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Abstract

This manuscript utilizes the Marichev-Saigo-Maeda (MSM) fractional differential
(ED) and fractional integral (F.I) operators to analyze the composition of two functions i.e.,
Struve function (S.F) and generalized function (G.F). The outcome is expressed in terms of
the ‘generalized Wright function” and the hypergeometric function (H.F).
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1. Introduction

In this manuscript, let R and C stands for the groups of real and complex
numbers, respectively, and also let Rt := (0. ).

1.1 M.S.M. Operator

“Saigo” introduced F.I and F.D operators [1-3] involving the G.H.F in the
kernel. For u,v,§ € Cand x € R*, with Re(u) > 0 [4] ‘generalized functional
integral operators’ associated with G.H.F are defined by,
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Where 2F, (u,v;&;z) is a G.H.F defined [5] for z€ C,|z| < 1puv €
Cée (C/Z(; by
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Fractional differential operator is
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Where m = [Re(u)] + 1 and [Re(u)] represents the integral value of
Re(u).

1.2 Struve Function
Struve function is denoted as [ 6, 7] H.(2), and is defined as,
¢+2t+1

_Dt(Z
H.(z) =Z§°=o( 2UC) ,ZECS5

F(t+%)l"(g‘+t+§)

Where, ¢ € R, and this equation is known as Struve equation of order ¢

2. Required Result

Here, we need these particular MSM integral operators [8] to achieve the
MSM fractional integration of a composite of two functions, i.e., Struve function
H.(z) and generalized special function G g ¢ [a, z].

Let {,u",8,v", & a € Csuch that Re({) > 0

"yt rr(-u"" +v"+a)r(-¢-p'"'-6+&+a "
(5747 a0) @) = I ) ot
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To obtain the MSM fractional differentiation of composition of two
functions [9] i.e., Struve function Hg(z) and generalized special function
Gqpsla, z], [10] the following result will be used.

Let ¢, u",8,v", & a € C.

"'l _ [(@)(=8+u+a)r({+u"" +v'"'-é+a "_ _
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r(v" +a)r(=¢—u"" +&+a) I(-p' —6+&+a)
T()r(—p""+v"" +@) T(={—u'" -5+&+a)
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3. Main Results

Now we will present a formula for the MSM fractional integration and
differentiation operators associated with the composition of two functions i.e.,
Struve function H¢(2) and generalized special function Gy g s[a, z].

Theorem 3.1: Let {, "', 5,v", & € C and Re(as — B) > 0 be such that Re(&¢) >
0. Also let a € C then for z > 0.

7=S-u! +E+sa—B+¢

25*1T1(s)

v S
sa—p +sa &+ sa
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X e " —u—pt+ é’\ /—H” -6 +\ |31
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Proof: On using Eq.6 we get
(s)e(a)t (=1t
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Theorem 3.2: Let {,u"",5,v", & € C and Re(as — B) > 0 be such that Re(¢) >
0. Also let a € C then for z > 0.
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Proof: On using Eq.7, we get the required result and the proof is similar to proof

of theorem 1.
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Theorem 3.3: Let {,u"",8,v", & € C and Re(as — B) > 0 be such that Re(§) >
0. Also let a € C then for z > 0
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Proof: On using Eq.5 and Eq.7 we get
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Theorem 3.4: Let {,u"",5,v", & € C and Re(as — B) > 0 be such that Re(§) >

0. Also let a € C then for z > 0
Z0+u —E+sa-B+g
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Proof: By applying Eq.5, we obtain the desired outcome, which resembles the

proof of theorem 3.
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3.1. Special Case:

If we take ¢ = -1, + 2 = a,—a = 4a and t = 0 in equation 3.1. we get

the required result reduces to the known result of [11] theorem 3.1.

_Hn_,’_vu _(_H”_6+
+sa &+ sa
(s, 1), 0 -8B+ |, -B+
+1, +1,
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And rest all the theorems of this paper can be reduced to the known result

of [35] using the above same conditions.

4. Conclusion

1873

The results provided here are generic, and they can be used to generate a

variety of integral formulas involving the MSM fractional integral (F.I) and
differential operators. Fractional operators' nonlocal feature and memory effect
are spawning a slew of new and crucial applications in a variety of sectors of
science and engineering. The fractional operator’s theory has long been
acknowledged as a useful tool for modelling complex issues.
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