, and
Re(1=) > —1 then the following formula hold:
(i) P t-Tsin(ct)Sy [ot? ]} (x) =
(w/u)
1 \/_Xn +u+1 F(l-}-lza) (—W)u’s y ( X )p s
4V [a(1 — )] M1 s! ws 0 [a(1 — a)] ]

s=0

x 1¥3 (p+ps+1,2) o (cx)?
(% 1). @, 1),(ﬁ+ et ps+2,2) ' 4la(1-a)]?

Proof: Making the use of (1.2), (1.10) and (1.18) in LHS of the theorem 3 (part I) and
then interchange the order of integration and summation, we evaluate the inner integral
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by making use of beta function and using (1.12) we arrive at the desired result RHS of
(2.3)

(ii) PO7 D th-Lsinh(ct)SY [P} (x) =

+u+1 n Wi
lc\/E xN TH 1"(1+1_a) (—W)u,sA [0( X )p]s
4 [a(1 —a)]m+? s! s P \[a(1 — a)]
s=0
W (p+ ps+1,2) . (cx)?
X173 [( )(1 Py ((1 ek ps 42, 2) —4[a(1—a)]zl .............. ... (24)

Proof: Making the use of (1.2), (1.11) and (1.18) in LHS of the theorem 3 (part II) and
then interchange the order of integration and summation, we evaluate the inner integral
by making use of beta function and using (1.12) we arrive at the desired result RHS
of(2.4).

Theorem 4: Let n,u,p,b,c € C and a <1 such that Re(a) > 0,and Re(f —7) >
2 then the following formula hold:

(i) P (" 0‘){t“ 11 = cos(ct))SY [atP]} (x) =

+ut2 n W
N+
ECZ\/EX F(1+1_a) (-W)u,s p [a( X )p]s
4 [a(1 — a)] 2 s! YSE\[a(1 = )]
s=0
P (p+ ps+2,2); . (cx)?
x 1 3 l( ) (2 1)( T] +IJ+ ps+3 2) 4[a(1_a)]zl ........................ (2.5)

Proof: Making the use of (1.2), (1.8) and (1.18) in LHS of the theorem 4 (part I) and
then interchange the order of integration and summation, we evaluate the inner integral
by making use of beta function and we arrive at the desired result RHS of (2.5)

(i) PO t#-2 (cosh(ct) — 1)SY [0t ]} (x) =

2 n (w/u)
L, (2 g) N cWus ot Yy
4 [a(1 — a)] H+2 s! w,s a(l— )]
s=0
v (p+ ps+2 2); _ (cx)?
xX1%3 I( ) (2 1)( ) 4[‘1(1_0‘—)]2] ...................... (26)

Proof: Making the use of (1.2), (1.9) and (1.18) in LHS of the theorem 4 (part II) and
then interchange the order of integration and summation, we evaluate the inner integral
by making use of beta function and using (1.12) we arrive at the desired result RHS of
(2.6)
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[II.  SpreciaL CASES

1. If we take @« =0,a =1 and nj is replaced by n — 1in (2.1), then pathway fractional
integral operator will reduce Riemann — Liouville fractional integral defined in (1.1).
Then we get the following result:

(w/u)
13\ 1 —W)u,s
15 (0, 054100 1) G =0 T (5) E CHS 4, (om0
s=0
. (l+ u+ ps+1, 2); ( 2)]
X 1731 ,/1 3 3 —
(g +§,ﬂ.) ,(2,1), (l+n+ u+ pS+1,2);

2. If we take «a = 0,a =1, n is replaced by 71— 1and also on setting w = 0, 4p9 = 1,
then S§ [ x| = 1 in (2.1), then pathway fractional integral operator will reduce

Riemann — Liouville fractional integral defined in (1.1) and general class of
polynomial will reduce to 1 defined in (1.13). then we get the following result:

(G (- (0) 00
1 1+1
=31 ()

(l+ u+1, 2);

x1¥3 (%+%/1)(%1) (l+n+ pu+1,2);

(—x?)

3. On setting w = 0, Agp = 1, then S§ [x] = 1 in (2.2), we arrive at the known result
given by Nisar K .S [10, pp. 66, eq. 13]

4. On setting w = 0, Agp = 1, then Sj [x] = 1 in (2.3), we arrive at the known result
given by Nisar K .S [10, pp. 67, theorem (3.1)(part I)].

5. On setting w = 0, 4gp =1, then S§ [x] = 1 in (2.4), we arrive at the known result
given by Nisar K .S [10, pp. 67, theorem (3.1)(part II)].

6. On setting w = 0, Agp =1, then S§ [x] = 1 in (2.5), we arrive at the known result
given by Nisar K .S [10, pp. 68 theorem (3.2), (part I)].

7. On setting w = 0, Agp = 1, then S§ [x] = 1 in (2.6), we arrive at the known result
given by Nisar K .S [10, pp. 68 theorem (3.2), (part II)].

IV. CONCLUSION

In this paper, we have presented Struve function, generalized Struve function
and Srivastava polynomial via pathway fractional integral operator. As in this operator
o establishes a path of going from one distribution to another and to different classes of
distribution. we conclude this investigation by remarking that the result obtained here
are general in character and useful in deriving various integral formulas in the theory of
the pathway fractional integration operator and also our result will help to extend some
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classical statistical distribution to wider classes of distribution, useful in practical
application.
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