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Abstracts

In this paper,composition formulas for generalized fractional integral oper-
ators involving Gauss hypergeometric function are applied to evaluating of de

finite integrals involving two Gauss hypergeometric functions,

1., Introduction
Our previous paper [1] was devoted to investigating of compositions for

general fractional integrals
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involving the Gauss hypergeometric function ,F, (a,b;c;z) and two similar ri—
ght hand sided operators taken over (x,oc), Integrals of these types are of
importance in the theory of fractional calculas and the theory of integral and
differential equations, see (1) and (2). :

The present paper is devoted to application of the above mentioned res-
ults to evaluating definite integrals
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with two Gauss hypergeometric functions, In section ],we give two integral
representations for , F, (a,bs;c;z). In section 2, we consider some special cases,
’ In particular we obtain the well-known integral representation for ,F, (a,b;c;
z), see Remark 1,
2. Integral representations for ,F, (a, b; ¢; z)

Let q,(i=1,2,°+,6) be any set of complex numbers and 8,G =1,2,+-,6) be
some of their rearrangement such that Re(a; +a,~ f, ~ 8;) >0 and Re(a; +a, -
- By -B4)>0.Let X, 5 be the space from (1] where
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Then according to Theorem 4 from [1) we have equations
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X x T4 Sx) = x T Py Rl i (Bs—a ey fs—as)x TP f(x), (6)
G=ai+ar-p-Prar=ar—-fr,bi=az-br, p=pi,q1=P—a1-a,
Ci=a3+as—fBs—Pa,ar=a3~Pa,ba=as— Ba, pr=P3,92=Ba—az—as, (7)

Ci=fs+fe—as—ae¢,a3=Ps—de,b3=Pe—as, p3=as,qz=as—Ps— Pe.
Then (5) can be rewritten in the form

XM I (@, b)xM I (ag, b)x"2 f(x) =X (a3, b)x"f(x). (8)
In view of (7), the left side of (8) can be rewritten by
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Making the change of variable r=71+s(x -1), we obtain

xpl L’+c 1q+p+q
F(Cn)F(CZ)j S 227N f()dr x

1 _ .
Xj:) sl (1-s)a (g - (1—%)s)q1+p2><

x
(l—s)(l——[—) x
x . F (ay, biscrs =) 2Py (a2, ba5025 (1 - )5)ds, (9
l—s(1~~t—)

we write the right side of (8) in the form

C

_ X
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Making the change of variable y =x/r and taking into attention (9), (10)

and the cqualities ¢3=c¢, +¢c; and ps+gs=p +p2+q +q2, We can rewrite (8)in

form
xp3+q3+03*IJ‘°°K(y)f(_{_)dl_:O’ y>]_, (1)
1 y y
where
p-P -9
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There exists only trivial soiution of the equation (11) in the space X,,;,see
(1]. Therefore K (y) =0 and making the change of variable z=1-y, we obt-
. ain the formula
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z <0, (13)
By the same way we can find from (§) the second equality
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X o Fy (ay = By,ay = Bi,ay +ay— By —Baszs) o F) (as - Ba, .
as—ﬂ3;03+04—53*;34;-2—,({*;;—))ds,2<0. ' (14)

Using the method of analytic continuation we obtain the following theorem
Theoream 1 Let a,( =1,2,+-,6) be any set of complex numbers and 8, (=
1,2,++,6) be some of their rearrangement such that Re (a,+a,- 8, - ,)>0 and
Re (a3 +a4-B5—-B)>0.1f zx1, |arg (1 -z)|<7z, then the formulas (13) and (14)
hold,
3, Special cases

The ‘equations (i3) and (14) can be used for evaluating definite integrals,
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rewritten as

2Fl (A’B;Ciz):['(

XoF, (A=A, Bs Dssz)2Fy (A, B- Dy C - D ~2=2%5ds, (17)

ReC >ReD>0,zx 1, |arg(1-2)|<x.
This formula coincides with the well-known one,see (3 , formula (2,4, 3).

2. Q= Pa,ar= B3,as = Ps,aa= Beas= b1, as= B2, (13) reduces to

Jos ™t =1L =52)™0F (a,b503— L2525 1F, @,6 ~a ~a + by 52)ds =

=%)L2Fl (a+a,b+c~asec+cs32),

Rec>0,Rec>0,231, |arg(1-z) |<7. (18)

3. a1=Pe, a1=Pa,a; = Ps,as = p1,as=B2,a¢= B3, (13) reduces to
1 a;+a,-ag—~a,~ 1 a+a,— A, —ag— 1
J‘ s 4 6 2 (l_s) 1 2 4 s _ ag+ag—a,—a,
0 (1-2zs) x

zZ(1-s)

X 2Fy (a1 —as,a2—-as,a) +a;—as— as; 1 zs
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(3

A3+ Q4—0ag—az; sz2)ds
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(1-2)%"% x

n

X F (a3—as, a1 —a¢3 a3 +a, —as—ae; 2). (19)
For example, if a,:%,azzz;,a;:—‘;—, as=5,as=1,a¢s=2,then
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