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1. INTRODUCTION

We define the well known Pochhammer symbol [7] for any complex nurmalsr

(1.1) (a>n=%
A (n=0,a € C\{0})
Na(a+1)---(a4+n—1) (neN,a € C),

wherel'(z) is the well known gamma function defined by

['(2) :/ e "z ldr
0

for Re(z) > 0.
Based on Pochhammer symHol (1.1), the generalized hypergeometric functignnuitirer-
ator andg denominator parameters is defined [1, 3,/15/ 18, 19] as

ai, -+, @ = Hp:1(ai)n z"
(1.2) ptq {bl, ey by } nz% H;l:l(bi)n n!
It can be easily verified by the ratio test[1, 2] that the sefies (1.2) is convergent foxajl
Also it converges inz| < 1 for p = ¢+ 1 and converges everywhere fox ¢+ 1 and converges
nowhere ¢ #0)forp > q+1.

Further, ifp = ¢ + 1, it converges absolutely foe| = 1 provided

0= Re<ibj —ibj> >0
j=1 j=1

holds and is conditionally convergent fpr] = 1 andz # 1if —1 < 6 < 0 and diverges for
|z| = 1andz # 1if § < —1. For more details, we refer [15].
The two very important cases of the series|(1.2), viz.

|
—~  (¢)n n!

converges forz| < 1 and

a - (a)n 2"
1F1 |:C,Z:| = ; (C)nm
converges everywhere, popularly known in the literature on the Gauss’s hypergeometric func-
tion and Kummer’s function or confluent hypergeometric function arising in many physical
problems|[12, 13, 17].
Itis evident that whenever a generalized hypergeometric functions reduce to gamma function,
the result are very important from the application point of view.
Moreover, here we shall mention the following classical summation theorems recorded in
[].

e Gauss Theorem for Re—a —b) > 0

(1.3) oy [ v b1

AJMAA Vol. 16, No. 1, Art. 10, pp. 1-15, 2019 AJMAA


http://ajmaa.org

ON A NEW CLASS OFEULERIAN’S TYPE INTEGRALS 3

e Kummer’s Theorem
el e b  T(l+a—-bI(1+ 3a)
l+a=b" "] T(1-b+1ia)l(1+a)

(1.4)

e Second Gauss Theorem

a, b 1] Val(zla+b+1))
(1.5) 2F1 { Ha+b+1) ’5} - P(3(a+ )50+ 1))

e Bailey’s Theorem

a, 1—a ] 1 . ( )F(%( 1))
(1.6) 211 { b 5} - T((a+b)PG0—a+1))
e Dixon’s Theorem

a, b, c '
(1.7) 3F2[1—|—a—b, 1—|—a—c’1}

P+ 3afQ+a—-bl1Q+a—cl(1—b—c+ 3a)
S I(14+al(1-b+ia)(1—c+ia)(1+a—b—c)
e Watson’'s Theorem

a, b, c
(1.8) 3F2{l(a+b+1) 2¢ '1]
VrL(e+ 3)T(5la+b+ D)(c—3(a+b—1))

" T3 (a+ D)L+ 1)T(e— S(a—1))D(c— (b— 1))
e Whipple’s Theorem
(1.9) 3Fo [ a,C’ 12;?0—1— 1b ;1}
_ 72172 ()20 — ¢+ 1)
F(%(a +o))I'(b+ %(a —c+ 1))F(%(1 —a+o)l'(b+1-— %(a +¢))
e Pfaff-Saalschiitz Theorem

. b, —n | (c—a)(c—b),
(1.10) 3F2{c, 1+a+b—c—n’1}_(c)n(c—a—b)n

e Second Whipple's Theorem

a, 1414 sa, b, ¢ lla—b+1)l(a—c+1)
1.11 F. ’ ’ -1 =
( ) 43{%%@ b_|_1 a—c+1" } Fla+1Dl'(a—b—c+1)

e Dougall’'s Theorem
a, 1+%a, c, d, e
(1.12) 5F4[%a, a—c+1, a—d+1, a—e+1’1}
CTla—c+ Dl a—d+ 1) (a—e+1)l(a—c—d—e+1)
S Ta+1DIl(a—d—e+ 1) (a—c—e+ 1Dl (a—c—d+1)
e Second Dougall's Theorem
a, 141 sa, b, ¢, d, 1+2a—b—c—d+n, -n ‘
(1.13) 7F6{2a a—b+1 a—c+1l,a—d+1,b+c+d—a—n, a+1—|—n’1
_(a+pla=b—c+1)(a—b—d+1)(a—c—d+1),
S (at+l=bp(a+tl—c)pla+1—d)(a+1—-b—c—d),
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For finite sums of hypergeometric series, we will use the following symbol

(m) a e a m Hp_ (CL ) Zn
F |: 1 ) p; 21 — i=1\"t/n -
PO bq nZ:O ngl(bz)n ]
where for instance
(-1) (0) (€] ap---a
pFa(2) =0, pFy(2) =1, pF(2) =1+ b, .bpz'
q

By using the following relation [14].

a/,---’a/_’ 1
(1.14) oy { b117.'. | bqp_ll’ m ;Z:|

_ D(by) - T(bg1) T(ar —m+1)---T'(ap-1 —m+1) (m—1)!
" [(ay)--T(apy) Ty —m—+1)---T(byy —m+1) zm1

ap—m+1,---, ap1—m+1

X{p_qu_l{bl—m—l—l,---,bq_l—m—l—l’Z
_ (M*Z) al_m_i_l’...’ap_l_m_f_]_‘ }
p=1tg=1 bl—m+1,---,bq_1—m+1’z ’

very recently Masjed-Jamei and Koepf [11] have established generalizations of the classical
summation theoremp (1.3) fo (1]13) in the following form:

(1.15)  5F) [ " b’m 1 ;1]
~ Im)I(e)l'(@a—m+1)I'(b—m + 1)
B ['(a)D(b)T(c —m + 1)
Flc—=m+1)I(c—a—b+m—-1) ™Al g—m+1,b—m+1
{ e—al(c—1b) e c—m+1 1”

(1.16)
3Fy { acg bﬁ’m,lm ;—1}
_ (_1)m_1f(m)F(a —b+m)T(a—m+ Db —m+1)

T(a)T(0)T(a —b+1)
F(a—b+1)I(1+ 3(a—m+1)) m 2D g—m+1,b-—m+1
X{F(2+a—m)F(m—b+%(&—m+1))_2F1 a—b+1 ’ 1]}
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a, b, 1 1
(1.17) sk [ %(a+b+1), m’9

B 2m7111(771)11(%@ +b+1))'(a—m+1)I'b—-—m+1)

D@ (—m+1+1(a+b+1))
{ﬁf(—m+1+%(a+b+1)) AT a—m+1, b—m+1 1}}
P14+ a—m)PA+Lb—m)) ' | -m+1l+g(a+b+1)’2

=3

a, 2m—a—1,1 1

(118) 3F2 |: b, m ) §

_ gt LE®L(a = m + H(m — a)
T(a)T(2m —a—1)T(b—m+1)
{ I(3(b— m+1))r(§(b—m+2)) _<mj;2> a—m+1,m—ag]}
—mA I+ ia+b)rEb—a+1) *° b—m+1 2
=y

(119) 4F3 |: . g7 b; C, 1 ’1:|

b+m, a—c+m, m
_I'm)I'a—=b+m)l'a—c+m)l'(a+1-m)['(b+1—-m)['(c+1—m)
F(a)l'®)C(e)l(a—b+1DI(a—c+1)
{ F(G(a+3—m))l(a—b+1)T(a—c+1)I(=b—c+ 3(a+3m—1))
Dla+2—m)I(=b+3(a+m+1))[(—c+3(a+m+1))I(a—b—c+m)
(m]:ﬁ){a—m—kl, b—m+1, c—m+1 ;1} }

-3z a—b+1, a—c+1
— Q.

a, b, c, 1 .
(1.20) 4F3 [ Ha+b+1), 2c+1—m, m 711

Tm)I(A(a+b+1)I(2c+1—m)(a+1—m)[(b+1—m)I(c+1—m)
[(a)T(b)(c)(—=m + 2(a+ b+ 3))(2c — 2m + 2)

{ Val(c=m+3)D(=m+3(a+b+3))[(c—i(a+b-1))

F(1+43(a—m)P(1+i(b—m)T(c+1—i(a+m)(c+1—1(b+m))

_(mﬁf) a—m+1, b—m+1l c—m+1 }
2l —m4 1+ a+b+1), 2c—2m+2°
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(1.21) 4F3[a,62m—1—a, b, 1;1}

2b—c+1, m

 Tm)I(e)l'2b —c+1)I'(m —a)l(a+1—-m)['(b+1—m)
F(a)L®)2m—1—a)l'(c+1—m)[(2b —c—m+ 2)

><{ mw22m=2=1 0 (c—m + 1)
F(—m+1+3(a+c)l(—m+14+b+3(a—c+1)I'(5(1—a+c))
[(2b—c—m+2) <mp:2> { a—m+1, b—m+1, m—a ;1}}

TTe+1-3a+e) L emmal 2ocomi2
a, b, —n+m—-1,1 1 _ (m-DI{—=c)n
(122) 4F3[C’ l+a+b—c—n, m ’1:| n (1—a)m—1(1_b)m—1

(c—a—b+n)m (¢ —a)n(c—D),
n+2—m)p, % {(c+1—m)n(c—a—b+m—1)n

_(m};Q) a—m+1, b—m+1, —n 1 }
2 0 c—m+1, 24a+b—c—m—n"’
:QS
1
a, sla+m+1), b, ¢ 1 Y
(1.23) 5F4{%(a+m—1),a—b+m,a—c+m,m’ 1 = (=0 T0m)

y F(3(a+m—1)(a—b+m)l(a—c+m)(3(a—m+3)(a—m+1)
D(a)T )T ()T (3(a+m+1)T(3(a—m+ 1))
T(b+1—mD(ct1—m) T(1+a—bI(1+a—c)
U

Fla—b+1DI'(a—c+1) 2—-m+a)ll(im+a—->b—c)

m2) T g —m+1,b—m+1, 2(a—m+3),c—m+1
— 4F3 1 ? 1 }
sla—m+1), a=b+1, a—c+1
— O
1
a, 5(@ +m+ 1)7 G, d’ ) 1 .
(1.24) 6F5{%(a+m_1)7a—c+m,a—d+m,a—e+m,m’

_ Lm)T'(3(a+m —1))(a—c+m)(a—d+m)I(a—e+m)
IFNa—c+I'(a—d+1)'(a—e+1)
Fa—m+1I(E(@—m+3)T(c+1-—mI(d+1—m)(e+1—m)
D(a)T()T(@)T(e)T(3(a+m+1))(2(a —m+1))
{ F'a—c+Dl'a—d+ 1) (a—e+D'(a—c—d—e+2m —1)
I'e2—-m+al(a—c—e+m)l(a—d—e+m)I'(a—c—d+m)
(m=2) [ a—m+1l,c—m+1,3(a—m+3),d—m+1l,e—m+1 .1} }

— st %(a—m—kl), a—c+1, a—d+1, a—e+1 ’

= (o
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(1.25)

F a, %(a-{—m—‘rl), b, ¢, d, 2a—b—c—d+2m—-1+n, m—n-—1, 1 1
847 %(a—l—m—l),a—b+m,a—c+m,a—d+m,b+c+d—a+1—m—n,a+n+1,m’

(33—a—m))m-1(l —a+b—m)m
B0 —a— )= @
l—a+c—m)pa(l—a+d—m)pa(m+n+a—b—c—d)m(—a—n)nm
% (1=0)ma1(l=0)m1(l =d)a(b+c+d—2a+2-2m—n)p1(n+2—m)m
{(a—m+2)n(a—b—c+m)n(a—b—d+m)n(a—c—d—i—m)n
(a—b+1)(a—c+1)(a—d+1)la—b—c—d+2m—1),

_(m};m a7m+1,%(a7m+3),bfm+1,cfm+1,dfm+1,2afbfcfd+m+n,7n 1
756 %(a—m—i—l),a—b—i—l,a—c+1,a—d—i—l,b+c+d+—a+2—2m—n,a—m+n+2 )

= (=1)""Ym —1)! x

= Q11

It is interesting to mention here that for = 1, the results[(1.15) td (1.P5) reduce to the
results [(1.B) to[(1.13) respectively. For other generalizations and extensions of the freqults (1.4)
to (1.9), we refer([6,18,19, 10, 16].

The aim of this paper is to establish eleven Eulerian’s type integrals involving generalized
hypergeomertic function by employing the summation theoréms](1.1p) td (1.25). Several new
and interesting special cases have also been given.

2. EULERIAN'S TYPE INTEGRALS

The eleven new class of Eulerian’s type integrals involving generalized hypergeometric func-
tions to be established in the paper are given in the following theorems.

Theorem 2.1.For m € N, Rgb) > 0, Rdc—b) > 0 and Réc —a — b+ m) > 1, the following
result holds true.

(2.1) /01 71— 2) R {a’m 1;23] dr = —Nb)ll:((;_ b>Q1,

where(?; is the same as given {1.15)

Proof. For proving Theorer 2|1, denoting the left-hand sid€ of| (2.1) Jsxpressing /' as a
series, change the order of integration and summation, evaluating the beta-integral, we have

(@D T+ m)T(c—b)
= ; (m)pn! L(c+n)
Using [1.1) and after some simplification, we have

_ F(b)r(c—b) - (a)n(b)n(l)n 1
= T(c) 2 n!

(€)n(m), nl
Summing up the series, we finally get

r')I'(ec—0b) a, b, 1
Now, we observe that thel, appearing can be evaluated with the help of the rejsult](1.15)

and we easily arrive at the right side pf (2.1). This completes the proof of Théorem 2.1.

|

n=0

I =
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Corollary 2.2. In Theorem 21, if we take: = 2,3 (omitting the trivial case ofn = 1), we
respectively get the following integrals.

1
/ 21— 2) LR {a, 1;x] dx
0 2

_ (c—1) F(b)F(c—b){F(c—l)F(c—a—b+1)_1}
(a—1)b—1)  I(c) I'(c—a)l'(c—1b)

and

[0 [y ]
PB)(c—b)  2(c—2)s

I'(c) (@ —2)3(b—2),
{F(c—2)F(c—a—b—|—2) ab+c—2a—2b+2}.

['(c—a)l'(c—10) c—2

The following Theorems and the corresponding Corollgries 2[31d 2.22 can be obtained by
employing the result$ (1.16) tp (1]25). Hence, they are given here without proof.

Theorem 2.3.For m € N, Rgb) > 0 and Réa — 2b +m) > 0, the following result holds true.
1 J—
(2.2) / mb*1(1 _ x)a—2b+m712F1 { aam 1 ;_m} dr — L'(b)(a—2b+m)
0

I'(a—b+m) >
where(), is the same as given {{g.16)

Corollary 2.4. In Theorenj 23, if we take: = 1,2, 3, we respectively get the following inte-
grals.

L)1+ a—2b)(1+ 3a)
Fl+a)l(1+ia—b)

1
/ xbfl(l o Zf)ai%(l + :L')iadiC —
0

1
/ xbfl(l . x>a72b+12F1 |: a, 5 1 ,l':| dax
0

_ (a—b+1) F(b)F(a—2b+2){ _F(1+a—b)r(§a+§)}
S (a—-1(b-1) T(a—b+2) M(a)(3a—b+3)

and

1

/ .Cljb_l(l o $)a_2b+22F1 |: a, 5 1 ’x:| dx

0

_ 2a—b+1), T(H)(a—2b+3)

(a—2)3(b—2)y T(a—b+3)

Mza)l1+a—=b)  3a+b—ab—3
I(a—1I'(3a—b+2) I+a—-10 '
Theorem 2.5.For m € N, Rgb) > 0 and Réa — b + 1) > 0, the following result holds true.

lx—1 _ p)3(a=b-1) a, 1,}@, x_F(b)F(%(G_lH‘l))
(2.3) /O -l )z (a=b QFI[ . ,2]d = F(%(a+b+1))

3

where(2; is the same as given {A.17)
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Corollary 2.6. In Theoreni 25, if we take: = 1,2, 3, we respectively get the following inte-
grals.

['(2a)T(1b)

2 2
and

/1 J}b_l(l . x)%(a—b—l)ZFl |: a,g 1 ,%ZL’:| dr
2@ +b—1)(a+b-3) TOT(3(a—b+1))
(@ —2)2(b—2), F(%(a+b+1))
ﬁf(%(a—l—b—?})) ab—a—>b+1
A |

(3(a = D)T(5(0—1)) a+b—3

2

Theorem 2.7.For m € N, Rga) > 0 and Réb — a) > 0, the following result holds true.

(2.4) /0 x“_l(l — x)b_a_lgFl { 2m—a—1, 1 : lx} dr = —F(a)g((z)— a)

m 2 Q47

where(, is the same as given {.18)

Corollary 2.8. In Theorenj 27, if we take: = 1,2, 3, we respectively get the following inte-
grals.

1

! a—1 b—a—1 —a—1 _ 21_b F(1>F(G>F(b - CL)
/Ow (1—=x) (1—595) dx =

F(3(a+b)I(5(b—a+1))

! — 1
R € S Ly 21 3=a 1 c—x| dx
0 2 2

_ 21 -0 (a)'(b—a) { T(5(b—1))T(5b) B 1}
(I1—a),  D(b) I(5(a+b)—1((b—a+1))

and
/0 N1 = z)m L Ry [ 5~ %’ L ,%x] dx
~ 8(b—2)2 T(a)T'(b—a) { L((b—1)T(5(b—2)) _ ba—a®+2b— 10}
 (a—4), L'(b) F'(i(a+b)—2)L(3(b—a+1)) 2(b —2)

Theorem 2.9.For m € N, Re€¢) > 0 and Rg¢a — 2¢ +m) > 0, the following result holds true.

1
e—1(1 _ . na—2c+m—1 a, b, 1 ~ T(e)T(a - 2¢+m)
(2.5) /Ox (1—2x) 3F2{a—b+m, m,x]dx— Tla—ctm)

whereQ; is the same as given {{.19)

Qf)a

AJMAA Vol. 16, No. 1, Art. 10, pp. 1-15, 2019 AJMAA
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Corollary 2.10. In Theoren] 29, if we takex = 1,2,3, we respectively get the following
integrals.

1
c—1 a—2c a, b .
/03: (1—x) 2F1{1+a_b7x}dx
F()T(1+a—20T(1+3a)l(1+a—b(1+ia—b—c)
Fl+a)l(1+3a—bl1+3a—c)T(1+a—b—c)

Y

/0 21— 2)0 %R, [ a?bf,z 1 , ;x} I
I+a-0b(1+a—c) (24 a—2c)
(a=10b-1)(c-1) DIla-c+2)
{F(%(a+ (1 +a-bT(1+a—ol(la—b—c+3) 1}
M@l (Ga—b+35)lGa—c+ )2 +a—b—c)

and
/0 21— 2)" R R, [ a(i,b—f_),g’ 03 2| dz
_ 2(a—b+1)s(a—c+ 1) I'(c)I'(a —2¢+ 3)
(a—2)2(b—2)2(0—2)2 F(CL—C+3)
{ FGa)l(1+a—-bl(1+a—c)T(3a—b—c+4) (a=2)(b—=2)(c—2) 1}
r )

(a—DP(ta—b+2)T(3a—c+2)IB3+a—-b—c) (a—b+1)(a—c+1

Remark 2.1. The first result given in the Corollafy 2]10 is also recordedin|[4, 5].
Theorem 2.11.For m € N and Réc) > 0, the following result holds true.

where( is the same as given {d.20)

v F2c—m+1)

Corollary 2.12. In Theoren] 2.1]1, if we take: = 1, 2,3, we respectively get the following
integrals.

F(Zc)F(%(a + 1))F(%(b + 1)T'(c — %(a —1))I(c— %(b — 1))

AIJMAA Vol. 16, No. 1, Art. 10, pp. 1-15, 2019 AIJMAA
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and

/0 (1 — 2) R, { %(aa—;—bz—’ 1)71 337 dx

(2c=3)(a+b—1)(a+b—3) I'(c)'(c —2)
(c=1)(a—2)2(b—2), I'(2¢—2)

[l NGe b 9e 3lavh ) __fa=26-2) )
G

(a— G- 1)T(c—Lat+ )T(c—L(b+1)  a+b—3

Remark 2.2. The first result given in the Corollafy 212 is also recordedin[4, 5].
Theorem 2.13.For m € N, R€a) > 0 and Ré¢c — a) > 0, the following result holds true.

1
a—1 c—a—1 2m—1-— a, bv 1 . _ F((I)F(C — a)
(27) \/0 xr (1 — I’) 3F2 |: 2b e + 17 m L dl’ = TQ%

where(); is the same as given {.21)

Corollary 2.14. In Theoren] 213, if we take: = 1,2,3, we respectively get the following
integrals.

! a—1 c—a—1 - a, b
/O:U (1—2) 2F1[2b_c+1;1}dx
B 722 (a)(c — a)T'(2b — ¢+ 1)
T+ )b+ 3(a—c+1)IEQ—a+e))D(b+1—La+c)

! a—1 c—a—1 3 —a, b, 1 .
/Ox (1—2x) 3F2{2b—c+1, Q,x]dx
c—1)(c—2b) I'(a)l'(c —a)
a—2)(b—1) [(c)
" { 7237 %0 (c — 1)T'(2b — ¢) B 1}
F(3(a+c) =L+ 3(a—c—1))E1—a+e)T(b+1—(a+c))

and

/0 xafl(l . x)cfaflgFQ [ 25b_—aé+[i,, :il’, ;x] dor — I'(a)l'(c —a)
72D (c— 2)0(2b — ¢+ 1)
% {F(%(a +¢)=2)(b+(a—c=3))GL—a+c)I(b+1—3(a+c))
(@a—2)3—-a)(b—-2) 1}'
(c—2)(2b—c—1)

Remark 2.3. The first result given in the Corollafy 2]14 is also recordedin]4, 5].
Theorem 2.15.For m € N, Rga) > 0 and Réc — a) > 0, the following result holds true.

1
a—1/1 _ ,.\c—a—1 -n+m-— 17 ba 1 . _ F(G)F(C — CL)
(28) /[; x (1 I’) 3F2|: 1+a+b_c—n, m T dl’—TQ8a

where(s is the same as given {f.22)
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Corollary 2.16. In Theoreni 2.15, if we take: = 1,2,3, we respectively get the following
integrals.

! a—1 c—a—1 -n, b . _ F(CL)F(C—CL) (C_CL)n(C_b)n
/09’ - 2F1{1+a+b—c—n’4d“ 00 (Dule—a—b),

- c—a—1 -n+1, b 1
/Ox (1—2x) 3F2{1+a+b—c—n, 2,x}dm
_(I=¢)(c—a—b+n)I'(a)l'(c—a) (c—a)lc=b)n
- I(0) X{@%@—a—b+1% 1}

1
/ 71— 2) { mt2 b 1 5 ;:c} dx
0

and

l+a+b—c—n,
_2(1=c)(c—a—b+n)I'(a)l(c—a)
n(l—a)s(1—10)s ING)
" { (c—a)p(c—Db)y N n(a—2)(b—2) _1}‘
(c=2)(c—a=b+2), (c—=2)(a+b—c—n—1)
Theorem 2.17.For m € N, Rgb) > 0 and Réa — 2b+ m) > 0, the following result holds true.

1 1
b—17q _ \a—2b+m—1 a. §(a+m—|—1), ¢, 1 C—
I ] YA R P

_ T(®)I(a—2b+m)
~ T(a—b+m)
where() is the same as given ({.23)

Corollary 2.18. In Theoren] 2.7]7, if we take» = 1,2,3, we respectively get the following
integrals.

1 1
b—1 . a—2b a. 5(&—}-2), c .
/0 271 —x) 3F2{ Lo a—cr1 x| dx

D(B)D(1+a— )T(1 +a— 2b)
'l+al(l+a—b—c)

! b—1 a—2b+1 a, %CL"’S, c, 1 .
/Occ (1-a) 4F3[%(a+1)(, a)—c+2, 2’_4d$
_(1—I—a—b)(1+a—c)F(b)F(a—2b+2)X{l_F(l—l—a—b)F(1+a—C)}
~ (a+1)(b-1)(c—1) T(2+4+a—b) F(@)'2+a—-b—c)

and
Lo a—2b+2 a. %(G+4), ¢, 1 |
/Ozz: (1—2) 4F3[%(a+3), 0- 43 3,—37:|d.77
20+a—"0)(l4+a—c)y TI'(b)I'(a—2b+3)
(a+2)(a—1)(b—2)2(c—2)2 T'(B+a—>b)
'l4+a—-0I'(1+a—c) a(b—2)(c—2)
x{na—nr@+a—b—@*X1+a—ma+a—@‘4}‘
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Theorem 2.19.For m € N, R€b) > 0 and Réa — 2c+m) > 0, the following result holds true.

1 1
c—1 . a—2c+m—1 a. 5(& +m+ 1)7 da €, 1 .
(2.10) 0 (1 -2) 28 %(a—irm—l),a—d—irm,a—e—l—m,m’x dr
L(c)I'(a —2c+ m)
QlOa
I'(a—c+m)

where(, is the same as given {{.24)

Corollary 2.20. In Theoren] 2.7)9, if we take: = 1,2,3, we respectively get the following
integrals.

d, e

1 1
c—1/1 _ \a—2c a, E(a + 2)7 .
/03: (1-2) 4F3{%a, a—d+1, a—e—l—l’m dr

Tel(a—2c)l1+a—-dI'(l+a—e)l'(l1+a—c—d—e)
Tl +al(l+a—d—e)l(l4+a—c—e)(1+a—c—d)’

1 1
c—1¢1 _ ,ya—2c+1 a, §(a + 3)7 da €, 1 .
/Ox (1-z) 5F4{%(a—|—1), a—d+2, a—e+2, 27 dx

(1+a—c)l+a—-d)(1+a—e) I'(c)I'(a—2c+2)
(I14+a)(c—1)(d—1)(e—1) ['(a—c+2)

y {F(1+a—C)F(l+a—d)F(1+a—e)F(3+a—c—d—e) _1}
Fa)l'2+a—-d—e)l'2+a—c—e)l'(24+a—c—d)

and
1 1
c—1/1 _ ,\a—2c+2 a, _(a+ 4)7 da €, 1 .
/0:1: (1-x) 5F4[%(a—|—2)?a—d+3,a—e—|—3,3’x dr
_2(1+a—c)(l+a—d)(1+a—e) I'(c)l'(a—2c+3)
(a—1D(a+2)(c—2)2(d —2)2(e —2)s T(a—c+3)
{F(1+a—C)T(l+a—d)F(1+a—e)F(5+a—c—d—e)
Fa—1)TB+a—-d—e)l'B+a—c—e)['(34+a—c—d)
B a(c—2)(d—2)(e—2) }
1+a—c)l+a—d)(1+a—e))’
Theorem 2.21.For m € N, Rgb) > 0 and Ré¢a — 2b+m) > 0, the following result holds true.
(2.11)

/1 Ibil(l . x)a72b+m71
0

< I a, Fa+m+1), ¢ d 2a—-b—c—d+2m+n—-1, m—-n-1 ol de
e %(a+m—1),a—c+m,a—d+m,b+c+d—a—m—n+1,a—|—n+1,m’

_ T(b)I(a —2b+m)
~ T(a—b+m) B
where(;; is the same as given {.25)

Corollary 2.22. In Theoren] 2.21, if we take: = 1,2,3, we respectively get the following
integrals.
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1
/ :Eb_l(l _ .T)a_2b
0

a, 3(a+2), ¢, d 2a—b—c—d+n+1, -n

X6F5[%a, T+a—c 1+a—d bte+d—a—n, atn+1"
C)Ta—2b+1) 1+a)(a—b—c+1)(a—b—d+1)(a—c—d+1),

Fla—b+4+1) (A+a-b,(l+a—c)p(l+a—-d),(1+a—-b—c—d),’

x| dx

/1 l‘b_l(l o :E)a_2b+1

0

><7F6{1 a, %(a+3), ¢, d, 2a—b—c—d+n+3, 1—-n, 1 'x}d:v
sa+1), 1+a—c, 1+a—-d, btc+d—a—-n—-1a+n+1, 2"’

b—a—-1)(c—a—-1)d-—a—-1)n+2+a—-b—c—d)(a+n)T(0)(a—2b+1)
n(l+a)(1—-0)(1—-c)(l—=d)(b+c+d—2a—2—n) I'(a—b+1)

x{l— (@)p(a—b—c+2)pla—b—d+2)(a—c—d+2), }
1l+a-0)p(1+a—c)(l+a—-d)p3+a—-b—c—d),

and

1
/ xbfl(l . x>a72b+2
0

><7F6{1 a, %(a+4), ¢, d, 2a—b—c—d+n+5 2-n, 1 'x}dx
5(@+2),34+a-¢, 3+a—-d, b+c+d—a—-n—-2,a+n+1, 3"’
(a—2)b—a—2)(c—a—2)(d—a—2)(—a—n),(3+n+a—b—c—d)
(a+2)(1—a)y(1 —=0b)a(l —c¢)a(l —d)a(n—1)o(b+c+d—2a—4—n),
.F(b)I‘(a—QbJr?))X{(a—1)n(a—b—c+3)n(a—b—d+3)n(a—c—d+3)n
['(a—b+2) (a=b+1)(a—c+1)pla=d+1)(a—b—c—d+5),
na(b —2)(c—2)(d—2)(2a —b—c+n+3) _1}
(a—b+1)(a—c+)(a—d+1)(b+c+d—a—n—4)(n+a—1) '
Similarly other results can be obtained.

+

Concluding Remarks

In this paper, eleven Eulerian’s type integrals involving generalized hypergeometric functions
have been evaluated in terms of gamma function by employing very recently obtained summa-
tion theorems by Masjed-Jamei and Koepf. Several new, interesting and elementary integrals
have also been given as special cases of our main findings.
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