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Abstract
The aim of this paper is to derive generalized multivariate statistical distributions
involving the density function as the I-functions. Special cases include the results

given by Mohammed [4,p.164].

1. Introduction

Notations and Results used :
(a), stands for a(a+1)---(a+n—1)
(@), = D(atn) >1

I(a) ?
1<a’j;aj7Aj)P stands for (a'l;alvAl)a (GQ;a27A2)7 cee 7(a’P;O‘P7AP)
n =
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Prathima [7, p. 38].

I-function of r-variables is defined and represented as,

O’N:m STV 5y Moy
Lz, 2] = 1p g g e
1 T 1 1 T T
21 l(aj;ag' )7 704§' )>AJ)P ‘1 ( 5 )>7§ ): C]( ))pl;"' ( § )a j( ", C( ))

] 1 r 1 T T r
o | 0338 85 Bia n (705D s s (@67 D7)

- (27710.1)7‘ le e fLT 01(s1) - Or(8r) (51, -+ ,50)27" - 27rdsy - - - dsy,

(1.1)
where ¢(s1,---,s,) and 6;(s;),i =1,2,--- ,r are given by,
N T (i)
[] T4 <1 —aj+ > ozjz si)
i—1 i=1
¢(817”' 7$T) - Q ! r ) P r . ) (12)
[1 1% (1 b+ 5§Z)si> T <aj > O‘g‘z)sl)
J=1 =1 j=N+1 i=1
i G i L (@)
[[lr;(d§> ) lec (1—c? +41s))
91(81) = qi = (4) . 7_ (7) . ) (1'3)
I 02 = d 4+ 0 s) T, T (e = 7s:)
Jj=mi+1
The I-function of r-variables is analytic if
P .
=" 4;a ZBﬁ“ +ZC 7D ZD(%@go,z‘:Lz---,r.
7j—1 7j—1 7j—1
The integral (1.1) converges absolutely if |arg(z;)| < $A;w, i=1,2,--,r, where
A, = Z Ajal ZBJB +2D“ O _ 38 D6
Jj—n+1 j—mi+1
(1.4)

&) (i bi i) (i) (i
rBend - & ) >0
]:

On taking Dj(-i) =1(U=12,---,mi,i=1,2,---,r) in (1.1), then I-function will be
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denoted by
Izy, -y 2] = %gglq?lpflq’}m
Z1 Il
: (1.5)
Zr I
= oy Jo, o O1(s1) - On(s) @51, sp) 2yt Zirdsy - dsy,
where
L= 1<ay,az“> o Jalls A e (DA ) (DA ),
L o= 1058, 8B 1(d), 85 1),
m;+1 (d§ )7 6](1)7 D(l))ql; T (d;, 6]7 ]-)mr ‘mi+1 (d_gr)7 5§T)7nD§T))qT
m; i U (%)
[T =675 TT T (1= +9)7s:)
_ j=1 7j=1
01'(3,,) - qi 0) . . Pi @) (s . ’
I 2 -d?+0"s) I1 19 (" =)
j:mi+1 jzni+1
where i =1,2,--- 7.

The integral (1.5) converges absolutely if [arg(z;)| < 1Alr,i=1,2,--- ,r, where

( Z Ajal! ZBﬂ“JrZé“ Z D()5(>+ZC” @ 3 C;Z)7;Z)>>O,i1,2,~-,
j—n+1 j—m;+1 j—mi+1

(1.6)
When N = P = Q = 0, in I function of r-variables I[z1,- - ,2,] breaks in to the
product of r functions. The probability density function f(z) of random variable X is
defined as

+o0o
/ flz)de =1, f(x)>0, Vux. (1.7)
The cumulative distributioin function of X is given by
“+o0o
F(zx) = f(t)dt provided F(—o0)=0,F(c0)=1& P(a<X <b)=F(b)—F(a).

(1.8)
The characterestic function of X with density function
+00

f(x) is, ¢(t) = E(e") = / e f(x)dx, provided $(0)=1,|¢(t)] <1, (1.9)

—00
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¢(t) is continuous in ¢ and is defined in every finite interval.

2. Main Results
The probability density function f(z) of a family of finite distributiion is given by

SORNONS

- i d-1- rmym Iy (] ’,7_7 )pl

f(x) - K x Ip q1 21T

(d('1)7 6(1)7 )mla m1+1(d§1)5j(1)7 D]('l))ql

B I L e

PR S ,0<zr <1
152875 D i1 (47875 D)y

= 0, elsewhere

The constant K is given by

Z1 Il
=0,1:m1,n1; smp, Ny .
K Il 1p1fQ171"7pr7Q'r : ) (22)
Zr I
where
1 1 T r T
Il = (1_d7h11"'>hr;1)1;Aj)P: (g)a%( )aC]( ))Pl;"' ) (05)77]( )?C]( ))Pr
IQ = (_da hl?' t 7h7‘;1); l(d‘gl)aéj( )a )m17 m1+1(d 1)75(1)a J(l))th
yr (dgv 537 1)mr; mr+1(d§r)7 5]( )7 D(r))qr

provided
1. (i) dx > 0,h >0,k =1,2,--- |r.
2. (ii) Re(d, hyd" /8") >0, j=1,2,-+ jmp k=12, ,r
3. (iii) |arg(z1)| < $Alm,i=1,2,--- ,r where

A= Z Ajal) ZBﬁ +Z(5 i: D5t

j=n+1 j=m;+1

(@), (@) (@), (9) o
+ZCj v~ Z C'j 4 >0,i=1,2,---,7.

Jj—n;+1
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Proof : Consider the integral

1
/ 1T [z 2 ,zpx)dx
0
! d—1 1 0 h h
— - 7 o 0,(s, o Sy DS () dsy - ds, ) d
/0 x <(27rw)7“ /L1 /r 1(s1) (sr)p(s1 sp)(z12") (zpz"m)°rdsy s > x
1 - 1
= 0 0, (s, N L hisitethesetd=1g0) qg1 - - ds,
(27TW)T /L1 L 1(81> (S )d)(sb ) S )21 Zp </O x T S1 s
1 — — ) 1
— cee 8 ) 2 dsy - - ds,
(2mw)" /L1 /T (01(81) Or(sr) (51, 1) 2 Zr (h1s1 4+ -+ hypsp + d)> 51 5
1 —_— F(h181+"'+hr87‘+d)
= 9 "91” r , , S S1.,.. ,Sr
(2mw)" /L1 / < ) Onlsn)glsns oo sse)2t 2 p o T 1)>
Z1 Il
IO N+1:miny;-sme,ny
T P+1,Q+1:p1,q15 3pryGr
Zr I
where
Il = (1 _da hl7 : h?‘a]') (CL], §1)7"' 3 gr)aA )P l(cg ) ’YJ( )ac_gl))pl;' T 1( _g‘T)v/y](‘T);Cj(‘T))Pr
12 = (_da hl?' o 7h7"1) 1(bj;ﬁ§1 yoe ﬁ](r ; ) (d(l) 5( ), 1)m1a m1+1(d§1)75(1) ( ))th;

Jeee (dT or1 )mr; mr+1(d(r) 5(T) D(T))

R 7 ) J Y

Put N=P =@ =0. Then

1 A1 L
/0 md_l(f[zlmhl]T[ZQxh2] Iz ])dx = 1(1) }Zilgl’ ';1;:7(;’% ;
Zr 2
L = (1—dhy,- he; 1)1 (ag; ;1)’.._ 7 ;r)’AJ)P: o §1)a%( )aC](l))m;
(@D A0 08,
L= (=dhuo b (B 87 Bg s 1@ 80 s minia (4,630 D)
1, 05 Vs g (dS),6875 D),
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3. Properties

(i) The cumulative distribution function P(z)w is given by

Fa) = [ s
- /jf(t)dt

h1

1 21T Il
= (k) RPN , (3.1)
zealr | 12
where
1 1 1
L= (U=dh b D (A)p (A0 00),,

I2 = (_d7 hlv"' 7h7“71)a l(dgl)adj(l)a )Tn1a m+1+1(d§ )75](1)7D( ))q1§
(dr 5r )m'r7 m'r"l‘l(d; )7(5§ )’D‘;T))qr

VERE

Provided the conditions similar to that of (2.1) are satisfied.
The proof of (3.1) is similar to that of (2.1).

(ii) The characterestic function is given by

+o00
o) = [ ey

1
= /eitxf(x)dx
0
. 21| T
_ l Z(Zt) IO,l:ml,nl;---;mr,nT . !
o k nl LI prar : )
Zp I
L = (I-n—dhy, - hy; 1)1,1(5)7’73()70('1));:1;"'; 1(C§»r)7’yj(-r);0](~r))pr
L = (=n—dhi b 100 D (@), 07 DY)y
s (85 D e (5,607 D),

Provided the conditions similar to that of (2.1) and f(z) and K are defined by (2.1)
and (2.2) respectively.
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Proof : Consider the integral,

1 1
/6m: <K> 2 Tz 2™ zpah? - - - zoa])
1cb/a " < D) /Ql J/T 01 (s1) >¢<sl,--~,sr><21xhl>---<2rwhw>d81“'dST) o

:<K>@m@‘A;” B R A O T R
</1 R+t spbd— 1dxz(im) >d81 ds,

0

(-’1() n' 27rw / /T O (sr)p(s1, -+, 5r)

LS. (n+h151+ +hr8r+d) dsi - - ds
! " F(h131++hrsr+d+1) ! "

Z1 Il
IO N+1:my,ny;- smpe,ny
T TP+1,Q+1:p1,q15 ,prqr : )
Zr Iy

where

r

Bo= e e i @ (605,
-[2 = (_n_d7h17'” 7h1“71)a 1(d§ )7 §l)a )mla m+1+1(d§1)75](1) D(l))ql;

D1 (d5, 075 Vs e (d5),080, DI

4. Special cases

When r = 2, the probability density function f(x) of a family of finite distribution is

given by,
(1) (1)0(1)
_ 1 d 15m1,n1 Iy ( ;05 )
f(m) B ? Ipl,th 21T
CRUAE d\s(; p
(] YV )ml, m1+1( )
(7’) () ()
Trene h 1657 ’Cj )p1
e |2 ,0<x <1
(d]75§ )7 )ml, ml_,'_l(d‘gr)é“g?”);D‘;T))qr

= 0 elsewhere. (4.1)
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When r = 2, the cumulative distribution F'(z) is given by

1 A
Flw) = e gl | (42)
Zr I
L= (1=dhy, o 0147 i (2,485 )5 1?45 08,
I = (=d,h1,h;1); 1(d§1),5§1) 1)m1a m+1+1(d§1),5§-1),D§1))q1;
T 1(d§'2)75](‘2);1)m27 M2+1( 2))Q2

When r = 2, the characteristic function is given by

z
= (2 ()" JO-Lema nasee g ! h 4.3
ot) = k Z n! T LLPLasprgr : (4.3)

Zp I

Il = (1 _n_d7 hlth;]—);l (C‘gl)av‘gl)ac(l))pN 1(0(‘2)77‘7( )’03(2))272
I = (—n—d, hy, ha;1); 1(d§1),5§1) Dy s m+1+1(d( ),5](1),D§1))q1;

(d?a5]27 )mza m2+1(d§'2)35]('2);D](' ))qz

When Cj(l) e C](-r) =1 Dj(.l) e D](-T) =1, (2.1) reduces to the result given by Mohammed
[4, p. 164].
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