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Abstract:

In literature, a lot of remarkable finite and infinite integral formulas and
fourier series involving various special functions have been given. In this paper,
first we evaluate three finite integrals which involve Srivastavas polynomials,
multivariable Mittage-Leffler function and modified I-function of two variables.
In the next section, with the help of these integrals we shall obtain three fourier
series. Our results are believed to be new in the literature. On account of general

nature of our findings, a large number of new and known results follow as special
cases of our findings.

Keywords and Phrases : Srivastava polynomial, multivariable Mittage-Leffler
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2010 Mathematics Subject Classification : Primary : 33C60, 33C99; Secon-
dary : 44A20

1. Introduction and Preliminaries :

In 1979, Prasad and Prasad [8] introduced modified H-function of two vari-
ables and in 2012, Shantha Kumari et al. [3] defined /-function of two variables.
In this paper, we are defining modified /-function of two variables, which is the
generalization of both the modified H-function of two variables of Prasad and
Prasad and /-function of two variables Shantha Kumari, in the following manner :

mnm| ny:my,n:m3,n3
pq ‘P1:91°P2:9,°P3-93

Zy (aj;(lj,Aj;E_U-)l’pi (C‘j;'}}, C; E.:)l pI: (ej,E.' U')] P2 : (g'st;Pj)1,p3
o) (bj;BjﬂBj;nj)l,q: (dj, T\ )1 .41 (f Js J)1 93 9( J';Qj)l,q?}

Iz2]=

1
=W ILI ILz Y(sy, $5) 0,(s1) 05(s,) zlsl ij ds, ds, (1)

where

]
'y (b;- Bjsl -B;5) ]:[ "S- a;+ o8y +A;57)

W(Sls 32) = q
D

T (1-b;+B;s1+B;s) 1‘[ T (a;-0ys51-4;5)

j=ntl

l_lll"“}(d 8;51+D; sz)]_ll"‘r%'(l -¢;tY51-Cis2)
= @
H]I""J(l d+8,s)- Dsz) r[ r%(c -Y;51+C;s2)
= J

_q FUf(f Fs1) n ] - -e; T E;s1)
0y(s) =—" (3)

TY%(1-f,+Fsy) H T'i(e;- E;sy)

J=mo+1 j=np+1
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o i (hy- HSz)Hl"Qf(l -8+ G;52)

Byls) =—2 (4)
[1 roq- B+ H,s)) [I FQJ(% G 52)
J=m3+l J=n3+l

Here, the variables z; and z, are non-zero real or complex numbers and an
empty product is interpreted as unity. m, n, m, n|, my, 1y, M3, 13, P, 4, P1> 41> P> Go»
Ps3- g3 are all non-negative integers such that 0 <n<p,0<m<gq,0<n,<p,,0<m,
<¢,0<n,<p,, OSm2<q2 0<n3<p3,0<smy<gzand oy, B, v, 8, 4, B;, C;, D}, E;,
F;, G, H;, &M, §,M), U, V), Py, O; are all positive real numbers. a;,b;,c;.dy e, f,8
h; are all complex numbers. The integration path L, in the complex S p]ane runs
from G, - {0 t0 0} +ieo such that all the poles of ' (b;-B;s;- B;sy) for j=1,..
I"“;(d 9,51+ D;sy) for j=1,.. ,m, and T (f;- Fisy) fOI‘_] 1,...,my lletotherlght
olewhlle allthepoles of T%(1- a;t oys;+ 4; 52) forj=1,...,n,T%(1-¢; 5+
- C;sy) forj=1,...,n and T (1- & + E, sl) forj=1...., mylie to the left ofL[ The
mtegratlon path L2 in the complex s, plane runs from 0'2 ioo t0 O, + ico such that all
thepolesof i (b;-B;s - B sz)forj Loy, TS (1-¢ ¢;tY;sy- C;s,) for j=1,...,n
and "7 J(h;- H;s,) for J = L,..., my lie to the right of L, Whlle all the poles of F‘;’; (1
-a;t oy, +Aj52) for j=1,...,n, T (d;- 0,5+ D;s,) for j=1,..., m; and Ird%(1- -g
+G;s,) for j=1,..., nylie to the left of L,. When the exponents of various gamma
functions in equations (2), (3) and (4) are not integers, the poles of gamma func-
tions in numerator are converted to branch points and branch cuts can be chosen
that the paths of integration can be distorted for each of contours as long as that
there is no coincidence of poles.

Using the results of Braaksma [1] and Rathie [9], it is easy to show that the
function /[z,, z,] defined by (1) is an analytic function of z, and z, if

q] q2

V= Zaa Eéqg EUE anﬁ ans YV, F<0 (5)

J=1 J=1

q 493

¥o= Z&Aﬁj):lnD ):PG EnB 2?;(3 ZQH<0 (6)
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Similarly following Shantha Kumari et al. [3] and Prasad and Prasad [8], it is
casy to show that the double integral defined in (1) converges absolutely if

|argz, | <%an and |argz, | <%n92where

n P m q n P1 m "
= 250 2 &0t 2nB- 2 nfit % TR AP L

Jj=ntl

i P2 " g2

q]
_m]z+ln}6;+J§] L{’-EJ-FEHUJ"EJ" +J§] I/}Fj-j:%HVij >0 (7)
and n p - 7 o o m
QZ ) Jgi ngj -j=§fléj Aj +j§l le Bj -j=%+1n J Bj ! jzi gf Cj -j=§1’+1§i C; o ;Zi n{i DJ’
q2 : nj3 P3 m3 a3
_ mlz'H L +;; 5 }:nzﬁuprf +J,§1 o -j=n%+l i e (8)

Now the asymptotic behavior may be establish in the following convenient form,
see Braaksma [1].

1(zy, 25) = 0 (|2,|*1, | 2,|*2), max (|z,]%1, |z,/*2) = 0

I(z),2)) =0 (121, |2 |P), min (2, [P1, |2,/*2) — e where

; h.
o, = min R V[I"—J and o,,= min R | Q. [—j]
1<j<my I\F; 1gj<m3 /\Hj

3 gj~1 B g:-1
g % | et g % %)

j
For simplicity, we shall use the following notations;
U=my, ny:my, ny:ms, ny 9
V=Pp1s91:P2 92 P3: 43 (10)
A1=(a;; 04, 4;; &)y, (11)
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=(c:;,-;«)(_,,-,cj,-;f';j,-)l,pl (12)
3= (€53 B3 Uy, | (13)
=(g:G3 P, (14)
B,=(bj.;ﬁj.,3j;nj),,q (15)
2= (d;3 8, D))y g, (16)
= (5 E Wi, (17)
By= (3 Hy3 Oy (18)

In 1903, Mittage-Leffler [5] introduced the function £,(y) in the following
manner :

yk
0r( k+1)’

Ey(y) = , where o, y € C, R(0) > 0 (19)

In 1905, Wiman [13] generalized the function £,(y) and gave the function
Eq p(y) in the following manner :

oa k

Eqp(y)= X

m, where o, B,y € C, R(o) > 0, R(PB) > 0 (20)
k=0

In 1971, Prabhakar [7] generalized the function E,, g(y) and gave the fun-
ction Eu () in the following manner :

A _ (M), )"k
Eap) = & R+ &

where o, B, A, y € C, R(a) > 0, R(B) >0, R(A) >0

(21)

Saxena et al. [10] gave the multivariable analogue of multivariable Mittage-
Leffler function in the following manner :

(Kl)k] 5“9(lm)km y’f‘ y:;n

(vl +§iuikr’) . km(!zz)

| ..... o
U-I\"](ylv !y) E].I.l ;J.m,vl(yp 5V )_ %
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where v;, A;, 1, € C, R(W) >0, vi=1,2..m.

(}”l)klr'a (km)km
1“(vl +§pi k,)

Srivastava [11] introduced the general class of polynomials in the following
manner :

(23)

For the sake of convenience, let b,, =

[N/M] (-
Sif(y)= 5 (]:;)Mk

Ay V5 N=0,1,2,... (24)
where M is an arbitrary positive integer and the coefficients 4y (N, k£ 2 0) are
arbitrary constants, real or complex and (A),, is the pochhammer symbol.

2. Required Formulas :

The following some known integral formulas are required for our present
study.

Gradshteyn and Ryzhik (see [2], p. 385, eqn. 3.666(4))

P2 (o +1)

52
[6+82+1) cos(0a/2) P;“(cosx) (25)

f: (cosx +isinx cos(a-20))° cosdO db =
where 0 <x <7/2
Gradshteyn and Ryzhik (see [2], p. 385, eqn. 3.666(35))

o fl1o-+1)

T
+isi -20))° sindb db =
jo (cosx + isinx cos(a-20))"” sin 6182+ 1)

sin(ﬁa/Z)Pg’{ ?(cosx) (26)

where 0 < x < Tt/2

Gradshteyn and Ryzhik (see [2], p. 375, eqn. 3.633(1))

2ndI'(20)
4°T(1+c+d) I'(1+c-9)

Jo (c0s(8/2))2°" sin(8/2) sin86 df = 27)
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Legendre polynomial is defined by Srivastava et al. (see [12], p. 243)

1
I'(1-9)

5 i 02 -
Pl(2)= [ : J JF(-6,0+ 138+ 1; (1 - 2)/2) (28)
z -

3. Main Integrals :

Here we are giving three finite integrals involving the Srivastava’s polyno-
mial (24), mulivariable Mittage-Leffler function (22) and the modified J-function
of two variables (1).

Theorem 1: Let A, p,.veC. N, M, 1y, Ly € R fori=1,...,msuch that 0 <x <7/2
and R(p;) > 0. Also let

R(c) +, min 9?( é}+u2 min %[QJ;]>O

1sj<m)p 1sjSm3

Further let |arg (z; X W )| < Q1 (i=1,2)with Q, the same as in the equations (7)
and (8).
Then

T M Z AX'LLI
J, (cosx + isinx cos(a-26))° cos 88 Sy (»X™) E (lem, Ly X 1[ zX ]de
P2 nl(1+8/2) (cosx+ 1}5/4 [NM] e o N

= cos(dal2) T1-52) 2

2,
cosx-1) k=0 kpsoky i=1 Kl K, T (1+8/2+1)

L cosx)! metmetzw | 21| (-6 TV k- by ).
Ay Oy }’k Yy [ czosx] IPT;,EJ’:;II;U 1 m o )
z, (—G-T\k-f;’nfkﬁ-[; u,I,p.z;l],

(‘ Mk - an I,u},uz;lj;AZ:A3,A4
(29)
Bl,(-c-’r]k—ﬁ/Z-‘r;T]I 23 Wis B ) B,: B, By
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Proof : We denote the left hand side of equation (29) by A. Then we express the
general class of polynomial and multivariable Mittage-Leffler function in the
series form with the help of equations (24) and (22) and expressing the modified
I-function of two variables in terms of Mellin-Barnes contour integral with the
help of equation (1) and changing the order of integration, which is permissible
under the given conditions, we obtain

S yky ym s1 52
A= Z Z A L— L om , 0 9
=0 kl, ,k ( N)Mk Nk k’ k[ km (27‘£f)r '[Ll '[LZ \II(SI Sz) l(sl) E(SZ)ZI 22

" [j’; [cosx + i sinx cos(a-20)]° T ZNikITHISITH2S (0 50 de] ds,ds, (30)
now evaluating the 0 integral with the help of equation (25), we get
I’; (cosx +i sinx cos(a-20))° T ZKITHISITI s 5 g

o RF(U uulas § n;kf+H15|+H131+1]

cos(0a/2) P +T1k K E A l(cosx)

(0 +nk+ Z Nk 1SS, +8/2+1]
€2))

now substituting the equation (31) in the equation (30), we get

[%M] E, ( }V) yk y y?k” _[ j ( 0 §1 .82
k= moay it Y(Sy,S 51)0,(5,)z; " z
0 k], k o Nk k! kl km (2E£°)r Ll L2 I 2) I( l) 2( 2) 1 2

P RF[G tnk+ ; ﬂfkf+M131+l-l151+1)

X

- cos(dar2) pY? m
T[O' +T|k+_;n;kj+u151+u181+3/2+1] +ﬂk+2ﬂ;kﬁ'u1sl+u151

(cosx) ds,ds, (32)

now using equation (28), we get

o/4
1 cosx+1
P 93 (cosx) = [ J

Ok + Z ik HLISTHAS] I(1-8/2)| cosx-1
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2F1 ('G'nk“ z nfkf-ulsl-l.tlsl,GJrT]k-i' 2, T‘Eki+ “’lSl+ H131+1;6/2+ 1 ;(I-COSX)/ZJ

(33)
Simplifying the above equation (33), we get

52 1 cosx+1)%*
m (cosx) =
CHITE 2Ny 151 8] I(1-68/2){ cosx-1

oo (—c-nk-:Z_lmk;-ulsruusl);

m 1 (1- cosx)’
+nk+ e + +1.1 —
El (5/2+1), X(G AP TGRSR ); N2
(34)
now using the result I'(c +/) = (6), I'(0), the above equation (34) reduces to
52 o= | cosx+1)%*
otk I Nk HL S LS I'(1-8/2) cosx-1

g F('O"‘nk'ginfki""Z'I-Llsl'l-llsl)
=l r[‘o-'nk'g;niki'}1131'”131]

X

T(1+8/2) T{ 1+ o+ Tk + S+ sy tiisy ) 1 (l-cosxT
Sl = (35)
[(1+8/2+1) F[l+0+‘nk+§nik§+uls,+u,sl] ni 2

Now putting the equation (35) in equation (32), we get

P32 (1 +8/2) (cosxﬂ]m [N,%ﬂ © o (-N)g

= cos(da/2
cos(0a/2) T(1-5/2) k=0 ky,.ky =0 T(1+8/2+])

AN,kbm
cosx -1

k kKl km

V'y Y, 1(l-cosx :
;!_Tl?_x Z_'{ 5 ] le JLzlll(SpSz)e](Sl)ez(Sz)
g 1 m 3

F(-O‘ -nk-izzl 'l']fk;"'l'lilsl'ulsl]

F['G -Mk - gniki'ulsl'ulslj
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F(l to+nk+ in;kfﬂ*‘l-l]Sl*lllSlJ
X o 2"z, ds,ds, (36)
F[l to+nk+ ;ﬂ;kf+5/2+11131"" ]-LISJ

now interpreting the equation (36) with the help of equation (1) in terms of Mellin-
Barnes contour integral, we get required result (29).

Special Case :

By taking m, n, py, q; = 0 theorem 1 reduces to the following corollary for
the generalized /-function of two variables.

Corollary 1:LetA,, p;, ve C,1,M;, Ky uzeR+ fori=1,..., msuchthat 0 <x<m/2
and R(p;) > 0. Also let

1<jsmo 1</<m3y

b/ h;
R(o)+ W, min 91( FJ]Jr].L min %[Qj H’;]>O

Further let | arg (z; X ¥ )| < L Qm(i=1,2)with Q, the same as in the equations (37)

and (38) given below b
n ) P2 my 92
QI=Z§‘ Z&Oﬁ 211[3 ZUE 2 UE+ ZVF o V,F:>0 (37)
=1 J Jj=ntl 4 =1 j=n,+l =1 Jj=m3 +1 7
and
n p n3 P3 m3 a3
QfZﬁJ,-Aj E_,JAJ anB +):PG ZPG ZQH by Q.H;>0(38)
J=1 j=ntl J=1 Jl j—n+] jm-i-
Then
n 2, X"
J,, (cosx + isinx cos(a-26))° cos 80 SNM(yX”) E, (lem, Sy, X 1 (Z r’(“"']
382 &/4
PYeuT(1+6/2) [cosx+1Y"' [NIM] oo e -
= cos(da/2) ( : ) : J CN)aak
[(1-6/2) \cosx-1) k=0 kpwoky =1 k! kM IT(1+8/2+1)



The Mathematics Education [Vol. LV (3), September 21] 11

1- cosx}f m+1,n+Limy nosm3n3| Z1 ['G 'nk"r;nfkf'Z;Lleuz;lle

Ay ibpy ky 1k]“' Yo [ PY2G+2:),42.P3:93 <
-2 z, [-0 'le';; Nkt G 1]=

Ay, [-G-Hk-z'-ﬂfk,-; s Hys 1):143;144
= (39)
BI,[‘U'ﬂk"&z‘En; ;9“’13“‘23 ] B3;B4

Theorem 2 : Let A;, p;, ve C, M, M;, Ly, Ly € R fori=1,..., m such that 0 <x <7/2
and R(p,) > 0. Also let

R(o) + 1, min SK[ 1{]+u2 min %[QJ;]>O

1<j<my | 1gjsmy

Further let |arg (z; X w )| < Q 7 (i= 1, 2) with Q, the same as in the equations (7)
and (8).

Then

. xt
f: [cosx +isinx cos(a-20)]° sin 60 S:f(yX") E;‘;’v (yIXﬂl’", meﬂm) I [21 }d@

sz H2

(-Mark
1 Kl ook, VT (14+8/2+ )

P32 a(1+8/2) [cosx+ 1]5’4 (N/M]

= sin(da/2) T1-67)

%
cosx-1 k=0 kysesky I=

At y"y

[1 cosx}f mlneliU | 2] [‘U'ﬂk";ﬂ;krl; lilguz;l]
pH2.g+2;V m
4 ) ['O"le';lﬂ;kﬁf;lll, llg;l)

Al, ("’G le ZTIJ ;au]:u'z;lJ;AQ:A3;A4 (40)
l,(o nk-06/2 - an ,,u],uz;I];BZ:B3;B4

Proof : We omit the proof. It is similar to the proof of previous theorem.
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Special Case :

By taking m,, n;, p,, ¢, = 0 theorem 2 reduces to the following corollary for
the generalized /-function of two variables.

Corollary 2 : LetA;, p;, ve C,m,M;» Uy, Ly €R fori=1,..., msuch that 0 <x <7/2
and R(p,) > 0. Also let

h.
| R(o) + 1, min 9’{( I‘i:)-kuz mmER[QJ I-};-J>0'

15/<my 1gjsm3y

Further let | arg (z; X " )| < Q1 (i= 1, 2) with Q; the same as in the equations (37)
and (38). Then

. Xp-l
jo (cosx + isinx cos(a-20))° sin 60 Sﬁf(an) Eg;,v (y]Xm,-., men’") ! [Z;X“z] do

:36/2 5/4
xT(1+5/2 P NM o o '
. )(Cosx ] Y CN )k
T(1-82) \cosx-1) =0 kyoky 1=1 KUyl de \IIT(1+8/2+1)

('U-T]k ':\“: U IRIPE 1)’

A b Lk l-COSJC / m+1,nt1:mp,n;m3,n3 Z
NgOm Y V1V ? P2+ 2:02.0203:43

2

A, (c Nk - ET\; J,ul,uz;l):/l3;A4
(41)
By, (-0 -mk-82- m ks . 551 : By By

Theorem 3 : Let A, p;, ve C,m, M;, Ly, Ly € R fori=1,..., msuch that 0 <x < 7t/2
and R(p,) > 0. Also let

f h
R(20) + 2, min Sﬁ[ E]+2“2 min “ﬁ[Qj h[,-]>0

1 €j<m 1 <Jx<m3

Further let | arg (zf (.c058/2)2”ij | % Q;n (i =1, 2) with Q; the same as in the
equations (7) and (8). Then
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I;” (cos(8/2))*°! sin(6/2) sin 50 si,‘(y(cosefz)z") E;‘;”v (y,(c0s8/2)"M,...,
z,(cos 9/2)2pl ]

9/2)*"m) x |
y, (cos6/2)7m) (zz(cose 122

X
Z
Ym k’”x yrmniU |
4Nm prlg+2y 224'!-‘2

(1-20-20k-2 5 k320, 20531, A5 4,2 4354,

e S St TP A ] DR M PR

:@[NéM] § (”N)Mk e o8 {_y}k[ﬂ}kl
4

m - (42)
31,(.0-11;(-; Mk:-05 1y, Hys 1], (-c-nk—% Nk +05 1y, Lys 1);82:83;84

Proof : We omit the proof. It is similar to the proof of theorem 1.

Special Case :

By taking m,, 1y, py ¢, = 0 theorem 3 reduces to the following corollary for
the generalized /-function of two variables.

Corollary 3 : LetA;, p;, ve C,n,M;, Wy, Ly € R fori=1,..., msuch that 0 <x <7/2
and R(p;) > 0. Also let

. J : h;
R(20) + 2y, ]rg?énnzziﬁ [V—’Fj +2U, 1;1;;139{ 0, 1?1; >0

Further let | arg (z,- (0059/2)%1:') | < é— Q;n (i =1, 2) with Q; the same as in the
equations (37) and (38). Then

" (cos(8/2))! sin(8/2) sin 8 S¥(y(cos8/2)™ EX1 , (7,(cos0/2)"M,..,

z,(cos6/2)*1 J 28

do=—
z,(cos 0/2)"*2

Y (c0s0/2)*Mm) x [ [
m 40

uy
VM) = (- kry \M bim o | 2
$1 3 -N)psx AN,kbm[y] [3’1 J [ J’m] I i

K0 koo K1 Iy Vool An) | gM 4ANm P+1,q+2:p2,92:P3.43 z, 47H2
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(1-20-20k-2 5 083 20,, 2051 ), 4,3 4354,

B],[-c-nk-f; N;k;-0; s Mo 1], [-o-nk-:zlnfkﬁé‘); L5 Uo; 1):83;84

4. Fourier series :

(43)

In this section, we shall obtain three Fourier series with the help of integrals
obtained in the theorems of previous section.

First Fourier series :

z, M
(cosx -+ isinx cos(a-20))° S‘:f(yX“)E (y]Xm, . Xy ( ]

Xllz

VM) e e (-Mpuk ki [1-cosx)’

-5 > Ay b YY1 Y }
F=0 Ky (=1 KL Fy N T4 D) SR { 2

1m+l,n+l;U 2 ('G"nk'g{n;kﬁ[;upug;l}
P+2:Q+2;V m
2y (-G-nk-;njkfrl;ul,p,z;l),
A 9['0‘nk'zn; ,,l»lpl-lgs ] A23A3;A4

B,,[o Nk - /2 - ZnI l,u,,pz;lj;Bz:B3;B4

+Z > 2
S R0 ko, 121 KUy Lk {NT(14+8/2+0) T(1-5/2)

o [NIM] = o (-N),, 2% cos(8al2) T(1+8/2) [cosx+l}m

cosx-1

(-G-Hk-:Z] nk;- 1; upug;l),
(o= k- S b+ L 1),

{ . z
v ki ky,[l-cosx|! mtlatliU |41
Ay oY V1 Y, 7 pr2.g+2V

Z

Al’ (_0. T]k zn: ;’HI’ME;IJ;AZ:A3;A4
cos 00 (44)

19(0 nk 0/2 - ETL ,,lelg;l};BziBg,;B‘;
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Proof : To prove (39), let

| Xlll
£(0) = (cosx + isinx cos(a-20))° S:;{(an)E (lem’ " X I( Xuz]

(1/2) C0+62 Cscos 06 0<0<m (45)
=1

Multiplying both sides of equation (40) by cos A8 and integrating from 0 to
n and using equation (29) and orthogonal property of cosine functions, we get

302 4
PMerT(1+A/2) (cosx+1Y" INIM] = =
C, /2= cos(Aa/2) ( )[ } b I T
I'(1-A/2) cosx-1 k=0 Kiseskpy I=1

N
K, 1k IT(1+M/2+])

1 cosx )\ m+lnLU | Z)
Nk myky .

pt2,g+2;V
2 2

[-c-nk-gn. S H PR TS ] ,,[G -Mk- an I,ui,uz;lj;AZ:A3;A4 =
(0 Nk- Zn‘kﬁl [V TP ] 1,[0 Nk-06/2 - an f,u,,nglj;BZ:BﬁB“
Now using equation (40) and (41), we get the result (39).

Special Case :

By taking my, ny, p;, ¢, = 0 Fourier series 1 reduces to the following Fourier
series for the generalized /-function of two variables.

Corollary 4 :

, M
(cosx +isinx cos(a- 29))03 (;VXT])E (y;Xm"“J’anm)I(;X”?J
2

=[A§MJ E E (-Mprk b A [l-cosx}"
Sl Fie o R Lk LT Y AT 5 | ™5
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m+1,n+1:mp,np;m3,n3

p+2,g+2:p2.92;P3.93 |

2 ['0' -Nk ':Elfnfkj—t_i;u-l’ Hos 1};

Al,[o nk - Eﬂ, I,111,}1.2;1):143;,44
Bl,(o nk-06/2 - an I,ul,uz;lsz3;B4

o [NM] o o (-N)p 292 cos(Bar2) T(1+8/2) (cosx+1\¥*
+3 X L ) Ay by,

§=1 k=0 kysoky, =1 Klkylek, VT (1+8/2+]) T(1-8/2) \cosx-1

x ki kyll-cosx I m+lntlimonymyns | 21 [‘0 -Mk- gf Tl;k; -1 Hys Kys 1)9
Y yl ' ym 2 P+236?+2¢P2aq2;P3¢?3 ;m
2 ['U-Hk-;ﬂ,-kgﬂ;up U-z;l),

A, [0' nk- Z'rlI :»“1»“2;1):‘433’44
c0s 00 (47)
B, [-o-nk-82- 3 n ks o 1y31): B3 By

Second Fourier Series :

Z X“l
(cosx + isinx cos(a-26))° S Mxm Ep By X W gss 2 X"’")][ X"Q]

B E [NéM] E Z (N)*,,,fij.:m"’2 sin(8a/2) T(1+8/2) [costJ‘w
§=1 k=0 kysky I=1 Kyl k, 1IN T(1+8/2+1) T(1-6/2) \cosx-1

[-0- nk-z Nik= 15 s My 1),

koKt [l-costf sttt | B
Ly === :
(-G-nk-gnikf+z;ul,u2;1],

Ay b ¥ N1 5 pH2.g¥%V

2y

A, [-0 nk - Z‘nI ‘,ul,uz;lj;Az:AS;A4

‘ sin &6 (48)
By, (-0 -nk-8/2- zn, i tios1 3By By B
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Special Case :

By taking m,, n;, py, q; = 0 Fourier series 2 reduces to the following Fourier
series for the generalized /-function of two variables.

Corollary 5 :

z, X"
(cosx +isinx cos(a-26))° SLJ()JX”) E, » X Pl X I [Z X “2]
2

[NM] o = (- 23%25in(8a2) T(1+8/2 F1y4
05 5 D 08D (o),

§=1 k=0 kysrky =1 Klky1k, MINT(140/2+]) T(1-8/2) \cosx-1

Z ('G * ﬂk-:Z] n;kf' I3 s Wys I),
2 (-U-Hk-:):ln;kﬁl; His uz;l),

J/‘ (1-cosx)! | mtln+l:manpm3,n3
Y 7 P2.4+2:p2,4273:93

A],(—G nk - Z'r]I I,u,l,],LZ;IJ:A3;A4

Bl,[c k- 8/2 - Zm j,u,,u2;1]:33;34

sin 80 (49)

Third Fourier Series :

(c0s(8/2))*°1sin(6/2) S‘f(y(COSB/Z)Z“) E;“;v(yl(cose/z)zm,..., y, (c0s6/2))

2,(cosO2P) o NI = 45 (-N)py N ()
I 2ur | T Z Z 2 _G—AN,kbm—_—n o o
z,(c0s0/2) 8=1 k=0 kypskyy 4° KL E( 1ok ! 4" |4 4
(1 26-2mk-2 3.1k, 52441, 2031, 4
]3_[‘ -nk-;nf 5'89“-13“'2;1):

mmnt1l;U 314_ul
X
prlgt2;V 224_1'1'2

A, A43 4
” sin o0 (50)
[—G-nk-;nfkﬁ- 05 Hys My l];B2 :B;; B,
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Special Case :

By taking m, n,, p,, q, = 0 Fourier series 3 reduces to the following Fourier
series for the generalized /-function of two variables.

Corollary 6 :

(cos(68/2))*%1sin(0/2) Sﬁ(y(cosezz)zﬂ) Eg':jv(yl(cosezz)zm,..., y, (c0s6/2))

2,(cos02)M1) = VM = 45 (-N)y P T e
. 25(c0s0/2)™2 | 2 2 X Akl | (70| |gam
2 8=1 k=0 kp»rkp 4™ Klki!o k! 4) \4 4
(1-20-2111:-221]1.@;2u1,2u2;lJ,A|;
B},(-c-nk-;niki-ﬁ;ul,uz;1),

-
mntlmynymang| 24T
X
pHLg+2:pr.g2:p3.93 ¥
z,4 H2

Ay A,

m sin &b (51)
(-G-ﬂk-;”"l,-kﬁa; Wys Kyl IJ;Bg;B4

5. Conclusion :

In this paper, we have derived three integrals, three Fourier series and
several special cases involving general class of polynomial of one variable, multi-
variable Mittage-Leffler function and modified /-function of two variables. The
importance of general class of polynomial, multivariable Mittage-Leffler function
and modified /-function lies in the fact that, several simpler special functions are
the particular cases of these functions, so that each of the results derived in this
paper for these functions becomes a master result from which a large number of
relations for other simpler special functions can be derived by the suitable special-
izing the parameters of these functions.
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