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ABSTRACT
In this article, we establish recurrence relations single and product moments

. ISSN2348-0580

based ongeneral progressively Type-ll right censored order statistics
(GPTIRCOS). Characterization for extended power Lindley distribution using
relation between probability density function and distribution function is
obtained. Moreover recurrence relations of single and product moments
based on GPTIIRCOS are also used to characterize the distribution.
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1 Introduction

This paper considers a general progressively Type-ll censoring scheme, this scheme is
conducted as follows: The times of failure for the first k failures are not observed, and the
(k + 1)t ., (m)™ailures are observed at which times Rjyi1,Rji2,..,Rp =n—m—
Zﬁ]l R; surviving units are censored. The resulting (m - k) ordered failure times are referred to as
general progressively Type-Il censored scheme. See Davis and Feldstein (1979) and Balakrishnan and
Sandhu (1996).

If the failure times are based on anabsolutely continuous distribution function F with
probability density function(pdf) f, the joint probability density function of the progressively Type I
censored failuretimes Xy, 1 1.m: 0> Xk 42:m:ns - » Xmumen » 1S given by

m
Fstmmrtmmn Kt 0 Xm) = A m—1)[F (41, 0)]F 1_[ f (i, 0)[1 = F(x;, )17,
i=k+1
X1 < X2 <0 < Xy, (1.1
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where,

m j-1
n! .
A(”'m_l):k!(n—k—l)! 1_[ n- Z Ri=j+1}

j=k+2 i=k+1

Aggrawala and Balakrishnan (1996) derived recurrence relations for single and product moments of
progressively Type-Il right censored order statistics from exponential, Pareto and power function
distributions and their truncated forms. Abd El-Aty and Mohie EI-Din (2009) derived recurrence
relations for single and double moments of generalized order statisticsfrom the inverted linear
exponential distribution and any continuous function. MohieEl-Din, and Kotb (2011) derived
recurrence relations for single and product moments of generalized order statistics for modified Burr
XIl-Geometric distribution and characterization. Salah (2012) also derived moments from
progressively Type-ll censored data of Marshall-Olkin exponential distribution.Kotb et al. (2013)
derivedrecurrence relations for single and product moments of lower generalized order statistics
from a general form of distributions and its characterizations. Mohie El-Dinet al. (2013a) derived
emperical Bays estimators of reliability performances using progressively Type-ll censoring from
lomax model. Mohie El-Dinet al.(2013b) derived estimation for parameters of Feller-Pareto
distribution from progressively Type-ll censoring and some characterizations.Athar et al.(2014)
derived some new moments of progressively Type-ll right censored order statistics from Lindley
distribution.Alkarni(2015) discussed extended power lindley distribution (A new statistical model for
non-monotone survival data).Mohie El-Dinet al.(2017a,b) derived characterization for Gompertz and
linear failure rate distributions using recurrence relations of single and product moments based on
GPTIIRCOS.

The extended power Lindley distribution has been made toward the generalization of some
well-known distributions and their successful application to problems in areas such as engineering,
finance, economics and biomedical sciences, among others.

In this paper, we shall introducerecurrence relations single and product moments order
statistics GPTIIRCOS.Characterization for extended power Lindley distribution using relation
between probability density function and distribution function is obtained. Moreover recurrence
relations of single and product moments based on GPTIIRCOSare also used to characterize the
distribution.

Rk 1Rk +20-Rim) (Rks1,Rk420-Rm) (Rks1,Rk420-Rm)
Let X, th K+ < Xy G et < oo K Xy KTkt be the mordered
observed failure times in a sample of size n — k under general progressively Type-Il right censoring
scheme from theextended power Lindley distribution with probability density function (pdf) is given

by

2
f(x,0,a,B) = gaf- ; [14 Bx®]x% le=0x%, 0,a,8>0, x=0, (1.2)
andthe cumulative distribution function(cdf) is given by
— Qﬂ al ,—0x“
F(x,@,a,ﬂ)—l—[1+9+ﬁx ]e . (1.3)
It may be noted that from (1.2) and (1.3) the relation between pdf and cdf is given by,
[0+ B+ 0B8x*]f(x) = aB?[1 + fx*]x*"1[1 — F(x)]. (1.4)

Note (1)

We can obtain some distributions as particular cases extended power Lindley distributionwith pdf
given by (1.2) as follows:

1- For =1, Eq. (1.2) reduces to the case of Power Lindley distribution.

2- Fora = landf = 1, Eq. (1.2) reduces to the case of Lindley distribution.
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3- Forf = 0, Eq. (1.2) reduces to the case of Weibull distribution.

4- Fora = 2andf = 0, Eq. (1.2) reduces to the case of Rayleigh distribution.

5- Fora = landf = 0, Eq. (1.2) reduces to the case of exponentialdistribution.

For any continuous distribution, we shall denote the i”‘single moment of theGPTIIRCOS in view of
Eg. (1.1) as

Ricr 1R+ 2Rm) Y b [y Rics 1 RicrzemRm)]!
.uq:m:n - g:m:n

= Kmm-1) fff x5 [F (o)1 f ()1 — F () 1RE#1L X
0<x 41 <<y <00

f a1 = FQo )]0 o f () [1 = F (e )] fm doxpeyq oo doty, (1.5)
and the i*" and j* product moments as

Ricx1. Rk 425 R )W _ E X(Rk+1rRk+2r---va)iX(Rk+1rRk+2r---rRm)j _
q,s:m:m - gm:m sim:m -

= K1) f f . j xi ! [F (s DI FOa D[ = F Qs )]0t %
0<X g <vv Ky <00

f G2 [1 = F (e 2)1R042 o f () [1 = F ()] Fm dXpe g oo dy. (1.6)
2 Recurrence Relations of Single and Product Moments
In this section we introduce the recurrence relations for single and product momentsbased
onGPTIIRCOS.
In the next theorem we introduce the recurrence relations for singlemomentsbased onGPTIIRCOS.
Theorem?2.1
If Xis1:0= Xir2:n<... <Xp.n be the order stasistics of a random sample of size (n — k) following extended
power Lindley distribution, fork + 2 <r <m — 1, m < nandi = 0, then
‘u(Rk+1‘Rk+2‘---‘Rm)(Hza) — (i +2a)(6 +B) ‘u(Rk+1:Rk+2:---:Rm)(i) (i +2a) M(Rk+1’---'Rm)(i+a)
rmmn ﬁagz(RT + 1) r'm:m ae(Rr + 1) rmm
(M —Riys == Rt =T+ DT Rt ReszrRr—2 Ryt HRe A1) Rrg 1Ry ) 420
(R + 1) 'ur—l:m—l:n
T
L tt2a Rt R Re 2Ry 4R D R R ) O] i+2a Rt Ricy 2R )40
,B(i + CZ) r—1lm—-1n ,[))(l + a,) rm:m
(= Rpt = = R = T [ Ry 1, Ry Re 1, Ry Ry 41 1), Ry 2Ry Y020
(Rr + 1) rim—1mn
+ l + Za #(Rk+1!Rk+2ﬂ"'!Rr—lr(Rr+Rr+1+1)rRr+2r“-rRm)(i+a)].
ﬁ(i + (Z) rim—1n
Proof
From Eq. (1.4) and Eq. (1.5), we get

(2.1)

0 +B) Bt Rz Rn) D 08 pFiert Rtz R )

rim:m rimm

C(n,m—l) ff f [F(xk+1)]kyl(xr—1'xr+l) X
0<x 41 << <A <o oo <Ly <00

f )1 = F Qe )]Ret L f o)1 = F )11 f (D[ = F O )]Rr+1 X
f(xm)[l - F(xm)]Rm dxk+1dxk+2 ---dxr—ldxr+1 -"dxm' (2'2)
where

Xr+1
G axren) =07 [ a0+ B 1 = )l (2.3)
Xr—1
Now, integrating by parts gives
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Yy (%1, % 41) = aB? x4 — F O )1Rr 1 — x4 [1 — F(x, )" 42
1\Ar—1,Ar 41 —

N Bxii3%[1 — F(x, 4 )]F 1 = Bxit3%[1 — F(x,_)]Rr*1

i+ 2a
R+ 1y (1 .
(i+a)f Xy f(xr)[l_F(xr)] rdxr
Xr—1
ﬁ(R + 1) Xr+1
e xp 2 f (o) [1 = F ()] doey . (2.4)
Xr—1

Now substituting for the resultant expression of Y;(x,_q,x,,1)from Eq. (2.4) in Eq. (2.2) and
simplifying, yields Eq. (2.1).This completes the proof.
In the next two theorems we introducerecurrence relations for product momentsbased
onGPTIIRCOS.
Theorem 2.2
fXke1:0< Xis2:n<e.. < Xn.n be the order stasistics of arandom sample of size (n — k) following extended
power Lindley distribution, fork + 1 <r < s <m — 1,m < n thenandi,j = 0,
Ris i RiszroRy) 20 (@ +20)(0+B) (r,,y,. R, )0 (+2a)  (r,y,.R,) @)
Uy ssmn - ,BOCHZ(Rr + 1) Uy ssmn murﬁ:m:n
(M= Rpy1 = =Rt =T+ D[ Ry RuszrRr—2,(Ry—1+Ry+1)Ry 41,0sRi ) 200
(Rr + 1) [Mr—l,s—l:m—l:n
L tt2a ikt R s2umRe 2, Ryt +RAD R R ) D] i+ 2a i R R ) )
B(i + CZ) r—1,s—1:m—1mn ﬁ(l + (Z) r,sim:n
(R =R 1) [ (Ri+1.Rk+25--sRr ~1,(Re 4Ry 41 +1), Ry 2,0 Ry ) 1 F20)
(Rr + 1) r,s—1l:m—1:n
i+ 2a (Rk+1.Rk+z.....Rr_l.(Rr+Rr+1+1).Rr+z.....Rm)<i+“'f>]
,B(i + a) Mr,s—l:m—l:n .
Proof
From Eq. (1.4) and Eq. (1.6), we get

(2.5)

6+ ﬂ)#(Rk+1'Rk+2'--»Rm)(i'j) + HBM(Rk+1,Rk+2,...,Rm)(”a.j) _

r,.simm r,simmn -
Conm—1) ff f x} [F o)1V Ctr 1, %11 f (1) X
0<x 41 <<y <Koy <Ly <00

[1 = FQea)1Re4t o f (D[ = F Q6181 f ()1 = F QDI+ L f (1) X

[1— F(x,,)]fmdxy, 1 1dXpsg oo dXp_1dXp g o dXpy, (2.6)
Substituting the resultant expression of Y; (x,_1,x,,.1) from Eq. (2.4) in Eq. (2.6) and simplifying,
yields Eq. (2.5).This completes the proof.
Theorem?2. 3
fXks1:0=<-.. <Xp.n be the order stasistics of a random sample of size (n — k) following extended power
Lindley distribution, fork +1 <r <s<m-—1, m < nandi,j = 0,then

‘u(Rk+1.Rk+2.---.Rm)(i'j+2a) _ G200 +B) Resr,aR) @ G+2a) Ry 040

r,sim:mn - ﬁagz(Rs + 1) rur,s:m:n aH(RS + 1) nur,s:m:n
(n B Rk+1 - Rs_l -S + 1) (Rk+1rRk+2r"'rRs—27(RS—1 +Rs+1)rRs+1r"'rRm)(i'j+2a)
(R + 1) 'ur,s—l:m—l:n
s
J 20 RigiRiszRsm2 Rt HRAD Res 1,0 R) O] T+ 20 (Ryyy Res,e R )00
'B(] + (X) r,s—1l:m—1:n ﬂ(] + (l) r,s:m:n
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_ (n - Rk+1 — e — RS - S) [ (Rk+1""’RS—1J(RS+Rs+1+1),R5+2,...,Rm)(i'j+2a)
(Rs +1) r,sim—1in
] +2a (Rk+1 Rs_1,(Rs+Rs41+1),Rg42,Rpp )/ +0) .
ﬁ(]+a) rsm 1n . ()
Proof

From Eq. (1.4) and Eq. (1.6), we get

(Ric+1,Rpe420-wRi ) ) (Ric+ 1Rk 420 R )W)
(9 + :B)Mr,s:m:n " + glgnur,s:m:n " -

Cinm—-1) ff f XHF ()1 Yo (51, X511 f (g 41) X
0<x 41 << g <K g1 <oor <y <00

[1 = FQeq)]Rert o f )1 = F (o )]B51 f (g4 )1 = F (o )]%540 o f () X
[1 = F(xp)]fmdxy 41 dXpqg oo dXg_1AXgq oo dXpy, (2.8)
where

Xs+1
YZ (xs—les+1) = aezf Xs (1 + Bx;z)xa - [ - F(xs)]RS+1dxs- (2'9)

Xs—1
Now, integrating by parts gives

VG %ot = B2 { XTI = F gy )DIR — 791 — F(xg_p)]Rs
2\As—1rAs+1) —
i +2 2
+ﬁx;11“[1—F(xs+1)]Rs“ Bl TP — Fxs_y)]Rst1
Jj+2a

jta

R 1 Xs+1
+(Fra) f AP = F G Podx,
ﬂERJr ;ral) f K ()1~ F (xs)]dexs}. (2.10)

Now substituting for the resultant expression of Y,(x,_1,x5.1) from Eq. (2.10) in Eq. (2.8) and
simplifying, yields Eq. (2.7).This completes the proof.

3The Characterizations
In this section we introduce the characterizations of the extended power Lindley distribution using
the relation between pdf and cdfand using recurrence relations for single and product
momentsbased onGPTIIRCOS.
3.1Characterizationvia differential equation for the extendedpowerLindley distribution
In the next theorem we introduce the characterization of the extended powerLindley distribution
using relation between pdf and cdf.

Theorem 3.1
Let X be a continuous random variable with pdf f(-), cdf F(-)and survival function [1 — F(*)]. Then
X has extendedpower Lindley distribution iff

[0 + B+ 0Bx“]f(x) = aB?[1 + px*]x* H1-F(x)]. x>0 3.1

Proof
Necessity:
From Eq. (1.2) and Eq. (1.3) we can easily obtain Eq. (3.1).
Sufficiency:

Suppose that X is a continuous random variable with pdf f(-) and cdf F(-). Suppose, also, that
Eqg. (3.1) is true. Then we have:
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—d[1-F(x)] a0[6+ Ofx*|x*1
1-F(x)  60+pB+6Bx
ab[6 + B + 6fx* — f]x*1
- 0+ +0pxc
affx*t dx
0+pB+6Bx*

dx

= afx* ldx —

On integrating, we get
—Inff1 — F(x)| = 6x* —In{0 + B + 0Bx“| + C,
where C is an arbitrary constant.
Now, since[1 — F(0)] = 1, then putting x = 0 in this equation, we get C = In[6 + B|.
Therefore,

n‘ [6+ B+ 6Bx“] _ gt
[0+ B][1— F(x)] '
or,
[6+ B +6Bx] Oxa
[6+B][1-F(x)]
Hence,
F(x)=1- [1 | ngﬁxa] e=0x"

That is the distribution function of extended power Lindley distribution.
This completes the proof.
3.2Characterizationvia recurrence relations for single moments
In the next theorem we introduce thecharacterization of the extended power Lindley distribution
using recurrence relations for single momentsbased onGPTIIRCOShas introduced in the following
theoremes.
Theorem3. 2
Let Xir1:0< Xis2n<... < Xp.n be the order stasistics of a random sample of size (n — k). Then X has
extended power Lindley distribution iff, fork + 2 <r <m —1,m < nandi = 0,

Rispry) 200 @+ 2000+ B) e,y r)® | E+2Q)  (ry, R, )

Ky mm - ﬁaGZ(Rr + 1) Hrmom a@(Rr + 1) Ky omn
_ i+ 2a M(RkaRm)(Ha) 4 m—Ryy1— =R —7+1)

Bl+a) "M (R, +1)

Rict1roRr—2, (R +Re A1) Ry 1Ry ) 420 20 (Rt R Ry 4R +1) Ry 410 Ri ) OF)
Mr—l:m—l:n ,B(l + a) lur—lzm—lzn
_ (M —Rgy1——R.—71) M(Rk+11,...,RT_1,(RT+Rr+1+1),RT+2,...,Rm)(i+2“)

(Rr + 1) rm—1n
L+ 2a M(Rk+11ka+2v---er—lr(Rr+Rr+1+1)rRr+2r-"rRm)(i+a):| (3 2)

ﬁ(l +O_’) rm-—1:n ) )
Proof
Necessity:

Theorem 2.1proved the necessary part of this theorem
Sufficiency:
Suppose that X is a continuous random variable with pdf f(-) and cdf F(-). Assuming that
equation (3.2) holds, then we have:
Restrkr) 20 _ (+2000 +B) (rr)® | (E+20) (g, Ry)EO
Hrom:n = ﬁa92(Rr+1) Hyomm mﬁur:m:n
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i+ 2a (Rk+1 Ry @) N mM—Ryyq——R_1—7+1)
[3(1+a) Hrman (R, +1)
(Ric+ 1Ry —2, Ry - Ry A1), Ry 41,0 R ) 04200 1+ 202 (Rk+1,...,Rr_z.(Rr_l+Rr+1).Rr+1.....Rm)“+“)]
r—1lm-1:n ﬁ(l + a) r—1lm-—1:n
_ (m—Rgys =~ R —7) [ (Rk+1lr---rRr—1r(Rr+Rr+1+1)1Rr+2'---'Rm)(i+2a)
(Rr + 1) rm—1n
+ ﬁ—i(;r +2 Z) uﬁi’éﬂiﬁ’f”""’Rr‘l'(Rr+Rr““)'R”Z""'R’”)W)] , (3.3)

where,

Ry 41,0oRi )+ _ k
Hrm:m - C(n,m—l) e [F(xk+1)] Y3 (xr—l'xr+1) X
0<x g 41 << <X <o <Ly <o

f ) [1 = F Qe )1Ret L f o)1 = F O )18 1 f ([ = F (411 Rr1 L X
f )1 = F Gt Rmdxyery oo dxe_1dX,iq o dXp, (3.4)
where

ya(xr_l,xr+1)=:_[ Rt (o)L — F) ] dx, . (3.5)

Xr—1
Now, integrating by parts gives
-1
Y3(xr—1'xr+1) = R +1 ;-’i_-oll [1 F(xr+1)]1+Rr t+— 1+ R H_a[]- - F(xr 1)]1+R
T
i+a (*r+1
+ X1 = F(x,)] *Rrd 3.6
Roil LR, (36)
Now by substituting in Eq. (3.4), we get
R '---'Rm (i+a) i + a
#Srlr(;rr} ) R +1 (nm 1) _U- f [F(xk+1)]
0<xp 41 << <X <o oo <y <00
Xr+1
f o)1 = F (1)) et f XL = F Qo) doc, f (1)1 = F e 1)]%r
Xr—1
f(xr+1)[ - F(xr+1)]Rr+1 ---f(xm)[l - F(xm)]Rm dxk+1 dxr—ldxr+1 ---dxm

C 1
el || T G () X
0<x 41 <o oo <] <o <Ly <00
[1 = FQa)IRe4t o f Qo[ = F Q)R Rt f ([ = F (2 )]Rr41 X
f(xm) 1 - F(xm)] mdxk+1 dxr 1dxr+1 dxm
Cinm—1
el || P (o) f G X
0<Xpp1 < <Xy <Ay 1 <2 <Xy <0
[1 = FQea)IRert o f Qe[ = F Qe )]Rr =1 f Q) [1 = F Q)RR
f(xm)[l - F(xm)]Rm dxk+1 ---dxr—ldxr+1 ---dxm
i+a
=Com-0p 7 1ﬂj [F ()% f Ciern) X
r 0<x 1 < <X <K <2<y <0

[1 = F Q)] f - X L = F )] rdo, £ - )[1 = F )]

Xr—1

f(xr+1)[1 - F(xr+1)]Rr+1 ---f(xm)[l - F(xm)]Rm dxk+1 ---dxr—ldxr+1 ---dxm +
(n — Rk+1 - Rr — r) (Rk+1r"'RT—1I(RT+RT+1+1)1RT+21"'rRm)(i+a)
Rr +1 Hyem=—1n
(M= Rigr = =Ry =T+ 1) Ry, Ry g, (R g +R A1), Ry 1,0 Ry SO 3.7
N Rr +1 r—1l:m—-1:n ’ ( . )
and
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Ry 1Ry ) G20 i+ 2a
pRirteofn) =Com-np 7 _Uf [F (xpe1)1* %
r 0<Xpy1 < <Xy <Ay < <Xy <0
Xr+1
f Gt [1 = F (1)) Rt f X2 = F Qo) dxy f (1) [1 = F ()] R

Xr—1

f(xr+1)[1 - F(xr+1)]Rr+1 ---f(xm)[l - F(xm)]Rm dxk+1 dxr—ldxr+1 -"dxm

(M= Riss == Rr = 1) Ry Re 1 (R Ry 1+ 1) Ry 21 ) 02
Rr +1 Hrm—1n
(=R = =R =7+ D) Ry R (Reoy R+ R 1Ry ) (2O 3.8)
Rr +1 r—1lm—-1mn ' '

(i+a) (i+2a)
Now by substituting for HS?JLT,}'R"”""'R’”) andu,(,ﬁ’,‘lfﬁ’R"”“"’Rm) from Eq. (3.7) and Eq. (3.8) in

Eg. (3.3), we get
(9 + B)#(Rk+1’Rk+2""'Rm)(i) + gﬁM(Rk+1:Rk+2:---:Rm)(H—a) -

rim:m rimm

Conm—1)20? f f f X (%1 4 B2 [F (g )IF[1 — F (3, )]
0<xp 41 <<y <00

f o)1 = F Qo)1 f Qo) [1 = F o)1 f ()1 = F Q)]+ X
£ [1 = FQep)]*m doxg g -on dityy. (3.9)
We get

Coum-t) f f " fo OB RO~ O Gra ) x

f Qa1 = FOue)IRe4t o f G = F Qo)1 1 f Cepg )1 — F ()]
X oo f Q) [1 = F ()] dxyeyy o dity

= Cum-nad? [[.. [ b (1 4 B2 D1 = FGo) P [F (g )]F
0<xp 41 <o+ <xppy <o°

fO0[1 = F Qo )1®ert o f G o)1 = F Qe )1* 1 f ()1 = F )]t x
f(xm)[l - F(xm)]Rm dxk+1 dxm.
We get

Coum) f f .. fo @B opfe) — a0 4 e L - P ] x

X1 = F )R [F e D1 f (e D[ = F (e )D1R41 L f Q) [1 = F (3 )]Fr1 X
f(xr+1)[1 - F(xr+1)]Rr+1 ---f(xm)[l - F(xm)]Rm dxk+1 -"dxm = 0.
Using Muntz-Szasz theorem, [See, Hwang and Lin (1984)], we get
0+ B+ 0Bx)f (x,) = af?(xf 1 + Bxf* )1 — F(x,)].
Using Theorem 3.1, we get the distribution function of m < nandi = 0,power Lindley distribution.
6B
0+p

a

xa] e—@x

F(x)=1—[1+

This completes the proof.
3.3Characterizationvia recurrence relation for product moments

In this section we characterize the extended power Lindley distribution using recurrence
relations for product momentsbased onGPTIIRCOS
Theorem3.3
Let Xir1:0< ... <X,.n be the order stasistics of a random sample of size (n — k). Then X has extended
power Lindley distribution iff, fork + 1 <r <s<m—1,m < nandi,j = 0,

RisprR) 200 G+ 2000 + B) (R yy, R )@ U+2a)  (RypqRp) )
Hy simn - ,BCZQZ(Rr + 1) Hrsimm (ZB(Rr + 1) Hr,simm
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_ i + 20( M(Rk+1:---:Rm)(i+a'j) N (n — Rk+1 e — Rr_1 —r+ 1) o
Bl +a) ™M™ R, +1
(Ric 1,0y, (Re +Re41), .o Ry Y200 L 120 (Ryyg,oRy g (R—g +Ry +1), Ry ) ()
l’lr—l,s—l:m—l:n ﬁ(l + a) r—1,s—1:m—1:n
(= Res1 = = Re = )1 Ryt Ryt (Re Ry 41 +1) Rrg,0 Ry ) (200)
R.+1 Mr,s—l:m—l:n
T

L4 20 RicsdrRyt Re+R 1+ 1Ry 1,0Ri )42
,B(i + CZ) #r,s—l:m—l:n '
Proof
Necessity:

(3.10)

Theorem 2.2 proved the necessary part of this theorem
Sufficiency:
Similarly as proved in theorem 3.2 we obtain the distribution function of extended power Lindley
distribution given by

op
0+p

a

xa] e—Hx

F(x)=1—[1+

This completes the proof.

Theorem3. 4
Let Xis1:0< Xis2:n<... < Xn.n be the order stasistics of a random sample of size (n — k). Then X has
extendedpower Lindley distribution iff, fork + 1 <r <s<m-—1, m < nandi,j =0,
Resrrhr) 20 (G +20)(0+B) (ryy,r)@) |, G +20) Ry, Ry )G
Hr s:mm - ﬁagz(Rs + 1) My sim:n (X@(RS + 1) My s:m:n
(n—Rygy1 —— Ry —s+1)
(Rs +1)

j+2a R (Bsa HRS 1) Re R )0
ﬁ(i+0() r,s—1l:m—1:mn

(Rk+1'-"'(RS—2:Rs—1 +Rs+1),Rs41,.Rm )(i,j+2a)
r,s—1l:m—1:mn

_ (n =Ry ——Rg—5) (Rikg1r-Rs—1,(Rs+Rs 11 +1),Rs g 2,0Rpy ) 0 T20)
(Rs + 1) r,ssm—1:n
+ ]+ 2a ‘u(Rk+1""Rs—1'(RS+RS+1+1)rRS+2r“'rRm)(i'j+a) _ ]+ 2a 'u(Rk+1r---rRm)(i'j+a) (3 11)
ﬁ(j+0() r,ssm—1:n ﬁ(j+0() r,sim:n ' '
Proof
Necessity:

Theorem 2.3 proved the necessary part of this theorem
Sufficiency:
Similarly as proved in theorem 3.2 we obtain the distribution function of extended power Lindley
distribution given by

6B
0+p

a

xa] e—@x

F(x)=1—[1+

This completes the proof.
Note (2)
The same theorems can be obtained as a special cases for some distributions presented in Note (1).
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