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Abstract: In this work, a characterization of the probability density function of the general progressively Type-II
right censored (GPTIIRCOS) exponential distribution is established and recurrence relations for the generalized
exponential distribution are established (GED). Furthermore, the resulted equation has a very specialized trend
to the progressively Type-II right censored ordered statistics (PTIIRCOS).
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If we have a lifetime failures say
Xp+1:mn Xps2:mns o Xmemin»  that follows a  specific

1 Introduction

Many three-parameter models are used to analyze lifetime
data or skewed data. The most preferable distributions are
the three-parameter gamma and the three-parameter
Weibull distributions since their scale and shape parameters
have flexibility to resolve different types of life time data.
Moreover they have increasing and decreasing hazard rate
depending as the shape parameter. However, due to some
deficiencies the generalized exponential model was firstly
proposed to overcome their in adequacies by [1]. Yet, in
reliability and life testing experiments, the data are
oftentimes censored. Many schemes were introduced to
model these types of data see for instance the look by [2.3].
For some recent references one can refer to [4,5] and see
the references cited therein. In this paper we consider the
GPTIIRCOS scheme, where it is possible to withdraw live
it ems during the experiment.

In this paper we are interested to establish and characterize
the GED based on GPTIIRCOS, which is conducted as
follows: The times of failure for the first p failures are not
observed, and the (p + 1) .., (q)™ failures are
observed at which times Dp,q,Dpyp, ..., Dy =n—q—

?;11 D; surviving units are censored. The resulting (g — p)
ordered failure times are referred to as GPTIIRCOS
scheme, see [6].

distribution with cumulative distribution function (cdf) F
with and have probability density function (pdf) f, then we
can have the joint probability density function of
GPTIIRCOS, as follows

pr+1:q:,n;Xp+2:q:,n,---,Xq:q:,n (xp+1’xp+2' '"'xQ) = C(n.Q—l) X

q
[F ey O | | £ 011 = P 017,

i=p+1
Xpi1 < Xpyz < < Xg, (D
where,
q j-1
n! )
Cona-1) =p!(n—p—l)! 1_[ n- Z Di=j+1

j=p+2 i=p+1

[7] derived characterization for generalized power function
distribution using recurrence relations based on
GPTIIRCOS.

This paper brings about an introduction of Recurrence
Relations among single and Product moment (SPM) that
are from the GPTIIRCOS. Characterization of GED using a
recurrence relation between SPM of GPTIIRCOS is
obtained.

(Dp+1.Dp+2,--Dq) (Dp+1,--Dq) (Pp+1,-4Dq)
Let Xp+1:q:n < Xp+2:q:n << Xq:q:n

When the random variables in a sample of size n-p are
ordered and observed, the expected failure times in block of
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size n-p under GPTIIRCOS scheme are given by.

Qo a,uA) = dae &K1 — e‘a(x‘”)]a_l,
O<u<x, ar>0. 2)
To find the cumulative distribution function (cdf), we first
need the following

F(x,a,u,)) = [1- e‘a("“‘)]a } 3)

From (2) and (3) it can be seen that the relation between the
pdf and the corresponding cdf is given by.

{ea(x—u) — 1}f(x) = AaF (x). 4

For such a continuous distribution, the probability of the it"
possible moment can be computed using the GPTIIRCOS
statistics in view of Eq. (1) is defined as .

@ i
(Dp+1.Dp+2,-Dq) ' —E [X(Dp+1er+2 ----- Dq)]l _
p:qn p:q:n

Congn [ [ Kt [F (o) ()
0<xp41<+<xg<c0

[1 = FCtpu)I ) [1— F )77

fxg)[1 - F(xq)]qupo . dxy, (5)

and the i*" and j** product moments as

(Pp+1.Dp+2,-.Dq) ) —E X(Dp+1 ----- Dq)
uv:qn - u:gn

(Dp+1
v qn

.Dq) ]
Coa [[- [ Kl PG )] f i) X
0<xp41<<xg<c0

[1 = o) ) (1~ F )7

fxg)[1 - F(xq)]quprr1 e dxg. (6)

2 The Recurrence Relations of SPM

In this section we introduce the recurrence relations for
SPM based on GPTIIRCOS.

Next, we will derive various mathematical relations for a
single moment from GPTIIRCOS.

Theorem 1

Let Xp+1:n < Xp+2:m <... < Xu:n be a sample of failure times
from specific order sample with size of (n — p) following
GED,forp+2<u<qg-—1, g<n and i =0, then

i+k (i)
)0 (Dpr1DpraDg)?
wq:n -

(Dp+1.Dp+2,--Dg
u:q:n

iz
T
k=0

i+1 Twaen
_Aa(Du +1) (Dp+1'Dp+2r---qu)(i+1)
i+1 u:g:n
Aa
l+1(n Dyyy — = Dyy —u+1)x
(Pp+1,en Du_z,(Du_1+Du),Du+1,...,Dq)(i+1)
u—-1:g-1:n
Aa
+—i+1(n—Dp+1—Dp+2— - D, —u) X

u:g—1:n
Aa
+H_—1(n—Dp+1— D u+1)x
(Dp+1,-sDu—2,(Dy—1+Dy+1),Dy g1, Dq)(Hl)
u—-1:g-1:n
Aa
l+1(n Dyyy —Dpyy =+ — Dy —u) X
(i+1)
(Pp+1,-+Du-1,(Du+Dyus1+1),Dys2,--Dg)
Hu:q—l:n : (7)
Proof
From Eq (4) and Eq. (5), we get
Z (Dp+1 Dp+2,- Dq)(l+k) (Dp+1’Dp+2v---qu)(i) _
k! Hy: qn wg:n

Coa [[ [ [F (i)l
0<xp 41 < <Xy-1<Xy1 < <xg<0o

Ky (xy—1, Xy41) "'f(xp+1)[1 - F(xp+1)]Derl e f(y—g) X
[1 = FQru—)]Po1 f Cega DT — F (rygq)]Port X
flxg)[1 - F(xq)]quxp+1dxp+2

where

ey _1dxy4q - dxg, (8)

Xu+1
— i
Kl(xu—li xu+1) - /10{[ Xy X
x

u—-1
{[1—F(x)]P = [1 = F(x)]”+*1} dxy. (9)
Now, integrating by parts gives

Ky (oym1, Xy41)

— /1ax1i1+4—.11[ F(xu+1)] u — /']_axl+1 [1— F(x,_ 1)]
B i+1

D Xu+1
e (l + 1” 0 f a1 = F )] da,

-1
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D17 = A B4 [T = F (e )]

i+1
) fx xiﬂxi“f (e)[L = F(x,)]Pudx,.

Now substituting for the resultant expression of
K; (%1, Xy41) from Eq. (10) in Eq. (8) and simplifying,
yields Eq. (7). This completes the proof.

AaxiFi[1— F(x,
N [ (

(Du+1
—a

i+1 (10)

Special case
Theorem (1) will be valid for the PTIIRCOS as a special
case from the GPTIIRCOS when p = 0,

A* (D1,D3,...Dq
Z F Hygn
k=0

D, )(Hk) _ (DI,DZ,...,Dq)(i) _

wq:n

Aa(D,) (Dl'DZV"-'Du—l’(Du—1).Du+1,.__,Dq)(i+1)
i+ 1 Twmmn
Aa(D +1) (D1,D2,..D, )(1+1)
i+1 wq:n
Aa
l+1(n Dl —Du_l—u+1)><
(Dlr---rDu—z.(Du_1+Du),Du+1,...,Dq)(i+1)
u—-1:q—-1:n
Aa
+i+—1(n D, — D, —+—D, —u) X
(D1, D1, (D +Dys1),Dus 2 Dq)(i+1)
u:q—1mn
Aa
+g =Dy == Dy —u+ )X
(D1,-4Dy—2,(Dy—1+Dy+1),Dyy 41, Dq)(Hl)
u—-1:q-1:n
Aa
l+1(n D, —D,— =D, —u) X
(D1ysDy—1,(Dy +Dy 1 +1),Dy g 2,0 Dq)(i+1)
u:q—1mn .

In the next two theorems we introduce recurrence relations
for product moments based on GPTIIRCOS

Theorem 2

Let Xp+1:n < Xp+2:n <... < Xum be the order stasistics of a
random sample of size (n —p) following GED, for p +
l1<u<v<m-1m<nthenandi,j =0,

oo Ak
2.5
k=0

Aa(Dy) (Pp+1.Dp+2--Du—1,(Dy=1),Dy41,--Dgq)

(Dp+1.0ps2,-.Dg) """

D )(L+k.1) B
— Puvgn -

(Pp+1.Dp+2,--Dq
uv:iq:n

@i+1,))

i+ 1 u,v:q:n
B Aa(Dy + 1) (Dpy1.Dpi2,.09)" "
i+1 wwan
Aa
l+1(n Dyyy — =Dy —u+1)x

(i+1,))
(Pp+1,-Du—2,(Dy—1+Dy).Dy41,--Dgq)
u—-1,v-1:q—-1:n

— =Dy — 1) X
(i+1,))

(Pp+1,-DPu—1,(Dy+Dys1).Dys2,--Dgq)

u,v-1:q-1:n

Dy —u+1)x
(i+1,))

(Pp+1,-+Du—2,(Dy—1+Dy+1),Dy 4 1,--.Dq)

u—-1,v-1:q—-1:n

=Dy —u) X

(i+1,))
(Pp+1,-Du—1,(Dy+Dy+1+1),Dy42,-.Dq)

u,v-1:q-1:n

1)

Proof
From Eq. (6), we get

oo Ak
2.5
k=0

j 14
Congn [[ [ ! [F ()]
0<xp 41 < <Ay—1 <Xy 41 <" <xXg<0

Ky (1, xu+1)f(xp+1)[1 - F(xp+1)]Dp+1 e fOryg) X
[1 = FCrum)]Pf Grug ) [1 = F (g )17+ o f (%) X
[1- F(xq)]quxp+1dxp+2 Xy 1A%y gy dxg,  (12)

i+, ij
)(Y- J) _ (Dp+1,Dp+2,...,Dq)(”) _

u,v-1:q:n

(Pp+1.Dp+2,--Dq
u,v-1:q:n

Substituting the resultant expression of K;(xy_q, Xy, 41)
from Eq. (9) in Eq. (12) and simplifying, yields Eq. (11).
This completes the proof.

Theorem 3

Let Xp+1:n < Xp+2:n <... < Xum be the order stasistics of a
random sample of size (n — p) following GED, for p +
l1<u<v<q—-—1, m<nand i,j =0, then

oo Ak
2.5
k=0

Aa(D,) (Pp+1.Dp+2,-4Dp—1,(Dp—1),Dy41,-..Dq)

(Dp+1,Dp+2,...,Dq)(L'])

@Lj+k)
Dq) —
u,v:q:n -

(Pp+1.Dp+2,-
uv:q:n

(i,j+1)

i+1 uv:qn
i,j+1
_la(Dv +1) (Dp+1,Dp+2,...,Dq)(” )
i+1 wrqm
Aa
1+1(n Dyyy = —Dyy —v+1) X
i,j+1
(Dpres R,,_Z,(R,,_l+R,,),R,,+1,...,Rq)(lj )
u,v-1:q-1:n
—1(71—Dp+1 —Derz —--=D, —v) X
i,j+1
(Dpres Dv_l,(D,,+D,,+1),D,,+2,...,Dq)(L] )
u,v:q—1:n
a
ﬁ(n—DP+1 —=D, 4 —v+1) X
i,j+1
(Dpres Dv_z,(D,,_l+D,;+1),D,,+1,...,Dq)(” )
u,v-1:q-1:n
Aa
1+1(n Dyyy = Dpyy =+ — D, —v) X
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@i,j+1)
(Pp4+1,-+Dy—1,(Dy+Dy41+1),Dy42,...Dq)

u,v:q—1:n

(13)

Proof
Similarly as proved in theorem 1.

3 The Characterizations

In this section we introduce the characterizations of the
GED using the relation between pdf and cdf and using
recurrence relations for SPM based on GPTIIRCOS.

3.1 Characterization Via Differential Equation
for GED

In the next theorem we introduce the characterization of the
GED using relation between pdf and cdf.

Theorem 4

Let X be a continuous random variable with pdf f(-) and
cdf F(-). Then X has GED iff

{e2*=W — 1}f (x) = Aa[F (x)].
Proof

Necessity:

From Eq. (2) and Eq. (3) we can easily obtain Eq. (14).
Sufficiency:

x>0 (14)

Suppose that X is a continuous random variable with pdf
f () and cdf F(-). Suppose, also, that Eq. (14) is true. Then
we have:

d[F(x)] Aa
= dx
F(x)  er-w—1
Aae~ A1)

=1 e ie® dx.
On integrating, we get
In|F(x)| = aln |1 —e2>-W| + ¢,
where C is an arbitrary constant.

Now, since [F(o0)] = 1, then putting x — oo in this
equation, we get C = 0.

Therefore,
In|F(x)| = In{1 — e=2G=m}%,
Hence,
F(x) = {1 — e72G-1}",
That is the distribution function of GED. This completes
the proof.

3.2 Characterization Via Recurrence Relations

For Single Moments

In the next theorem we introduce the characterization of the
GED using recurrence relations for single moment based on
GPTIRCOS has introduced in the following theorems.

Theorem 5

Let Xp+1:n < Xp+2:n <... < Xum be the order stasistics of a
random sample of size (n — p). Then X has GED iff, for
p+2<u<qg-—1,q<nand i =0,

c Ak (Dp+1,Dp+2,...,Dq)(i+k) (Dp+1,Dp+2,...,Dq)(i) _
2.5 - -

k=0

u:q:n u:q:n

Aa(Ry) (Dp+1,Dp+2,...,Du_l,(Du—1),Du+1,...,Dq)(L+1)
i+ 1 Mwan
_AaDy + 1) (Dps1Dpazeng)
i+1 u:g:n
Aa
—l,+1(n—Dp+1—m—Du_1 —u+1)x
i+1
Dy Du_z,(Du_1+Du),Du+1,...,Dq)(L )
u—-1:g-1:n
Aa
+l,+—1(n —Dpyy — Dpyg — - — Dy —u) X
i+1
Dy Du_l,(Du+Du+1),Du+z,...,Dq)(L )
u:g—1:n
Aa
+l,+—1(n—Dp+1 — =Dy —u+1)x
i+1
Dy Du_z,(Du_1+Du+1),Du+1,...,Dq)(L )
u—-1:g-1:n
Aa
—l+1(n—1)p+1—Dp+2 - =Dy —u) X
i+1
(Dp+1,...,Du_1,(Du+Du+1+1),Du+2,...,Dq)(L )
g1 . (15)
u:g—1:n
Proof
Necessity:

Theorem 1 proved the necessary part of this theorem
Sufficiency:

Suppose that X is a continuous random variable with
pdf f(-) and cdf F(-). Assuming that equation (15)
holds, then we have:

[oe]
k (i+k) ®
/1_ (Pp+1.Dp+2,--Dgq) _ (Dp+1.Dp+2,uDq) " _
k! I’lu:q:n u:g:n -
k=0

Ad(Ry)  (Dps1.Dpsz,sDPu-1,Du=1),Dys1,-.0g) "
i+ 1 Fwan
i+1
_AaDy + 1) (Dys1.Dpazng)
i+1 u:q:n
Aa
—l,+1(n—Dp+1—m—Du_1 —u+1)x
(Dps1,m Du_z,(Du_1+Du),Du+1,...,Dq)(H1)
D
u—-1:g-1:n
Aa
+l,+—1(n —Dpyy — Dpyg — - — Dy —u) X
i+1
Dy Du_l,(Du+Du+1),Du+z,...,Dq)(L )
u:g—1:n
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1—u+ 1) X
Dq)(i+1)

b (0= Dy == D,

- —+=D,—u) X
i+1 u—u)
(i+1)
(Pp+1,--Du=1,(Du+Dyu41+1),Dys2,..Dg)
wg-1mn ’

(16)

where,

Cing-1) ﬂ f [F(xp0)]”
0<xp 1< <Xy—1 <Xy 41 < <xg<0

Ky (xy—y, u+1)f(xp+1)[1 - F(xp+1)]Dp+1 o f(Xy—1)
[1 = F(ry— )P f (1) [1 = F ()P4t X
flxg)[1 - F(xq)]Dmdx r1 e A%y dXy 41 - dXy,

where

KZ (xu—lﬂxu+1) = fxu+1x1i1+1f(xu) [1 - F(xu)]Dudxu' (18)

Xu—1

Now, integrating by parts gives

(17)

S AT = Pt )P
u

- F(xu—l)]Du+1

Ky (e, Xyg1) =

i+1 [

o1t

i+1
D,+1J, |
Now by substituting in Eq. (17), we get

fxuﬂxi}[l — F(x )] dxy. (19)

D +1 (nq D ff J;)<xp+1< L1 <Xy 1<t <xq<°0[F(xp+1)]
FGtpe )1 = PGty )7 o
f R = Foa) P ity f ()1 = F ()]t

f(xu+1) [1 - F(xu+1)]Du+1 f(xq)[l - F(xq)]Dq X
Axpyq e doy_1dXypq - dxg

C(nq 1) l+1 X
D +1 Yu-1
0<xp+1< <Xy -1 <Xy 41 < <xXg<oO

PGy o)L = Fepon) 77 o ) %
[1 = FQru—)] PutPut f (0 [1 — F(o41)] P01 o X
flxg)[1 - F(xq)]Dmdx 1 e AXy_dXy 4 odXy

C(nq 1) xl+1 X
D,+1))" utl
0<xp 1< <Xyy—1 <Xy 41 < <xg<0

[F )] F (s )[L = F(ipa)] 77 e f ) X
[1 = F(xu—1)]Puw=1f (ryy ) [1 — F oty q )] FPutPuss | x

flxg)[1 - F(xq)]qupo e doxy,
—cC i+1
~aUp 1

<[] [F Gy F ()
0<xp 1< <Ay—1 <Xy 41 < <xg<0
Xu
[1- F(Xp+1)]Dp+1 f "

xy[1 = F(x,)]P*dxy
f G-l = F Qoo )]P»t f ()1 = F Oy 41)]P441 X
v f(xg)[1 - F(xq)]Dudxerl Xy Xy e dXg
(n —Dpy1— =Dy — u)
D, +1

(Dp+1,---Du—1v(Du+Du+1+1)rDu+2:---,Du
u:q—1:mn

_(n—DPH -

1A%y 41 - dxg

X

(i+1)
)

Dy, —u+1)
X
D, +1

(Dp41,-Du—2,(Dy—1+Dy+1),Dy41,-.Dq
u-1:g-1:n ’
and

(i+1)
)

(20)

(i+1)
)

(Dp+1,Dp+2,---,Du—1V(Du—l).Du+1.---,Dq _

w:q:n

i+1

a5 ||| [F ()]
0<xp+1< <Xy —1 <Xy 1< <xXg<oO

{CHBIEEEY) Lo
f xlit[l N F(xu)]Dudxu f(xu—l)[l - F(xu—l)]Du_l X

Xu—1
fOeus)[1 = F(xyyq)]Purt X
Fle)[1 = F ()] My s - @y -,
+(n—Dp+1— "—Du—u) y
D,
(Dp+1,--Dyu—1,(Dy+Dy41)Dyyy 2,--.Dg
u:q—1:n
=Dy =Dy
D,

(i+1)
(Dp+1,-Du—2,(Dy—1+Dy),Dy41,.Dq)
u-1:g-1:n *

—u+1)><

21
(i+1)

D. ,D. yeeD,
(Pp+1.Dp+2,--Dq) and

w:q:n

Now by substituting for

(i+1)
)

(Dp+1,Dp+2,---,Du—1V(Du—l).Du+1.---,Dq

w:q:n

(21) in Eq. (316), we get

i Ak
k!
k=0
p
A [ | [F ()]
0<xXp 1< <Xy <Xy 41 < <xg <0

)t F )
f *E[1 = F()]Pwdny f ()1 = F(rp)]Pe

u-1

from Eq. (20) and Eq.

ek .
)(l ) (Dp+1er+2,---,Dq)(l) _

wq:n

(Dp+1,Dp+2,...,Dq
Hy. q:n
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f(xu+1)[1 - F(xu+1)]Du+1 e X
f(xq)[l - F(xq)]qupo Xy g dXy g - dXg

_AaC(n,q—l) fff [F(xp+1)]p
0<xp 1< <Xy—1 <Xy 41 < <xg<0

el P x
f xL[1 = F()]Pudny f ()1 = F(ryp)]P

u-1
f(xu[-)}-l)[l - F(xu+1)]Du+1 e X
Fle)[1 = F(xq)] Moy o doty Ay - dxq.

We get
C(n,q—l) ff . f xfl X
0<xp41<<xg<c0

Ak
> e - 1] fEIIL = FGa)1Pe
k=0

[F(tpe) " F (s )[1 = F(ipas)] 7" o
f Gt = F(xy-p)]Pe x
FGrup DL = F(yp )Pt 1 x

flxg)[1 - F(xq)]qupo o dx,
= Aac(n,q—l) X

ﬂ f [F(xy0)]” %
0<Xp41 < <Ay—1 <Xy 41 < <xXg<0

[1— F)IPuF () o f(pen)[1 = F(xpe1)] 7 X
f Ot = FCeuo )P f (o) [1 = F () ]Pert X
fxg)[1 - F(xq)]Dqdprrldprr2 Xy 1 dXyyq -y,

We get
oo [ [ @
0<xp41<<xg<c0

FOe )L = F()1P [F(oy4q)]” %
Xk
[{Z % () — 1}f(xu) — MaF (x,)
k=0

FOopen)l1 = Ftp)| "
f o)1 = F (o) [Pt f () [ = F (0] Pt

X f(xg)[1— F(xq)]qupo wdx, =0
Using Muntz-Szasz theorem, [8], we get

(22)

X

{Z T 0 ~ 1}f(xu) = AaF (x,).
k=0

Using Theorem 4, we get

F(x) = [1 — e 2@m]",
That is the distribution function of GED. This completes
the proof.
3.3 Characterization Via Recurrence Relations
For Product Moments

In this section we characterize the GED using recurrence
relation for product moments based on GPTIIRCOS.

Theorem 6

Let Xp+1:n < ... < Xun be the order stasistics of a random
sample of size (n — p). Then X has GED iff, for p+1 <
u<v<q-1 qg<n and i,j=0,

(o)
k (i+k.j) @
Z:A_M(DPH,DPH,...,Dq) _ (Dp+1.Dp+2,-.Dq) _
k!
k=0

wv:qn wv:q:n
(i+1,))
Aa(D,) (Dp+1.Pp+2sPu—1,Du=1),Dyy1,Dg)
i+1 Fwvam
(i+1,))
_la(Du + 1) (Dps1.Dpsz-Dg)
i+1 wv:q:n
Aa
—H_1(n—Dp+1—~~—Du_1—u+1) X
(i+1,))
(Dp+1sDu—2,Dy—1+D1).Dys,Dg)
u—-1,v-1:q—-1:n
Aa
+l,+—1(n —Dpyy — Dpyy — - — Dy —u) X
(i+1,))
(Dp+1-sPu—1,Du+Dys1).DuszDg)

u,v-1:q-1:n
Dy, —u+1)x
@i+1,))
(Pp+1,-+Dyu—2,(Dy—1+Dy+1),Dy 4 1,--.Dq)
u—-1,v-1:q—-1:n
Aa (n—D D D, —u)
- n— - 2 — =D, —uj)Xx
i+1 p+1 p+ u
@i+1,))
(Pp+1,-Du—1,(Dy+Dy+1+1),Dy42,-.Dq)
u,v-1:q-1:n

(23)

Proof
Necessity:

Theorem 2 proved the necessary part of this theorem

Similarly as proved in theorem 5 we obtain the distribution
function of GED given by

F(x) = [1 — e 2@m]",
That is the distribution function of GED. This completes
the proof.

Theorem 7

Let Xp+1:n <Xp+2:0 <... <Xun be the order stasistics of a
random sample of size (n — p). Then X has GED iff, for
p+tlsu<v<qg-1, g<n and i,j=0,

[oe]
k (i,j+k) @
/1_ (Pp+1.Dp+2,--Dgq) _ (Dp+1.Dp42,Dq) " _
k! Hu,v:q:n u,v:q:n -
k=0

Aa(D,) (Dp+1,Dp+2,...,D,,_1,(Dv—1),Dy+1,...,Dq)(U+1)
i+ 1 Duwwan
_Aa(D, + 1) (Dp+1.Dp12,-Dg) Y
i+1 w,vq:n
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Aa

_j-}-_].(n_Dp+1 _"'_Dv—l —‘U+1) X
i,j+1
(Dpt1es R,,_Z,(R,,_l+R,,),R,,+1,...,Rq)(lj )
u,v-1:q-1:n
Aa
+j+—1(n— Dy = Dpyy — - — D, — ) X
ij+1
(Dpt1,en Dv_l,(D,,+D,,+1),D,,+2,...,Dq)(L] )
u,v:q—1:n
Aa
+j+—1(n—1)p+1 - =D, —v+1)X
ij+1
(Dpt1es Dv_z,(D,,_l+D,;+1),D,,+1,...,Dq)(” )
u,v-1:q-1:n
Aa
—H—l(n—Dp+1 —Dp+2 - —DV —17) X
ij+1
(Dpt1es Dv_l,(D,,+D,,+1+1),D,,+2,...,Dq)a] )
u,v:q—1:n (24)
Proof
Necessity:

Theorem 6 proved the necessary part of this theorem
Sufficiency:

Similarly as proved in theorem 5 we obtain the distribution
function of GED given by

F(x) = [1 — e 2@m]",
That is the distribution function of GED. This completes
the proof.
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