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MERICHEV-SAIGO-MAEDA FRACTIONAL INTEGRATION
OPERATOR ASSOCIATED WITH SRIVASTAVA’S POLYNOMIAL
AND GAUSS HYPERGEOMETRIC FUNCTIONS

D.L. SUTHAR AND S. AGARWAL

ABSTRACT. The object of the present paper is to establish seven theorems for
the Marichev-Saigo-Maeda operators of fractional integration of the product
for the Srivastava polynomial with Gauss hypergeometric function. The theo-
rems established in this paper are of general character and provide extension of
the recently given by results Saxena, Ram and Suthar [11] and Singh and Singh
[12]. Some interesting special cases of our main results are also considered.

1. INTRODUCTION

We recall here the definitions of the generalized fractional integration operators
of arbitrary order involving Appell function F3 ([8], p.393, Eq.(4.12) and (4.13)) in
the kernel introduced and studied by Saigo and Maeda in the following forms.

Let a, o, 8, f', v € C and = > 0, then

(1.1) (7277 p) (@) = sz(v)/o (@ — 1)y~
XF3(C¥,O/,B,BI,’}/,].—t/$71—$/t)f(t)dt7 m(’)/) > 0.
’ ’ d k ’ ’
(1.2) (Igf 6.8 »Wf) (z) = <dx) (15*:“ kB ”*’“f) (),

(R(y) <0k = [-R(7)]+1).
The following results are required in the proofs:

(13) [ w07 Bl ol B = =

_p| vetdipEBiprrtat B o
pro +p8 p+y—a,pty—F
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where R(7y) > 0; R(p) > max[R(—a'), Re (5), Rla+ 8 —17)].

The symbol T'[: - -] occurring in (1.3) represents the quotient of the product of
gamma functions.

An interesting extension of both the Riemann-Liouville and Erdélyi-Kober frac-
tional integration operators was introduced by Saigo [7] in terms of Gausss hy-
pergeometric function. Fractional integration operators associated with Gausss
hypergeometric functions have been defined and studied by Saxena [9] and Kalla
and Saxena [5]. Recently generalized fractional integral formulas for the H-function,
Aleph function associated with genral class of polynomial are given by many au-
thors, notably by Baleanu et al. [1], kumar et al. [2] and Ram and Kumar [6]
and others due to their importance in problems associated with fractional integral
equations where fractional calculus plays an importance role.

The series definition of hypergeometric function 9 F(.) is given by

(1.4) oF (a, b; ¢; x) z EL Jn ",

where c is neither zero nor a negative integer, for convergence, |z| < 1; z = 1 and
R(c—a—>b) >0, z =—1and R(c—a—>b) > -1; and (o), is the Pochhammer
symbol defined by

r
(1.5) (@) = ala+ De(atn—1) = W
(0[)0:1, (a € C,n GNO)

The hypergeometric function of two variables due to Srivastava and Karlsson [14]
is defined as

(1.6) FPiak { ((aalp):: (bq) : (?yk)

. - 51( )H—s 31( )TH§1()7Q73
T,SZ:O Hj:l( j)r+s H] 1( )r H;l 1( ) zlsl’

where, for convergence
Dp+g<l4+m+1, p+k <l+n+1,|z] < oo, |y| < coor
(i)p+g=1l4+m+1, p+k=14+n+1,

2|70+ Jy [T < 1, if p> L

maz. {|z|, |y|} <1, if p< 1.

We also have

(1.7) (1—2)" Z n,

n=0

The beta function is defined by

I'(p)I'(g)

(18) B(p,q) = / ol -y lae = 2,

where R(p) >0, R(g) >0
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The general class of polynomials is defined by Srivastava ([13], p. 1, Eq. (1)) in
the following manner :

[w/u]
(1.9) CHEIEEY

s=0

(—w)us
s!

Apsxz®, w=0,1,2,...

where u is an arbitrary positive integer and the coefficients A, s (w, s > 0) are
arbitrary constants, real or complex.

Fractional integration and differentiation of the H- function under the operator
(1.1) has been given by Saxena and Saigo [10]. This paper deals with derivation of
Saigo-Maeda fractional transform of product of Srivastava polynomial with certain
hypergeometric functions.

2. MAIN RESULTS
Theorem 2.1. If |z| < 1,

a, b; _ = (@)n (b)nﬁ
(21) 2F1 |: c; .1?:| = T;O (C)n n!7

where c is neither zero nor a negative integer, then we have

[w/u]
a, ', 8,8, o—1 qu a, b; (—w)us
I I AN x”(wfg 20 A
s=
Xl,afafo/+*y+sfl F(U + S)F(J —o + ﬁ/ + 8) F(U —a—f— o + v+ s)
No+ 8 +s)Tlo—a—a' +y+s)T(c—a' =B +v+5s)
J+S7J_O/—’_B/—’_s’o—_a_ﬁ_a/+’y+s7a';b; $:|

xsFa {U+ﬂ’+s,o—a—a’—l—v—i—s,o—a’—b’—i—w—i—s,c;

Proof. Operating both sides of (2.1) and (1.9) by the generalized fractional integral

operator Ig7® B89 201 and using equation (1.1), we obtain

[w/u] oo ,
_ o, 8,8y | .o-1 (—w)us (a)n (b)y 2"
= IO+ T ; 51 Aw,sxsngo (Ac)n nl ’
[w/u] oo o
_ Z Z (_w)usA (@)n (b)n 1z
= = 7 (e), n!T(y)
x / ('T - t)’YiltialFfﬁ(av 0/7 /67 /6/7 ) 1- t/.]f, 1- x/t)to-+n+37ldt7
0
[w/u] oo b
_ Z Z (_w)USA (a’)’ﬂ( )n x(r—a—a/-‘r’y-‘rn-‘rs—l
— = s! Y (e)pn!

MNo+n+s)T(o—a+8 +n+s)Tlc—a—F—a' +7+n+s)
Fo+p +n+s)lc—a—a +y+n+s)l(c—a —B+y+n+s)’
) [w/u]
(2.3) = goom Ty
s=0

" MNo+8)T(oc—a'+8 +8)T(c—a—F—a' +v+5)
FNo+p +s)lc—a—a +y+s)'(c—a'—F+~v+5s)

(_;U')u s Aw,s z°
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XZ (c+8)hhlc—a +8 +s)hc—a—BF—a +7+8)n (a)u(b), z"
S W P oy R M BT

[w/U]
2. D -

Lo+ s)I'(c—a +B’+s) (c—a—0—ad +v+53)
MNoe+p8 +s)T(oc—a—a' +y+s)T(ec—a' —B+v+5)
) [ c+s,0—ad + 8 +s,0—a—-p—-d +v+s,a,b;
c+ B +s,0—a—-—a +y+s,0—a —8+7+s,¢
where |z | < 1. O

Theorem 2.2. If |z| <1 and if R(c) > R(b) >0, [ [3], p-47, Theorem 16]
a, ba _ F(C) ! b—1 c—b—1 —a
o x} _F(b)F(c—b)/O (1 —k) (1 — kx)~*dk,

where c is neither zero nor a negative integer, then the following result holds

[w/u]
a,a',,@,ﬂ',w o—1qQu Cl,,b; _ (_w>us
(2.6) I [w Se [z gFl[ e x”(x)—gslflw’s
Mo+ s)No—a'+ 8 +s)T(c—a—F—a' +7+35)
MNo+ 08 +s)Tc—a—a' +v+s)T'(oc—a/ = F+7v+53)
c+s,0 —a + 8 +s,0—a—pF—d +v+s,a,b;
o+ B +s,0—a—ad +y+s,0—a —B+ 7+s,¢

(2.5) o Fy {

’
T e +y+s—1

X5F4 |:

Proof. From equation (1.9) and (2.5), we have

:Igia’,[ﬁﬁ’w 201 Z (*Z)!)us Aus a°
I'(c) ! b—1 —b—1 _
- k 1-—k)° 1—-k% *dk

Using equation (1.1) and (1.7) on the right side of the above equation, we obtain

[w/u] oo
(@)m ['(c)
(2.7) ZO 7;) U m ! T(b)I(c — b)

/ (x — t)'y_lt_o‘ng(a,o/, B,6" ;1 —t/z,1 —z/t)
0

1
Xto-l—m—i—s—l (/ kb+m—1(1 _ k)c—b—ldk,) dt,
0

If we use formula (1.8) in the right side of above equation (2.7), it gives

“T(v)

[w/u] oo _
(a)m (b)m x
; WZO (€)m m! T(y)

x
X / (:L' — t)'Y—lt_Oé FS(Oé,O/, 575/;7; 1_ t/:L‘, 1— CE/t )tg+m+s_1dt7
0
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_ i (*w)usA (CL)m (b)m xafafa'+m+s+'yfl
s! () m!

" o+ m+s)T(oc—a'+8+m+s)loc—a—F—a'+7+m+s)
To+p +m+s)lc—a—a' +y+m+s)l(c—a —B+y+m+s)’

o’aoz-‘r'ylz s F(U+S)F(U_O‘/+B/+S)
IFNo+p +s)Tc—a—a' +v+s)

XF(U—afﬂfo/Jr’ers)Z (c+8)m(lc—a' + 8+ 8)m
Do =37+ 2 9+ hulo == 47,

(o0 Bty ) @bz
(c—a'=B+7+8)m  (Om m!

w/u

(28) _ Uaa—&-'ylz wsxs

MNo+s)INo—a'+ 8 +s)T(c—a—B—a +v+s)
To+p +S)To—a—a'+7+s)(c—a' —B+v+53)

c+s,o—a+3 +s,0—-a—-—F—a +v+s,a,b;
x5Fy / oy o LT
o+ +s,0—a—ad +v+s,0—a —B+v+s,¢
Which is same as equation (2.4) and where |z| < 1. O

Theorem 2.3. If |z| < 1, then we have [ [4], p.278, Eq. 8.13]

dr a, b; _ (@) (b)n a+mn,b+n;
diU"QFl{ C; :1:] B W c+n; i

where ¢ is neither zero nor a negative integer then the following result is obtained

(2.10) Ig:_aﬂﬁ,ﬁ,ﬁ‘/[ o—1 Su[ ] LQFl |: a, b; x:|:| (Z‘)

dx™ G

(2.9) o Fy {

w/u]

_aaa+1 s
= K E Ap,sT

Do+ s)T(0c — o + B +s)T (a—a—ﬁ—a +7+5) (@)n(b)n
To+p +sT(c—a—a +y+s)T(c—a —B+7+35) (c)n

o+s,o—a +pB +s,0—a—F—o +v+s,a+n,b+n; }
o+p +s,0—a—d +y+s,0—a —F+y+s,c+n; ‘
where R(y) > 0; R(p) > max[R(—a'), R(B), Rla+ 8 —7)].

X5y

Proof. Operating both sides of (1.9) and (2.9) by the fractional integral operator

Ig+a,ﬁﬁ Yo =1

[w/u]
a0’ 8,87 | o s (@)n (D) a+mn,b+n;
=Igy P ' Z ‘ e 25 { c+n; 4 ’
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[w/ u]

_ o BB
- IO+

)

e (a)n(b)n i (a+n)m(b+ n)mxm
(

©n = c+n)mm!

Interchanging order of integration and summation which is valid under the condi-
tions given in the theorem, the above equation
(2.11)

[w/u]

Z i (a)n (b)n (a + n)m (b + n)WL Io;, o/’ B7 ﬁ’7 'Y[zo"‘rs*‘rm*l]

n (c+n)m m! o+

)

s=0 m=0

Now using equations (1.3) and (1.5), (2.11) becomes

[w/u] oo
Z Z (a)n (O)n (@+n)m (b+n)m po— oo/ tmtsty—1
s=0 m=0 (©n  (ctn)m  ml

Fo+m+s)Tlc—a' +8 +m+s)Tlc—a—F—a' +y+m+3s)
Fo+p +m+s)lc—a—a +y+m+s)l(c—a —B+y+m+s)’
[w/u]

xa—a—a’+s+’y—1

F(o—+s)F(o——a +8 +s)(o—a-B-a+7+5) ()n(b)n
Plo+pf +s)T(oc—a—a +v+s)(c—a' —F+7+s) (c)n

" N (0 S) o=+ e —a—B—a 7+ 8)m
2 o+t S)mlo —a— o/ 7+ 50— — B+ 1+ 5)m
(i 04
(c+n)ym m!
(/8]
_ us oc—a—a'+s+y—1
(2.12) = Z::O T AT

Fo+s)T(c—d+8 +s)Nc—a—pF—a" +v+5s) (a)n(b)n

No+ 8 +s)Tlc—a—a'+v+s)T(oc—a' =B+v+5) (¢)n
o F U—&—s,o—o/+B’—&—s,a—a—ﬁ—a’—i—fy—i—s,a—i—n,b—l—n;x
A g4 B ts,o—a—ad +yts,o—o —B+y+sctmn '

where |z| < 1, which proves the required result. O

Theorem 2.4. From [[3], p. 60, eq.(5)], we have

(2.13) o Fy { “’C;b; x] =(1—2) "R [ C‘“’;C_b; x] | < 1,
then the following results holds:
(2.14) Al {xals:; 2] oy [ a’c?? x” (x)

[w/u]

:xo—a—auﬂyfl Z (_w)us Aw,s z°

s!
s=0
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Fo+s)To—a+8 +s)I'(c—a—p—a +v+s)
FNo+p +s)N(oc—a—a +y+s)'(c—a —F+v+ )
o+s,0—d+p8 +s,0—a—F—a +v+s,
a+b—c,c—a,c—b;

3;1;2
xF 3.0: 1 T,x
' c+B +s,0—a—d +y+s,0—a —B+7+s,
G
where R(y) > 0; R(p) > max[R(—a/), R(F'), R(a+ B —7)], [« <1,.
Proof. From (1.9) and (2.13), we have
' 8,8’ [w/u] c—a,c—b;
= JuBBLY | o 1 s(1 _ —(a+b—c) — &0
Iy Z Ay sz®(l—2x) o [ - x} ,
it [ 0 apet o (@b = Omle = a)n(e = D)o 2
Co ; 8! w,s® mzn;O (O)n min! |’

Now changing the order of integration and summation valid under the conditions
which is given with the theorem, we obtain

(2.15)
[w/u] oo
Z Z us (a +b— C)m (C - a)n(c - b)n 161—;_&/7ﬂ;/3l77 [l,n—i-m—i-n—i-s—l] :

I'm!
= o m!n! (O)n

Now using equations (1.3) and (1.5), we obtain the right side of (2.15), which
reduces to the following form

[w/u]

b—2¢)y (c—a),(c—1b),
Z Z ( +m!n!) ( 26)<n )

s=0 m,n=0

FNo+m+n+s)INec—a'+5 +m+n+s)
To+p +m+n+s)lc—a—ao' +y+m+n+s)
FNo—a—-F—d+v+m+n+s)
F(a—a’—ﬁ—l—v—i—m—i—n—i—s)

[w/u]

Ufafa'+m+n+'y+571

XT

oc—a—a'+y+s—1

wsx
F(0—|—S)F(a—a —|—ﬂ’—|—s)F(U—a—ﬁ—a’—|—’y—|—s)
Mo+ 7 +5)00 —a—o +7+ 90 —a —F+71+5)
xi (0 + S)min(0 =0/ + B + 8)min(o —a = B— 0’ + 7+ )t
(c+ 8 +8)min(c—a—a' +7+ 8)min(c —a' = B+7+ $)min

(a+b—c)m(c—a),(c—b), ™"
% (O)n b m!n!’

m,n=0

Finally, using formula (1.6) we obtain that the above result

/ /(i)
(2.16) =gomometml N T,

s!
s=0
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" TNo+s)Nc—a'+8 +s)T(c—a—B—a +7+s)
To+p +s)Tc—a—a'+7+8)(oc—a' —B+v+53)
oc+s,0—d+p8 +s,0—a—F—a +v+s,

3:1:2 a+b—c,c—a,c—b;
xF 3.0: 1 T,x
' c+B +s,0—a—d+y+s,0—a —B+7+s,
)
where |z] < 1. O
Theorem 2.5. If [z| < land (1% | < 1, we have [ [3], p.60, eq-1]
a, b; _ _a a,c—b;, —x
(217) QFl |: c; CC:| = (1 IL’) 2F1 |: e 1_x:|,
then
(2.18) I B A [x‘fl SU[a] o Fy [ “’Cl? ; x”
[w/U]( w)
_ L o—a—a +y+s—1 — Wus s
=z 273! Ay s
s=0
" Fo+s)T(o—d+08 +s)T(c—a—F—-a +v+s)
MNoe+ 08 +8)T(oc—a—a'+y+s)T(c—a' —B+v+5)
c+s,0—d+0 +s,0—a—0F—a +v+s,
4;0;1 a, c—b;
xF ’ ’ ’ L, —
3;0;1 o+p +s,0—a—-ad' +y+s,0—-a -B+7+s,
&)

where R(y) > 0; R(p) > max[R(-a’), R(F'), R(a + B —7)].
Proof. From (2.17), we have

a, o ! o— u ) b;
Ig; BBy [ac Lsula] o Fy [ ac. x” (z)

)

[w/u]
a,a ’ o— —W)ys s —a a,c— b’ —
= IO—‘;- BBy T ! Z ( S')u Aw,sl’ (1 — $) 2F1 |: c: 1— $:| )
s=0 ’ ’
o @l ()
_ Ig_;_a B, 8%y 3?0_1 Z uSAw,s 78

s!

(©)n mln!

— n(a+n)m(a)n(c—0b)ya™™
x > (1) :
m,n=0
Applying the formula (a+n),,(a), = (a)m+tn and changing the order of integration

and summation which is permissible under the conditions stated with the theorem,
we obtain

(2.19)
[w/u] oo
= Z Z %Aw s(_l)nw]maﬁﬁﬁ’w [z mnte1]
por e D ’ () min! 0F
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Now using equations (1.3) and (1.5), we obtain the right side of (2.19), which
reduces to the following result

[w/u]

oy L (@)m+n(c—b)n
PR SR )

'l
s=0 m,n=0 me e

¢ == +mnty a1 FNo+m+n+s)INo—a' +5 +m+n+s)
Plo+f+m+n+s)Tc—a—a +y+m+n+s)
MNo—a—-F—-d4+v+m+n+s)
F(o—a’—ﬁ—l—v—i—m—i—n—i—s)

w/U]

o’—a—a'+'y+s—1

wsx
[(oc+s)T (O’*O& +5'+5) (c—a—F—-—ad +v+5s)
No+p +s)TNc—a—a'+7+8)Noc—a' —B+v+3)

xi (0 + S)min(0 =/ + B + $)min(o —a = B=a' + 7+ i
(c+ 8 +8)min(c—a—a +57+ 8)min(c —a = B+5+ 8)min

% (@)m+n(c—b)n ™ (=2)"

m,n=0

(C)n m! n! ’
Using the formula F b TZ " [.] (1.6), we obtain the right of the above equation
[w/u] (—w) /
220 Sy ot
s=0 ’

MNo+8)T(oc—a'+8 +s8)T(c—a—F—a' +v+5)
Fo+p +s)Tc—a—-—a'+7+s)I'(c—a —f+~v+5)
ct+s,o—d+p +s,0—a—B—a +v+s,

<F 4;0;1 a, c—b; B
3:0;1 | o+f +s,0—a—a +v+s,0—a —B+y+s,
G
where |z | < 1 which is the desired result. O
Theorem 2.6. For
a, b; _ b c—a,b; —x
(221) 2F1 |: c; l‘:| = (1 —Z‘) 2F1 |: e ]_—5L':| 5
then
a,a’, 8,8,y o—1 qu a, ba R (_w)US

(2.22) Iy} 277 S o Fy o " (z) = ZO TAw’S

Xl,a'—a—o/—i—v-&-s—l F(J—"_S)F(U_O/—'_B/"_S)F(U_a_ﬁ_a/+’y+s)
No+ 08 +s)Tc—a—a' +v+s)T'(oc—a/ = F+7v+53)
F4;0;1 {UJrs,aa’+ﬂ’+s,aa5a’+’y+s,b;ca; }

3;0;1 o+ pf +s,0—a—d +v+s,0—a —B+v+s;c T
where R(y) > 0; R(p) > max[R(—a’), R(F'), R(a+ 6 —7)].
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Proof. From (2.21), (1.7), (1.9) and (1.4), we obtain
[w/u]

l l B _ b. —
_ [8‘_;_0‘ BB | go1 Z ( w')uﬁ Aw,sxs(l _ x)*b2F1 |: ¢ c(.l’ ; 1_x:| )
sl ’ .
'8, B & (—w)
o B 1 us
= I(?+a e Z s! Aw,s2”
s=0

|
m,n=0 mln (C)n
(2.23)
[w/u] oo n
Z Z w s (71) (b)m+n(0 — a)nI(()::,a/»515/17[x0+m+n+571]a
s=0 m,n =0 m!n! (C>n
[w/u] .
D S g e Vi LSS P I
*minl (€)n

s=0 m,n=0
Tc+m+n+s)INc—a'+5 +m+n+s)
Tlo+f+m+n+s)Tc—a—o +y+m+n—+s)
Ne—a—-F—d +y+m+n+s)
Tlo—o —B+y+m—+n+s)
[w/u]
= Z (_w)“SA xa—a—a’+'y+s—1
s! e
s=0
To+s)Ilo—a +8 +s)'oc—a—F—a +7+5)
FNo+p +s)N(oc—a—a +y+s)'(c—a —F+v+ )

% io: U+5m+n(a_a+6/+8)m+n(o'_a ,8—04 +7+S)m+n
(@40 +8)mn(0 —a—a +7+ 8)myn(0 =& = B+ + 8)min

m,n=0

(D) min(c—a)n ™ (—2)"

X

(C)n m/! n! '
Using the formula F i 77; ;L [.] (1.6) we obtain the right of the above equation as
[w/u] (_w) /
(2.24) B
s!
s=0

Flo+s)To—a+8 +s)I(c—a—p—a +v+5s)
Fo+p +s)IN(oc—a—a +y+s)'(c—a —F+v+ )
F4;0;1 ots,o-—ad+pf +s,0-a-B-a +y+sbc—a
3;0;1 o+ B +s0—a—o +y+s,0—a —B+y+sc U
where |z| < 1, which is the desired result. O
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Theorem 2.7. If |z| < 1, then we have
I'(l1—c¢)

2.2 c: = F .
(2.25) G(a, b;c; x) Tati—oThri—0 (a, b;¢; x)
I(c—1) ,_.
—_~ 7 c 1— 1—c: —
+F(a)F(b)x F(a+ ¢, b+ ¢ 2—c¢x),
and / /
L5y P [ Sl Flab; a+b+1— 1 — )]
'w/u]
(2.26) = g7 ety Lottt
Lo+ +5s)

o —do —l—ﬁ’—i—s) (J—a —a—B4+v+s)T'(1—c¢)

XF(G—o/—a—&—’y—!—s)F(a—a’—l—v—ﬁ—i—s)F(a—!—l—c)F(b—!—l—c)

< F o+s,0—ad +p3 +s,0—ad —a—B+~v+s,a,b; -
A g4 B Fs,0—d —atyFs,o—d +y—B+s, ¢
[w/u]
4z o' —a— c+»yz us s F(070+1+5)

Te+ 5 —c+1+5s)
NG —|—6’—c—|—1+s)f‘(a—o¢ —B—a—-c+1+s)I'(1—-¢)
FNo—a+y—a—c+14+8)(c—a/—F+7—c+1+s)(a)'(b)
c—c+1l+s, c—a+8 —c+1+s,
c—d —-a—-fB—-c+1l+s,a+l—c b+1—g¢
><5F4 T
c+8 —c+1l+s, 00— —a+y—c+1+s,
o—o —f+y—c+1l+s, 2—c¢
where R(y) > 0; R(p) > max[R(—a'), R(F'), Rla+ 8 —7)].

X

We note that (2.25) represents hypergeometric function of the second kind [[4], p.
285, Pb.28 |.

Proaf Operating both sides of (1.9) and (2.25) by the fractional integral operator

Iy +D‘ BBy [27 ~!] and using expansion of hypergeometric function on the right

side of the equation, we obtain

[w/u]
VN - - , I'l-c¢)
:Iava:ﬁ)ﬂ;')’ o—1 ( w)usAws s
o+ v ; s! ’xr(a+1—c)r(b+1—c)
> a)m ]a’o‘,’ﬁvﬁ/,'y o1 /] (7w)uSA s
x mZ:O m! + 1ot T ; ol w,s L
y Mxl—c i (a+1—=¢)m (b+1 _C)mxm ’
I'(a)T(b) — m! (2—0)m

Interchanging the order of integration and summation which is permissible under
the conditions stated with the theorem, the above line becomes

_ m o) e @ (O
(227) S Tla+1—-e)(b+1— ; mZ:o !
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xlava/,ﬁyﬁ/v'}’

[w/u] oo
(1
o+m—+s—1
S = DI I S
(a+1=¢)m (b+1—0)m '8 g B
J& PP o+m—c+s
x m! (2—c)m OF [ I
Now using the equation (1.3), we obtain
[w/u]
_ Z (—w)usA 47— —atys—1 Lo+ s)T(c—a + 5 +5s)
— s e Fo+pf +s)(c—a —a+y+5s)
" INo—o —a—3B8+y+s)(1—-¢)

i m(0)m (74 8)m
Plo—a/+7=B+s)(a+1=-c)l(b+1-c) = (O)m (040 +5)m
_ / B m -

X(U a+ﬂ +S)m(0 « B a+7+8)mL+Z( w)usAULS
(c—a—d+7+8)m(c—a' =B+7+5)m m! ’
MNo—c+1+s)T(oc—a'+8 —c+1+5s)
(c+p —c+1+s)(oc—a'+y—a—c+1+3s)
XF(O’—O/—B—O[—C—Fl—i—S)F(l—C)i (c—ad+p0 —c+1+35)m
F(J—O/—ﬂ+7—c+l+s)F(a)F(b)m:O(J—afo/qL’ychrlJrs)m
(c—ct+tlts)mc—a-—B-—ad —ctl+s)mla+1l—0c)m(b+1—c)ma™
(c+B —ct+tl+s)m(c—a =B+y—c+1+38)m(2—c) !

’
anfoc —a—c+y+s

(— W) us o+ s)I'o—ao' + 5 +5s)
; s! Au.s (c+p +s)(c—a' —a+v+s)

« F(U —o —a— B4+ S>F(1 - C) mo—a'—a—&-'y—&-s— 1
MNo—a'+y—B+s)T(a+1—c)T'(b+1—c¢)

“F oc+s,0—ad +p3 +s,0—ad —a—B+~v+s,a,b;
Al o4 B +s,0—ad —a+y+s,0—o +y—B+s, ¢

w/u

x(rfo/fachr'ers F(U —c+1+ 8)
w s

IFo+p —c+1+5s)
F(a—a +08 —c+1+s)(lc—ad—f—a—c+1+s)T(1—c¢)
Ne—d+y—a—c+1+s)T(c—a —B+y—c+1+3)T(a)T(b)

c—c+1l+s, c—a+8 —c+1+s,
c—a —a—-f—-c+1l+s,a+l—c, b+1—c
X5 Fy

X

x
c+8 —c+1l+s, 00— —a+y—c+1+s

o—o —f+y—c+1+s, 2—
where |z| < 1, which is the desired result
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3. SPECIAL CASES

If we set @ = 0 and use the identity
(31) (g rommee) @) = (15577) (@)

in theorem 1-7, where (Ig_;’g’") (x) is the Saigo operator [7]. Then we arrive at

Corollary 3.1. If |z| < 1, and using equation (2.1), where c is neither zero nor a
negative integer, then we have

(32) 15 [ sylal o2 [ o] | @
_ i J‘”f Dlo+9)To—f+7+s)
’F(U—i—Oz—i—'y—i—S)F(U—ﬁ—l—S)
x4 F U+3>U—ﬁ+’7+3aa7b§
453 ct+a+vy+s,0—0+s, ¢

Corollary 3.2. If |x| < 1 and if R(c) > R(b) >0, [[3], p-47, Theorem 16], then
the following result holds

(3.3) I(’f“jrﬁ’W [x"l So[x] 2F [ a,c;b; x” (z)
_ o J"“”Z/“ o T+ (= f++5)

Plo+a+vy+s)T(c—F+5s)

0'+870'—ﬂ+’7+8, a, bv
Xl [ c+a+vy+s,0—0 +s, ¢ :17]
where R(7y) > 0; R(p) > max[0, R(S —~].

Corollary 3.3. If |z| < 1, then we have [[4], p.278, Eq. (8.13)], the following
result obtained

(3.4) o8 [x“ SU[2] o F) [ “’c;b? x” ()

_1“”2/3‘] ST P(o+35) (o= f+7+5)
~ To+p8 +s)T(c+a+v+s)'(c—B+s)
o (@)n (B)n () p| otso—Btyts,atn bt
C(©)n ct+a+vy+s,0—-0+s,c+n; '
where R(7y) > 0; R(p) > max[0,R(8 — 7].

Corollary 3.4. From [[3], p. 60, eq.(5)], then the following result obtained

(3.5) ol [xff—l SU[a] o Fy [ “ x” (@)

_ o1 N s o T(o+8)0(0 =B+ +5)
x Z s! w,s L To+a+y+s)I'(c—pF+5s)
1:2 { o+s,0—B+~v+s,a+b—c,c—a,c—b
1 ct+a+vy+s, 0—B+s;c T, T
where R(y) > 0; R(p) > max[0, max[0, R(5 — v](8 — 7]
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Corollary 3.5. If [z| < 1 and |7%| < 1, we have [[3], p.60, eq(1)], then the
following result obtained
(36) 1577 [a st o [ 0 o] )

w/u
L3 0y osres Dot o= Bta+0)
s! e No+a+y+s)T(c—L+s)

><F3;0;1 o+s,0—pB+v+s,a,c—b .
2:0;1 c+a+v+s,0—0+s;c¢ T
where R(y) > 0; R(p) > max[0, R(8 — v].

Corollary 3.6. If |z| <1 and |1

—| < 1, using (2.21), then the result obtained

b

(3.7) oo [xff—l SU[a] o Fy [ “ x” (@)

[w/u]
_ Z‘U_B_l Z (_w)UuS Aw s 8 F(O + S)F(U — B +7+ S)
gt s! '

Po+a+y+s)T(c—F+5s)

3;0;1 o+s,0—B+v+s,bc—a;
><F201 [ T,—x|.

octa+y+s,0—-pB+s; ¢
where R(y) > 0; R(p) > max[0, R(8 — 7]

i Y

Corollary 3.7. If |z| < 1 and equation (2.25), then we have

(3.8) I&ﬁ’v[x"_lSZ[;v]F(a,b;a—l—b—&—1 —c;1—z)]

Y o D(o +8)l(0 — B+ +5)L(1— o)
s! “Tlo+a+y+s)To—B+s)Ta+1—-c)l(b+1-c)

U+570_B+7+S7 Cl,b;
c+a+vy+s,0-—06+s,c

fw/u] |
Xa:”_5+s_14F3 I: :|

s po—Bs—1 IMo—c+1+s)T(c—B+v—c+1+s)I'(le)
Fo+y+a—c+1+s)'(c—B—c+1+s)I(a)(b)

A F 0—c+1+s7a—6+7—c+1+5,a+1—c,b+1—c;x
a8 ct+a+y—c+l+s,0-F—c+1+s2—¢ ’

where R(y) > 0; R(p) > max[0, R(B — 7]

We note that (2.25) represents hypergeometric function of the second kind [[4], p.
285, Pb. 28].
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4. CONCLUSION

The Gauss hypergeometric functions defined by (1.4), possess the advantage that
most of the known and widely-investigated special functions are expressible also in
terms of the Gauss hypergeometric functions. Therefore, we conclude this paper
by remarking that further special cases of the main result in Section 2 and Section
3 respectively as:

(i) It is interesting to observe that the results given by Saxena Ram and Suthar
[11] follow from the results derived in this paper that if we set w = 0, Agp =1
then S¥ = 1, consequently the results (2.1), (2.5), (2.9), (2.13), (2.17), (2.21) and
(2.25) yield respectively.

(i) Also it is observe that the results given by Singh and Singh [[12], eq. (2.2),
(3.2), (4.2), (5.2), (5.6), (5.10), (5.14)] follow from the corollary results derived in
this paper, if we set w =0, Agp = 1 then S; =1.

The results thus derived in this paper are general in character and likely to find
certain applications in the theory of special functions.
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