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Abstract — We shall introduce a new continuous distribution dependent on [0,1] truncated lomax
([0,1] TLD) distribution , we will call it [0,1] truncated lomax — lomax ([0,1]TLD) distribution.
The some properties of the ( [0,2]TLLD ) distribution will be derive , and also, the ([0,1]TLLD)
stress-strength model with different parameters will be obtain. The purpose of this work is to
develop a new composite distribution that is more flexible than other distributions..

KEY WORDS — [0,1] TLD, [0,1]TLLD , Stress Strength Model of the [0,1]TLLD.

1. INTRODUCTION

In recent times , Researchers attempted to suggest a
new classes of statistical distributions. Here, we created
a distribution we hope to benefit from it . This work will
be on the generalizations stimulated by Eugene et al. [1]
,S0 that, they provided beta generalization distribution
from (CDF) , G(x) by.

G(x)

0 <ab< o (1.1

where f(a,b) = [ Z¢~(1 - 2)*~* dz.

Jones [1][2] ,who used X =G 1(N) the arbitrary
variable N for N~Beta(a,b)and products X with
cumulative distribution function (1.1) . Eugene et al ,
who knowns a Beta normal (BN) distribution through
placing G(x) to be the cumulative distribution function
of the normal distribution and also, inferred a few
properties of this distribution while, Gupta and
Nadarajah obtained formulas for the moments of above
distribution [3]. Cordeiro and de Castro (2011) proposed
Kumaraswamy generated family by exchanged the (BN)
distribution with the (Kw) distribution.

The (PDF) relating to (1.1) is given by

Flx) = G (1-6()" " g0

,3( ,b)
(1.2)

Where g(x) = G(x)

distribution.

is (pdf )of the principle

The probability density and cumulative distribution

functions of ([0,1] TLD ) are one by one
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Figure 1: Plots PDF for ( [0,1] TLD ) distribution .
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Figure 2: Plots CDF ([0,1] TLD) distribution

Presently , looking two totally cumulative distribution
functions, W and G, our assume another distribution F
by combination W with G, s.t F(x) = W(G(x)) bea
cdf

G () (n9(1+qt)~O+1D)

Fx )_f (1-(1+m)~?)
Fx) = o (1.5)
and pdf:
0 [1-{1+n6()}"
o) = 52 F () = 5 [P )
{1 +nG(x)}"+D
ﬂm=”é_gfﬁw} 9 (16)
Where g(x) = 6G(x)

We will consider Eq (1.5) and (1.6) as a generalized
class of distributions, its name ([0,1] TLD - G)
distribution. A suppose G be Lomax distribution.

Il THE[0,1] TLLD DISTRIBUTION

A suppose that g(x) = k A(1 + kx)~?*D and G(x) =
1 — (1 + xx)~* referred as pdf and cdf for (r.v.) lomax
,are one by one .at that point ,through the application
(1.5) and (1.6) ,get the cumulative distribution and
probability distribution functions for (r.v.) of ( [0,1]
TLLD).

- - Kkx) ™4 -
Feo ==t o

n9(1+n{1— 1 +rx)™})
aA-Qa+m?)
KA(1 + Kkx)~ D

(1 4 kx)”" D

-(9+1)

fl) =

_ Ik
fO=a=arnm

(1+7{1 = @+ kx)=}) Y

(2.2)

Furthermore, the reliability and the hazard rate functions
are one by one

r(x) =1—-F(x)
(1-(@+nft-a+?)™)

=1- aA-a+mo

(—{1 +n} 7+ [1 +7(1 - {1+xx}™*) ]_0)

aA-a+m?)
(2.3)
fx)
y(x) = o)

{19nkl(1+xx)'(’1+1)(1+r][1—(1+}cx)'l])
{—(1+17)_19+(1+1}[1—(1+xx)_}‘])_19}
(2.4)

—(19+1)}

The r-th moment can be get by, [5] :

E(x™) = J-ooxrf(x)dx
0

oK -
EGN) =[5 x Gogyey L+ e 0 (14
n{l-1+r0)™) T gy

InKA
(1-aa+m~?) -0

n{l- 1 +x0)™})

E(x™) = f x"(1+ k)" MO (1 +

(19+1)

Now , by using the series expansion

0 F(n+6) s
8=0 s1r(n)

(1-"=3

we get:

lzZl <1, n>0,[6]

[1 + 11(1 {1+ Kx}"l)]_wﬂ)

=[1+n-n{1+ Kx}"l]_wﬂ)

[T+n(1-{1+ Kx}"l)]_wﬂ) =

o T'I+1+6) _ S5
Xs=o SIr(9+1) nl1 +rex]™ - 77}
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Thence
InKi
[1-{1+n}~7] o

(A+1) r(9+1+68) Y
Kx}~ IFn B [n{1 + Kx}

E(x") = f x"{1+

—n]gdx

Inkd o T'(+1+8) foo

-
EGT) = [1-{1+m}~ 19]25=0 SIr(9+1) Jo

x™{1+
x}" A {1 + kx} - n]5 dx

x™{1+

_ Inkd Zw r(+1+96) foo
T 114939 “8=0 sir9+1) o

kA D[—P(1- (1 + Kx)"l)s dx

Now , by applying

r(b+1) m
m!r(b—i+1)

(1-2)° =E5- (D" ———

1

Izl <1, b>0 ,[4] (25)

we get:

'rs+1)

-] = ) e k]

m=0

[1-{1+ Kx}"l]g = L@+ 1D {1 4 xx}=4m

_Om!F(5 -m+1)

Hence
E(x™) =

InkA o TW+148) - g (-1)™Mr(5+1) r
(1—(1+n)—ﬂ)25=0 SIr(9+1) (=m)° Xm= 0 mir(s-m+1) f a+
kx) ™A (1 + ) Amdx

Ink o T'(+1+6) w DM+ V™r(§+1)

Fe=) (=m)° Zm=o Jo {1+

(1-(1+m)~9) “8=0 s1r(9+1)
Kx} (m+1)A- ldx

m!r(6-m+1)

Lety=1+1cx—>y—1=Kx—>y7_1=x—>dx=%dy,

Thus:

E(x")
B InKA Cr@+1+68) o (DMrE+1) (-7
Th-O+mI4 STE+ D (= LmTE-—m+1) ©

f y—(m+1)l—1{1 _ y}r dy
1

E(x™) =
ﬂn?t( D" oo [@+1+8) sow  (DMI(5+1)
1-{1+7}~ ”]25 0 51r(+1) [-n]° Zm=o mIr(—m+1)

=) 1
(f y~m+DA-1(] — )T gy — fy—(mﬂ)i-l{l - y}rdy> (2.6)

0 0

Let I = [y A1 — y)rdy

1
[2 — jy—(m+1)/1—1(1 _ y)rdy
0

Now , finding the integrations of I, and I, , respectively,
and substituting the results in equation (2.6) , we get

1 [oe]
h=3 f y~ AL — ) dy

Now ,simplifying (1 — y)™ by using Eq (2.5)

we get :

1)
—-(m+1)A-1 j
f y Z( 'F(r T

r(r+1)
jir(r—j+1)

Z] 0(_ )} f y—(m+1)/1 1+jdy =0

1
12 — jy—(m+1)ﬂ.—1(1 _ y)(‘r+1)—1dy
0

I, =B(—(m+DAr+1)

r(-(m+0)rr+1)

= Cmrirr+ D)
IMA-D™ TP +1+06)
E(x") =— = (-m?
kKT(1—(1+4+1n) )5_0 SIr+1)
Z?ﬁ: (=1)™r(5+1) r(=(m+1)2) r(r+1) (2.7)

O mir(6-m+1) r(-(m+1)a+r+1)
The Characteristic function is given by:

— E(eixt)

Z G e

r@+1+8)(-n)¢
SIr(9+1)

wy (0)

Z (lt)r

vy () = (1- (1+n) 19)2T 0( ) (1_!1)2310

(-1)™r(5+1) r(-(m+1)1) r(r+1)
0mir(s-m+1) r(-(m+1)A+r+1)

wy(t) =

Ym=
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The mean ( W) , variance (¢2) , also skewness (s;) and
the kurtosis (k,.) , are presented by

p=E)

E(x) =

oA w T'@+1+8)(-n)¢ (-1)™r(6+1) I(-mi-2)

k(1-(147)~ 19)2 SIr(9+1) Y=o mir(§—m+1) r(-mi-i+2)

(2.8)

2= E(x®) - (E()”

o2 = —209n4 © F(19+1+5)(—11)5Z (D™rG+) r(-mi-A)
T 21—+ ~?) £8=0" sir+1) M=0 mir(—m+1) I(-mA-1+3)
92n2A2 [ o F(19+1+5)(7n)52m (~D)™Mr+1) F(=mA-2) ]2

k2[(1-(1+m)-?)° [29=0" sirw+1) Mm=0 11 (§—m+1) ['(-mA-A+2)

o? =

—9nA 22‘” rO+1+68)(— 7])5200 (-1)™r(6+1) r(-ma-1)
x2(1—(1+n)-19) SIr(9+1) M=0 1P (§—-m+1) I'(~mA-21+3)

[Zw r9+1+8)(~ 7])5200 (~D)™r@+1) r(-mi-a 1°
SIr(¥9+1) Mm=0 1P (§-m+1) I'(—~mA-21+2)

(1- (1+n) -9)
(2.9)
G
(EG®)’
Then :

E(x*) - 3E@)E(x?) + 2(E())’
Sk = 3
()2

6917 - r<ﬂ+1+6)( s

by (—D™r(+1) r(-mi-3)
K3 (1_(1_,_,7)—19) SIr(9+1)

5]
2m=0m!r(5—m+1) F(—mA=A+4)

_ 91 Dy Casua -m3 oo (CDMI(+1) I(-mA-2)
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( 2011 seo re+1+8)(-m?
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(1 a+m)—? SIr(9+1)
3
2y [0 DS oo (COMI@+1) r(-ma-2)
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Ini
—-9ni o
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( % MO8 M8 o (“DMI(E+D) (—mA-2) \
Ts= SIF(9+1) Zm:om!l"(&—m+1) r(—mA—A+z))

(2.10)

__E&)
(E@x®)*

Then :

k. = E(x4)—4E(x)E(x3)+6(E(x))ZE(xz)—S(E(x))4

-3
(02)2
—24972 T r@+1+8)(~ 1,)52c><J (D™Mr(§+1) r(-mi-1)
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697 2, T@O+1+8)(— 71)'5200 (—1)™Mr(§+1) r(=mi-1) .
3 (1_(“")—0) 8IF(9+1) M=0m1r(§—m+1) [(-mA-A+4)
2
6 5o L@ 77)5200 (“D™I(§+1) I(=mi-2)
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The mode and the median can be calculated respectively,
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df(x) _ -n9KA

L+ DA+ k)23 DAk (1 +

¥+2) N9k

dx _(1—(1+17)_19)

- -1 N
nl-Q+xx)™?}) (1—(1+n)"’)K( A
(¥+1)

DA+ex) (14 9{1 -1 +w0)2}) V=0

(1_%%. (9 + D1 + xkx) 23D (1 4+
n{l1—-(1+rx)™*})
_ nIxi
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—-(9+2)

k(=1 =11+ kx)"HD(1 4+

-(9+1)
@+ DA + k) 2nAk(1+n{1 — (1 + xkx)™*} )_1
=—Kkl—k

1+ xx)™* _(=A-1)
A+n{1— A +rx)2}) @A +ni)

N1+ xkx) ™t +nA(1 + kx) ™ = —/1(1 +
nl-A+r0)™?) -1 +n{1-1+xr0)™?})

A +kx)*—n(l+Kkx)*=-1-np—-1-1

—-A-M—-1-n —-@A+An+1+n)

-A _
(4™ == — ) GO — D)
{20+ + A +n)
B n(9 — 1)
L —la+n@+ 1]
(1+xrx)™? = G0 - D)
[((—[(1 + @+ 1)])>_T _ 1‘
N9 — 1)
XMode = X (2-12)

F(x) ==

(1-[+nft-a+e0?”) 1

A-QaQ+m 2

Then
B -9
1— % =(1+9{1-A+x0)?) 7

[%] " 1=n{1-QQ+Krx)?}
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{[1 + (12+ n)—ﬁ]‘% _ 1}

=1-(1+xx)™?
n

ez
2

1+kx=|1-

[ ( 1 71
[ [y

i 1 -1
[

(2.13)

Xmedian

The quantile function x, can be find it as follows ,

[ —(1+n{1-(1+Kxx)™ l}) ]

q=P(X <xg) =F(x,) = -]

O0<g<l1 ) Xg > 0
1—(1+n{1- A+ " = E(x,).[1 - A +m~]
(1+n{1-@+0) )" =1-F(xg)[1 - A +m)?]

(1= F(x)[1 = A +m])7 1= {1 — (1 + )4}

” ( (1—Fx(xq).(1—(1+11)_19))%}—1 )]A
1- . -1
J

xqg =F(q) = L (2.14)

K

By the inverse transform technique, we can create (r.v.)
for ([0,1] TLLD) as follows,

/[ 1-U.(1-QQ+n)" 1’)

I
| -

K

)
)

,0sU0<1

Il. STRESS STRENGTH MODEL OF
THE [0,1]TLLD DISTRIBUTION.

The stress strength is obtained through the formula as
follows
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R=Ply<x)= f £ (O Fy (x) dx
0

Now, Let X~ [0,1] TLLD (n,9,k, 1) and
Y~ [O,l]TLLD (771' 191, Kl' /11)
respectively ,

R=PO <0 = [ LR

INKA —
ﬁ (1 + K.'X) @+1) (1 + r]{l -

—9,
i@+ [17(1+n1{17(1+1c1x)‘11]) ]
(1 +xx) }) CEcTER =)

R= [

dx

Simplifying :
(1+n{1-Qa+ ;cx)"‘})_( Y by using the series
expansion ,

o TI'(k+s)
=0 sir(k)

1-2)F=

|z| <1,k > 0, we obtain

(1 + 7]{1 - (1 + KX)_A})_(ﬂ+1) = (1 +n- 77(1 + Kx)_,’[)—(ﬁ+1)

(1-{n@+xx)™*- n})_(ﬁﬂ) =

S 1y
(1-{n(@+rx)"*- 77})_(19“) =

o T'®O+1+s) _an\S
Lo srrn CM (- +r0)™)

Then:

InKA
(1-(+m~9) (1- (1+711) 191)f 1+

ex) "D o LAY —ms(1-Q+ icx)"l)s {1 -

520 sir(9+1)
(1+nf1—-(+ xlx)—h})“’l} dx

SR =

_ Inkd 1 Zoo r(9+1+s) [_ ]S
T [1-+m70) [1-(14n43791] Z570 sir+1)

S+ e} M1 - {1+ Kx}‘}‘]s (1 -
{1+n1-{1+ le}"li]}_ﬁl) dx
Also, simplifying :

(1— (1 +rx)™)" by using

_ b _ _1\u r(b+1) u
(-2 = g~ D,

[z] <1,b>0 ,weget

[1— {1+ 1} 2] = 5 SO (4 4 gex)) ™

ull'(s—u+1)

Therefore,
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1 u
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T (1-@+)?) (1-(141m)~01) ey T+ (=m)% Xazo(—1) T D
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Using the same simplification approach:

1+m{1 — (1 + ~;x)~4)) "™ and using
(1 +m{

w I(s+i)
=0 jir(s)

1-2)°= |z] <1,s>0,gives
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Then:
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(1 (+m)~9) (1- (1+171) 91) X 0 sir(9+1) (=m)* Eizo(=1) ull (s—u+1)

Jo @+ k) DAy —

InKAd 1 w T'®+1+s) u_ T(s+1)
(1-(1+m)~9) (1-(+9)~01) <=0 sirw+1) (=m)* Eizo(=1) ull (s—u+1)

0

simplifying {1 — (1 + x,x)~*1} by using (1 — z)™ =
. r(m+1)
Ln=o(-D" nr(m-n+1) z",

lz| <1,b>0 ,gives

{1-a+ le)'ﬁl}i =

_a\n F(L+1) A4
Yn=o(—1) IrG-n+1) 1 +rx)™
INkA r(9+1+s)
1 2o = (—n)*

T a9 (- (1+n1) 91) SIF@+1)

r(s+1)

(u+1)A
e u+1)f (1+ xx)~ dx

Lu=o(=D)*
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InKA 1

o T'@+1+s) (_ )S

T (=@ ) (1= 701) “5=0 i+

o (_ayu_ T(s+1) o r(91+i)

Lu=o(—1) ull(s—u+1) <=0 jire,)
r@i+1)

J @ + )~ @ DR (—p )t T (— D" (1 + Ky x) ™Mb dx

nr(i-n+1)

Since (1 + ryx) ™M = (1 - (—klx))_lli by using
_ —k _ 0 r(k+v) v
(1-2)"=¥" ) |z| <1,k >0,
gives,

(1= )™ = Y TAED e

vl (A1)
v=0
S T(Ai + v)
— —1 )Y x?
Z VI T (A1) (=re1)
v=0
Then:
R =
INkKA o T'W+1+s) u F(s+1)
(1-a+m~) (1- (1+n )~91) X5Zo SIr(9+1) (=m)* Ziimo(=1) wr(s—u+1)

foo(l + Kx)@HDA gy —
INkA o T'W+1+s) s u F(s+1)
(1-(+m?) (1- (1+711) 91) X5Zo SIF(9+1) (=m)° Eiizo(=1) ull(s—u+1)

o [@1+0) i voo r(i+1) w T'Aqi+v) )
S0ty (71 Tino(- D" s Ty (k)Y T (L
rex) "W DA gy 3.1
Let I, = fooo(l + kx)~@+DA gy and

fee)

I, = f x?(1 4 Kx) @ DA gy
0

Now , finding the integrations of I, and I, , respectively,
then replacing the resultsin (3.1) , gives

Lety=1+1cx—>y—1=Kx—>yT_1=x—>%dy=dx
, therefore,

o) _ v
= (&) y @ Didy = o5 [0y DAy — 1)vdy

co 1
= o { f y Ay — 1)¥dy - f yAy — 1)”dy}
0 0

(3.2)

Now , Let
Ay = [y DAy —

1

Ay = f y~WHDA(y — 1)7dy
0

1)”dy and

Again, finding the integrations of A,
Jrespectively , then replacing the results in (3.2)
gives

Ay = f y Ay -
0

and A4,

1’dy

Drdy

N| =

f y—(u+ 1)1 (y _

Using the same way , simplifying (1 — y)? by using
Eq.(2.5)

we obtain
1 rv+1)

A _ —(u+1)2 z 1 m md
2] =D m!I'(v — m+1)y
1w rw+1)

A, == z -1 m____- —(u+1)l+‘n‘Ld

177 0( Y Tw=—m+D J?” Y
m= —o0

=0
1
Az — fy(—(u+1)l+1)—1(1 _ y)(v+1)—1dy
0

— B(~ud - _ [CwA=A+) ro+1)
Ay =B(-ud—A+1v+1)=— =
-1 I(-ud-2+1) r(v+1)

kV*t1  r(-ul-A+v+2)

Therefore I, =

Hence,
R =

—9nA 1 ST+ 1+ s)
A-A+m)HA -0 +n)™") ] sIr@+1)

) 1 Cr@+1+s) y
ta @ a-arm ) L srarn P Z( Y

© [+ i) O . TG+ <
ZM irey Zn=o(‘1) WG -n+ D) L

(k) T(—ud =21+ 1) T(w+1)
KY r(—ul—2A1+v+2)

s u r'(s+1)

- Z( D u'F(s—u+1)
Ir'(s+1)

u'F(s—u+1)

r(A4i +v)
4 v!IT(A0)

(3:3)
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V.

CONCLUSIONS

In reality , we suggested ([0,1] TLLD) distribution
dependent on ([0,1] TLD) distribution and It's
mathematical properties have been obtained and also ,
stress-strength reliability.
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