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Abstract. Grobner-Hofreiter-type integrals were evaluated by the use of applicable con-
tour integrals and Cauchy’s residue theorem. In this paper, we obtain the solutions of
Grobner-Hofreiter-type integrals and other associated integrals with suitable conver-
gence conditions by using hypergeometric approach. Some applications of Grébner-
Hofreiter-type integrals are also obtained in the form of Weber-Anger-type functions.
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1. Introduction and Preliminaries

In this paper, we shall use the following notations:

N:= {1,2,3,---};No :=N{J{0};Z;, =2~ J{0} ={0,-1,-2,-3,---}.

The symbols C,R,N,Z RT and R~ denote the sets of complex numbers,
real numbers, natural numbers, integers, positive and negative real numbers,
respectively.

The Pochhammer symbol (a), (e, p € C) is defined in [13, p. 22 Eq.(1), p. 32,
Q.N.(8) and Q.N.(9)] (see also [17, p. 23, Eq.(22) and Eq.(23)]).
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A natural generalization of the Gaussian hypergeometric series o Fi [, 8;7; 2]
is accomplished by introducing any arbitrary number of numerator and denom-
inator parameters (see [17, p. 42, Eq.(1)]).

In an earlier paper [15], Srivastava and Daoust defined a generalization of
the Kampé de Fériet function [2, p. 150] by means of the double hypergeometric
series (see also [15, p. 199] and [16]).

(laa) = 9, @] [(b5) 9 (V) = );
Fla,y) =FE B B Y’
[(Cc) 2 6, €] s [(dp) s [(dp) = ')
1o (@) gy T (03)my Ty (B & g
_mz:onz;) j= 1(Cj)m6 +ns7H 1(dj )mn, Hj:l(d;‘) ) ml nl

where the coefficients

191)"')19.4; L1y -4y PA; wlv"wa; Wpﬂ%gu 517"'750; (2)
€15+ ECS Ny -y 11D} M5 -5 Ny

are real and positive.

Indeed it is easy to observe that when y — 0, F(z,y) reduces to the gen-
eralized hypergeometric series ;17 introduced by Wright [19, 20] and when the
positive real coefficients in Eq. (2) are all taken as unity, it would equal

| (@a) = (bB); (bp));
F& bib z, v, (3)

(cc) : (dp); (dp);

where F, é‘f DB: g,, [x,y] denotes Kampé de Fériet’s double hypergeometric function
in the contracted notation of Burchnall and Chaundy [4, p. 112] in preference,
for the sake of generality and elegance, to the one used by Kampé de Fériet
himself [2, p. 150].

(Mi-l-sz:lnj—Zf:l ¢.7‘> H] L (1105 + paej)% H]D:1(77j)
Hj:l(:ulﬂj + p2p;)% T1;

)= 11

)

’ 12 C
By = (N1+Zf=1n}—2f=1 w;) H_] 1 (1105 + pog; =
- 2 B’ 7
T 1(u115‘ + Has)?i HFl(w )”’

Ey

(4)
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Case I. The double power series in Eq. (1) converges for all complex values
of x and y when A; > 0 and Ay > 0.
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Case II. The double power series in Eq. (1) is convergent when A; =0, Ag =
0, [z < p1, [yl < p2 where

= min (F = min (FE»).
Pl M17M2>0( 1)7 P2 M1,H2>0( 2)

Case III. The double power series in Eq. (1) would diverge except when,
trivially, z =y = 0 when A; < 0 and Ay < 0.

Hypergeometric forms of some elementary functions [17, p. 44, Eq.(8), Eq.(9)
and Eq.(10)], see also Prudnikov [11, p. 489, Eq.(7.3.5.1)]

a;
(1_2")704: 1Fo Z |Z|<1aa€C\Zaa (8)

)

When |z| =1 and z # 1, then

is well defined when PRe(a) < 1.

The present article is organized as follows. In section 2 we have men-
tioned Grobner-Hofreiter-type integrals. In section 3, we have given the proof
of Grobner-Hofreiter-type integrals. In Section 4, we have obtained other asso-
ciated integrals as special cases of main integrals and section 5 is related to the
applications in Weber-Anger-type functions.

2. Main Integrals

When the values of numerator, denominator parameters and arguments leading
to the results which do not make sense, are tacitly excluded and the values of
parameters and arguments are adjusted in such a way that Gamma functions in
the right hand sides are meaningful and well defined. Then

Integral 1

[ME]

/ (sin ¢)*(cos t)’etdt
-5
(z —q. Ze=B=. 10

e (FNIT(1 4 3) @ (10)

2a+ﬂr(2+a-i2rﬂ+W)F(2—a42—ﬁ—'v)2 ! 2—a+p—n. 7
2 9

where Re(a) > —1,Re(8) > —1,Re(a + ) > —2, and 22572 € C\Z; .
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Integral 2

w3

/_ (sint)®(cost)” cos(yt)dt

s
2

Ly —e=B=7. 11
B meos (Za)T(1+ ) r a5 X (11)
_2a+ﬂr(2+a—56+'y)r(2—a-i2-ﬁ—7) 251 2ot By . ’
2 )

where a, # and «y are real numbers such that each Gamma function in the right
hand side of Eq. (11) is well defined and o > —1,8 > —1, (a + 8) > —2.
Integral 3

/5 (sint)®(cost)? sin(vt)dt
msin (3a) T(1+ B) _O"ia%ﬁﬂ; (12)

- F -1
2ot AD (et B ) (2=aFo)® |y aipy ’
2

b

where a, § and «y are real numbers such that each Gamma function in the right
hand side of Eq. (12) is well defined and o > —1,8 > —1, (a+ 8) > —2.
Integral 4

/ (sint)(cost) e tdt

s
2

eil0F204 2 - DE (220282 P(1 + q) 8, ==,
B 2Ha—B—y 2F1 -1 "
e~iotp N Ep(2masr 4 gy [T T
a —a+B— 2F1 —1 ,
2048 (a4 B+ )l (A=24E=1) 2-a4h.
2 ’

where Re(a) > —1,%Re(8) > —1,Me(a + B) > —2 and 22227 € C\Z;.
Integral 5

/7r (sint)*(cost)” cos(~t)dt

jus
2

_ g —a—B-.
cos{(oz—|—2ﬁ+2fy—1)g}F(izfa;ﬁfv)F(H—a) B ==
= 2ta—PB— 2F1 -1 14
2048 (o + B + 7)) (F2572) Zha—gy, (14)
g —a=B-7.
cos{(204—}—6—}—7—}—1)%}F(i%agﬁ*V)F(H—ﬁ) P @, 2 .
- - 241 -1,
2046 (a + B+ )T (2220 2-otpy,

where o, 8 and « are real numbers such that each Gamma function in the
right hand side of Eq. (14) is well defined and o > —1,8 > —1,(a + 3) >
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_27 (0&+ﬁ+'}/)7é2,4,6,
Integral 6

/7T (sint)(cost)? sin(yt)dt

-3
_ g —a=B—7.
sin { (a+28+2y—1)2 } T(225E=2)1 (1 +a) B, =5
- 2 —B— 2F1 - 1
2008 (o + B + )T (B22=2) 2ra—fr. (15)
2 ’
_ ., —a—B—xy.
sin{(2a+8+y+ 1)} TE=G2(145) | "0 T2
241 - )

)

2a+ﬂ(06 + B + ’7)1—‘(%) 2—(1—5[’3—7,

where «, 8 and  are real numbers such that each Gamma function in the
right hand side of Eq. (15) is well defined and o > —1,8 > —1,(a + 3) >

-2, (a+B+7) #2,4,6, ..
Integral 7

3 A
/ (sint)(cost)’etdt
0

. ,r _ 3 —a=B=7.
efz(afl)i]_"(Q—Olgﬂ—’)’)P(l -|—Oé) . 57 2 ) )
= 211 -
208 (e + B+ ’Y)F(%) 24+a—f-v. (16)
2 I’
, . . =a=B=1.
ez(1+ﬁ+v)§p(%)p(1 +8) - o, ——— X
- ot B— 241 - 3
2a+ﬁ(a+5+»}/)r‘(%) 9 oty
2 ’

where Re(a) > —1,9Re(8) > —1,Re(a + f) > —2, 22257 € C\Z, .
Integral 8

/05 (sint)®(cost)” cos(yt)dt

—a—f—r,
cos{(a—1)E} D21 +a) | H T2 1
= —3_ 2471 -
2008 (a4 B 4 )T (2He52=7) 2oy, (17)
oy, —a=B=7.
cos{(l+ﬁ+7)%}F(%)F(l+ﬁ) P & 2 .
- 241 - ’

20‘4'ﬁ (Oé + ﬁ + V)F(%) 27a42r,87'y;

where o, 8 and « are real numbers such that each Gamma function in the
right hand side of Eq. (17) is well defined and o > —1,8 > —1,(a + 5) >

—2,(0{—}—54—7)#2,4,6,



530 M.I. Qureshi et al.

Integral 9

/0E (sint)®(cost)? sin(yt)dt

_ B —a=B—7.
sin { (a0 — 1) 2} (2=258=2)D(1 + a) By ==
= — 2+Q7B7 2F1 - ].
2008 (a + f + 7)I(F255=2) 2ta—pr. (18)

2 b

_ ., —a=B-=".

sin{(1+8+3}r=E=rayg) 0T
- 1 - 9
2048 (a + B+ 4)I'(2=24E=2) 2-atf—y,
2 )

where «, 8 and v are real numbers such that each Gamma function in the
right hand side of Eq. (18) is well defined and o > —1,8 > —1,(a + 3) >
-2, (a+B+7) #2,4,6....

3. Proof of Grobner-Hofreiter-Type Integrals

Proof of integral (10). Let

e

I= / (sin t)%(cos t)’edt,

/ <eit . eit>a (eit + eit)ﬁ gy
,% 21 2

LRI

1

1 7 ) , . )
— (i)a2a+ﬂ / ] ezta(l _672zt)aezt,8(1+672zt)ﬂewtdt
2
1 T —a; ‘ —B; ‘
— () 5 +B/ ezt(a+ﬁ+’y)1F0 e—2it 1 Fy _ e—2it dt.
7)xoa o
2

b )

Since £e~2% £ 1, but | & e~ 2| = 1, therefore Re(a) > —1, Re(B) > —1.
Therefore

L [T arpin o (C0ne & () (1)
I = it(a+B+7) n m dt
(i)x20+8 /ge nz:;) n! mz::o m!
1 2 - (_a)n(_B)M(_l)m /% i(a+B+y—2n—2m)t
= e a+ Z Z Im)! € dt
(l) 2 g n=0m=0 e -3

LSS Conaen
(7)x20t5 = L= nlml(a+ B+ —2n—2m)

6i(a+,8+772n72m)% o efi(aJr,BJr'yf?nf?m)%

e s

X2
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)
sin { (a+B+7)% }Z ) (—1)"(=B)m (—1)2™ (ﬂaﬂﬂ)n(ﬂ*ﬁg‘r—ﬁn)m
(i)o20+B—1 n—om=o n!m!(a+ B8 +7) (z—agﬂ—v)n (2—(1—[52—'y+2n)m

_snflorig) 8 ConCD (252),
OrT T A s ()

L Em (),

+2n
2 (e

m

_ snflorsig) g Conl (22),
()20~ a+ B +7) & (%)n o

(19)

—a—B—y+2
-8, a ﬁ2’v+ n.,

)
Xo P L,

2—a—fB—v+2n,

2 ’

when Re(a) > —1,%Re(8) > —1 and % € C\Zg , then using Gauss classi-
cal summation theorem in Eq. (19), we get

_ {sin(a+B+7)5}
(i)*20FF = a + B + )

(5 Gl () remesera g )
n=0

2—a—fB—y 2—a—B—y+2n+24
o
On further simplification, we get the required result (10). ]

Proof of Integral (11) and (12). From Eq. (10) we have

[ME]

/ (sin t)*(cos t)’et dt

jus
2

. o —a=B=7. (21)
re(5)T(1 4 ) P e
= —« - 241 - )
2a+ﬂ1"(2+0t42r[3+7)1"(2 JQrﬁ 7) %

where Re(a) > —1,9Re(8) > —1 Re(a + f) > —2, 22257 € C\Z;, when «,
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and ~ are purely real numbers then we can equate real and imaginary parts

w3

/7 (sin t)*(cos t)® {cos(yt) + isin(yt)} dt

x
—a—B—7. 22
W{cos(%a)—isin(%a)} r —-a, 2 1 ) (22)
eI | ek,
2 )

)

where « > —1,8 > —1, (a + ) > —2.
Equating real and imaginary parts of Eq. (22), we get the required results
(11) and (12). ]

Proof of integral (13)-(18). The proof of integrals (13),(14),(15),(16),(17)and
(18) can be obtained by using same technique and Gauss’ classical summation
theorem. -

4. Other Associated Integrals as Special Cases

In Eq. (10), put 8 =0, we get

/% ( ) it g re~H(5a) » &, 70‘27% ) (23)
sin t)%e""'dt = = ————F — ,
- 2T (5T (5 ) 20y,
where Re(a) > —1.
In equations (11) and (12), put 8 = 0, we get
- . —a—y.
2 T COS (Ea) &7
(sint)® cos(yt)dt = 2 L F -1, (24)
/_g QQF(Q o) )F(Q ) 2—‘;_7;
- o P e
2 T sin (—a o2 0
sint)® sin(yt)dt = — 2 F, —11,(25
[ mor s = st | " 105

)

where a and < are real numbers such that each Gamma function in the right
hand side of equations (24) and (25) is well defined and o > —1.
In equation (10), put o = 0, we get (Grobner-Hofreiter Integral)[6, p. 138, Eq.

(19) )
2 it B (1 + 6
[ (cos t)Pet dt = 55 F(2+g(+7)F()2+gv)7 (26)

jus
2

where Re(8) > —1, 228=7 € C\Z,.
In equations (11) and (12), put a = 0, we get (Nielsen) [9, p. 159, Eq.(6)]

w['(1+ 5)
2 T2

vl

1 (cost)? cos(t)dt = (27)

s
2
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Nielsen [9, p. 159, Eq.(7)]

/g (cost)? sin(vyt)dt = 0, (28)

jus
2

where $ and 7 are real numbers such that each Gamma function in the right
hand side of equation (27) is well defined and 8 > —1 .

In equation (13), put 5 =0, we get

T i(a 1)z 2—a—
20 (o + )L (3572)

s
2

e—i(2a+y+1)5 —Q, —5—;

Y —11,
22(a+9) | 2maey.

where Re(a) > —1, 292 € C\Z,..
In equations (14) and (15), put 8 = 0, we get

T 5 _ )= 2—a—y
[ sty cosinar = AT DRI )
20 (a1 )05
. a7,
cos{(2a+'y+1)g} Q5
- F -1/, (30
2@+ 2| s, (30)
2 y
T . Y 2—a—ny
/ (Sin t)oz Sln('}/t)dt _ S1I {(OZ + 27 1) 2 } P(2+a—27’y )F(]. + OZ)
-Z 2%(a 4+ y)I'(=52)
a—y.
51 2 ne a, 2
sm{(OH-’Y—f— )2}2F1 —1| . @)
2a(a +7) 2—a—v.,

)

where a and +y are real numbers such that each Gamma function in the right hand
side of equations (30) and (31) is well defined and o > —1, (« + ) # 2,4,6, ...
In equation (13), put a = 0, we get

/71' ( t)ﬁ i’yfdt €i(2ﬂ+27_1)% . _ﬁ, 713277; 1
cost)’e _emhE )
2 3 (32)

efi(BJerrl)%P(Q—g—’)’)P(l +8)
26(8 + ) (3E5=Y)

)

where Re(8) > —1, 2257 € C\Z; .
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In equations (14) and (15) put o = 0, we get

=B=7.
s . 2 2v —1 s _Ba 2 )

/ (cost)? cos(yt)dt = cos {26 + 2y )2}2F1 -1
—z 26(8+1) 2-f—r,
P) )

Ccos{(B+y+DFIT(EET(+P)

25(3 + 7T (282 oW
—B—y
™ _ sin{(28+2y-1)z} |7
/g(cost)ﬂ sin(yt)dt = (1) 22,Fy — -1
2 ’
sin {(8+~v+1)2} D(ZE2=2)r(1 + B) (34)

28(6 + )L (3H5=) ’

where 8 and v are real numbers such that each Gamma function in the right hand
side of equations (33) and (34) is well defined and 8 > —1, (8 + ) # 2,4,6, ....

In equation (16), put 5 =0, we get

% ) —i(a—l)%l—w 2—a—vy T 1_|_
/ (sint)ae”tdt:e ~ (5 2+)a_(7 %)
0 2%(a +y)I(=57)
—a—y, 35
RICaOE: . —a, =5 1 (35)
T2+ 2mans, ’

where Re(a) > —1, 27‘;77 e C\Z, .

In equations (17) and (18) put 8 = 0, we get

P _cos{(1-a)3} P51 + o)
/0 (sint)® cos(yt)dt = 2“(0417)P(23'(;_W) (36)
cos{y+ 13} . | TVTE
T M s, |
B sin{(l- )3} TN+ )
/0 (sint)* sin(yt)dt = 2a(a+7)F(2+377) (37)
sinfo g} [ TRTE
22(a+7) | 2mams, ’

)

where a and y are real numbers such that each Gamma function in the right hand
side of equations (36) and (37) is well defined and a > —1, (a« + ) # 2,4,6, ....
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In equation (16), put « = 0, we get

cost)Petdt ¢ F; -1
/0 (cost) 2806 +~)" 2-8-1.
2 (38)

ei(1+ﬁ+’7)%r(2*‘%)r(1 +5)

28(8 +y)I'(25=1)

)

where Re(8) > —1, Q_BT_” e C\Z, .
In equations (17) and (18) put a = 0, we get Grobner-Hofreiter Integral [6,
p. 108, Eq. (9¢)] (see also [9, p. 158, Eq.(5)])

z s 2—B—vy
2 (cost)P cos(t)d :_cos{(1+ﬂ+’y)§}f‘( )T (14 5)
/0 (cost)” cos(vyt)dt 2% (5 1 7)P(2+g_7) . (39)
z 1 _57 71827’}/;
;)P sin — —
/0 (cost)” sinytdt (3 +7)2F1 N 1 (40)

2 b
L sin{d +B8+NF TN+ 8)
28(8 +y)I'(25=1)

)

where 8 and v are real numbers such that each Gamma function in the right hand
side of equations (39) and (40) is well defined and 5 > —1,(8 + ) # 2,4,6, ....

5. Applications in Weber-Anger-Type Functions

The Weber E, (z) and Anger J,(z) functions are defined by the formulas [3]

1 s

E.(z) = ;/0 sin(vt — zsint)dt, (41)
1 s

J.(2) = ;/0 cos(vt — zsint)dt. (42)

Integrals Parallel to Weber function

VB

E(z) = % / sin(vé — zsin@)df = 0, (43)

w3

EY(z2) = l/ sin(vd — zsin 0)do
71'

cos(mv) 2 z cos(mv)

TV 2—v 24w, 4 7T(]. — U2)
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El)(2) =

E{(z) =

v
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cos (ﬂ) 22 cos (ﬂ)
x 1F. == 224 2.
1 340 3-0, & + U + 87(2 —v)
20 20
s s —1
zcos{(3+v)§}D+zcos{(3+v1)§}P(“T)G7 (44)
2n(v+1) 4nD ()
1 (%
—/ sin(vf — zsin 0)do (45)
T Jo
1; 1;
1 ’ 2 z ' 2
— 15 —= | - —F—— 12 —=
v 2-v 24w, m(1—v?) 84v 3w,
20 20 20 20
_ cos (L;)A_zQCOS(%“) _zsin(”—;) _zsin(”—z")F(“—gl)G
TV 8(2 —wv) 2n(v+1) 4nT(1E2) ’
1 ™
—/2 sin(vé — z cos §)df (46)
™ )_=x
2
v —v 1F2 =2 ’
NG INC ) 84v v,
2 5 "9
1/ .
= —/ sin(vd — z cos 0)do
TJ-3
cos (Z2) L e zeos {(2+v)5}
—y 2 i —1_o
o 2—v 24w, 7T(].—U)
T2 2
L 2 cos (mv) 2% cos (v)
X 1F == | — A— B 47
e 34v 3—u. v 8m(2 —v) 47)
5 T3
i zsin (mv) T(%2E
sin(r) )z TCEF)
2r(v+1) 4l (+52)
1 3
= —/ sin(vf — z cos 0)do
T Jo
zeos{(2+v)%} L e +cos(”—2“)
m(1 —v?) e 3-v 34w, s
5 Tw
1.
’ 1 22
x 1 F. = |+ —A+———B. 48
12 240 2-v. O +’U7T +87r(2—v) (48)
20 T2

Integrals Parallel to Anger function

1) =

Bl

l/ cos(vl — zsin 0)do
TJ_

s
2
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1 22v
— — A+ o B
PN 82 - vl(HrigY)
z 2T (Y1)
S —_D- — —G, (49)
ar(H)r(5e) () rie)
IO (z) = l/ cos(vf — zsin 6)dbf
™ )_=z
2
) 1; .
sin (7v) e z sin(mv)
= 15 - 2
v 24v 2w (1 -v?)
20 27
P L 2 sin (LQU)A+ 2*sin (%)
% —z
1F2 ey 3w, 1 U 87(2 —v)
20 2
zsin{(3—|—v)%}D+zsin{(3—|—vz%}r‘(ugl)G7 (50)
2m(v + 1) 4T (=52)
1 ™
JE}C)(Z) — —/2 cos(vl — zsin 0)d6 (51)
T Jo
_sin(%) L Psin(F) o zeos(B) ) zeos ()T
™V 87‘((2 — ’U) 277(“ + 1) 47TF(1+TU) 7
1 s
JD(2) = —/2 cos(vf — zcos 6)do (52)
™ J_=z
2
___ 1 "’ =
BRI R e
20 20
1 s
J9(2) = —/ cos(vl — zcos 0)df
™J)_=
2
: x 1
_ zin{R+us) 7
(1 —0?) T e ate. 2
2 020
1.
sm(”—;) e
F —Z
s o 240 2-v. )
20 T2
sin(7v) 22 Sm(m})B—i— z cos(mv) ZCOS(WU)F(UQI)G
U 8m(2 —v) 2m(v +1) Arl(=5*) 7
1 ™
I (z) = —/2 cos(vl — zcos 0)db
T Jo
— 1;
:sm(Q) N2 _:2

v 24v  2—v
2
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zsin{(2+v)3} 2
.y 2 e
(1 —v?) 3—v 3+wv.
2 1 92
z (5 )
D 4
+27T(’U—|—1) * 47T (4 “) (54)
Where A, B, D and G in the section 5 is given by:
[1:2,2] N I S Y . .
A=Fgili] ) . -
[1 2,1],[5 1,1],[1:1,1] [TU 1]; —;
[3 2 2] _7[27TU 1] 5[1 1]3 ) 5
B = Fyo ¢ L
3:1,2,[3:1,1],[2:1,1]: —; [452 : 1];
[2:2,2] [ e1] (1 1] —; L
D="F; ] \ . A
2:2,1],[5:1,1],[1:1,1] (52 15—
N [2:2,2] e ol VR LR O . .
G=Fg S
2:1,2],[3:1,1],[1:1,1]: —; (352 2 1];
Proof of Integral (43).
(a) 1 [% .
E)/(z) = = sin(vf — zsin 0)do
T J)_=
2
1 [® 1 [®
= —/ sin(vf) cos(z sin )df — —/ cos(vf) sin(z sin 0)df
T )=z ™ J)_=
2 2
1 [% o .
= —/2 sin(vf)o Fy # do
s -z %’
1% . T
——/ cos(vl)(zsinb) oFy == | do
0 n 221 q ) o -
= Z / (sin 0)=" sin(v0)do
n=0 m -3
0 n 2n+1 1 3
Z 2 — —/ (sin 6)*" ! cos(vd)db. (55)
— n ™ J)_=

2

Using equations (25) and (24) in equation (55), we get the required result (43).m
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Proof of Integral (44).

1 us
EY(z) = = / sin(vf — zsin 0)do
T

™

! / sin(v#) cos(z sin §)df — 1 / cos(v#) sin(z sin 6)df
71'

TJ-3 %
1 (7 = zsm9)
- s ;0
1 (7 > (—1) (zsm0)2”+1
—;/_% cos(v@)nzz:o ant ) de
e n »2n
_yo e / (sin 0)2" sin(v0)d6 (56)
n=0 -3
n 2n+1 1 s ) S
- Z 2n—|—1 - /72(3111 0) cos(vl)db.

2
Using equations (31) and (30) in equation (56), we get

[ee]

(—1)mz2n 1 [sin{(2n + 20 — 1) T} D(Z=22=2)T(1 + 2n)
Eq(;b)(z) = Z W; X { { 22”(271 _'_QU})F(Q-}an—v)

n=0

. m —2n—wv.
S 4 11 ) 2 ’
sin {(4n +v + )2}><2 : 1

227 (2n + v) 2-2n—v,
2 Y

_i( 1)nz2ntl g {cos{Qn—i—l—i—Qv—l)%}
m

(2n+1)! 22n+1(2n + 14+ v)

n=0
XF(ML%)FO—F%L—FU cos{(dn+2+v+1)Z}
F(2+2n2+1711) 22n,+1(2n + 1+ ’U)
—9n — 17 72n51711;
X 2F1 -1
1—2n—v .,

)

Further applying Cauchy’s double series identities and using the definition of
double hypergeometric function of Srivastava-Daoust (1), we get the required
result (44). ]

Proof of integrals (45)—(54). The proof of integrals (45), (46), (47), (48), (49),
(50),

(51), (52), (53) and (54), can be obtained by using the same approach, so we
omit the details here. ]

6. Concluding Remarks
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In this article, we evaluated Grobner-Hofreiter-type integrals and also deduced
some applications in the form of Weber-Anger-type functions by using hyper-
geometric approach, Euler’s beta function and Gauss’ classical summation the-
orem.We conclude this paper with these words that certain Grobner-Hofreiter
type integrals and other definite integrals which may be different from those pre-
sented here can also be evaluated in a similar way other than Cauchy’s residue
theorem. Moreover the mentioned integral is supposed to find various applica-
tions in Applied mathematics and theory of probability. We may consider the
37

definite integrals whose limit varies from 0 to 7, 0 to 5 and 0 to 27 (see [12]).
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