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Abstract

We proposed [0,1] truncated Lomax —Inverted Gamma ([0,1] TLIGD)
distribution build on [0,1] truncated Lomax ([0,1] TLD) distribution. General
expressions for the statistical properties are obtained, also The Shannon entropy ,
Relative entropy functions and Stress- Strength model of the ([0,1] TLIGD) are
presented

Keywords : [0,1] TLIGD, Shannon entropy and Relative entropy functions, stress
strength model.

l. Introduction

Using the work of Eugene and others, we will provide a generalized
distribution that may profit us in other areas. Eugene et al. product the cdf for Beta-
G distribution, by [I1]

1\ (600 ae -
F(x)=(m)f0 Y7011 -2)P"1dz, 0<ab< (1)

Where (a,b) = fol Z%1(1 —2)P=1 dZz . Jones [2][6] , he referred that X = G~1(N)
is the X with CDF in (1) such that N~beta(a, b) . In addition , Eugene et al
proposed the beta normal (BN) distribution by used G (x) to be the cumulative
distribution function of the normal distribution and furthermore, general expressions
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for the statistical properties are obtained [II] [I\VV] . The (pdf) comparing to (1) can be
found as follows,

1 1 b—1
X)=——=G)*"(1-G(x X 2
f0) = 52 6@ (1= 6(0)" " gt @)
G (x) . . .. .
Where g(x) = —, s the (PDF )of the primary distribution [111].
The PDF and CDF of ([0,1] TLD) are given as follows,
9 (14nx)~ @+
sy = 1" 0<x<1 (3)
(1-(14m)~9)
1-(1+72)7?)
S(x) = Gzlmo”) 4
( ) (1_(1+n)—19) ( )
2 [ ' ' Unicode Extended character=3 theta variant=0.5, 1F
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Fig. 1: PDF for ([0,1] TLD) distribution. Fig. 2: CDF for ([0,1] TLD) distribution.

We have two continuous cdfs, therefore we produce distribution F from configuring
S with G, such

F(x) = S(G(x))become a CDF :

~ G(x) [7]’9{1 + nt}—(ﬁ"'l)] _ 1-{1+ T]G(x)}_ﬁ
F(x) = fo [1—(1+n)7] T 1-{1+ n}~? (5)
While PDF:
d _ 91+ G (x)]"P+D
fx) = aF(x) ST+ -9 (%) ©
stg(x) = di—;x)

We express in Eq (5) and (6) , a generalized class of distributions. Calling it( [0,1]
TLD - G) distribution. Assume G is Inverted Gamma distribution.
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1. The ([0,1] TLIGD ) Distribution

If it was g(x) = Tp)x_(pﬂ)e G )and G(x) = (? ))x > 0 denoted PDF

and CDF for Inverted Gamma distribution , respectively . Using (5)and (6) , obtain
the CDF and PDF for ([0,1] TLIGD ) distribution.

-9
{-f)
FO) = —am ) ()
. N 7% -(9+1)
FG) = et xr+0 ) ( 141 {Fr(fp;)}) ©®)

Therefore ,the reliability h (x) and hazard rate y(x) functions, as follows

-9

)] fo ()]
hx)=1-F(x)=1- | (1-(1+m)~9) | =) (9)
| |
2 —(9+1)
{ﬁn,wx—(pﬂ)e‘(%)<1+n{rr(i’§)}> }
y(o) =12 = )

h(x) F(p,&) -9
r(p) —(1+n)"9+<1+n{ ) })

The r-thmoment is given as , [5].

E(x™) = fwxrf(x)dx
0

F( /1) -(9+1)
[ee] p A )y
=.[ x" il 5 w= @+ () 1+7 i dx
o I'e®A->A+n)™7) rp)
N —@+D)
9 AP ® () r(«;)
E(x") = f x"x~ PG| 14 p{—22 dx
F)(T—A+m g " T®
F(p_) -(9+1)
Now , simplification (1 + 77{ @) }) through use of series expansion[V1I1]
. k
(1= =52, Gzt |zl <1, k>0 (11)
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we obtain
—(9+1) A —(9+1)
r(r;)
r ( ) r'(p)
o) A d
Zr(ﬁ+1+d) 4 F(p,;)
L AT+ 1) - T'(p)

And then

T@a-A+m )4 dT@+D e

AP ST +1+d) © of(r (p, '—1) ’
E(x") = — (—n)df PRCEar P O] B WA R
0

Since I'(s,7) + Y (s,7) =I'(s) » I'(s,7) =T'(s) — Y (s, 1), will thus,

r( A)‘F“ r( A)
p'x - p p'x
And then

da
i r Y
E(x") = AP ro+1+d (_n)df x—P-T+1) o (x) <7(p) ( )> dx
da

F@- A+ 4 dT@+D @

o onav r(®+1+d) iy Y(03)
E(x )—r(p)(l_(lw)_ﬂ)dz arerD 7 )df T+, ()(1— onka

n d
o r(p2)
And again S|mpI|f|cat|on(1 - —") and

r(p)
. r(p+1)
using(1 —z)? = 3% (- D¥ ———— T v zl<1,b>0 (12)
N AN
A, _ () o w_rarn (1)
we get: <1 T ro | T Zu=o(—1) wr(d-u+) \ r'(p)
And then
G - AP S ro+1+d) dzw o TAHD (7 s () r(p3) ud
x TTEA-A+mD L ATE+ ) D2 o wrd-u+n), * ¢ o | ¢
By using incomplete gamma function
Y(pAx) _ AP oo (=A)"
= _ 13
r(p) r(p) Zn—o (p+m)n! (13)
we get :
AP r@+1+d) P L@+ (% i () (%)p N (_%)n l
:r(p)(1—(1+n)ﬂ9)dz ar@+n M Zl=0(‘l) Ird—1+0), e r(p)mz:o(pm)n! dx
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By use of a condition in part 0.314 for power series[VII] , we get for any [ positive

Zrz0 an ()™ = X5 Cpn(AX)™ (14)
Where, the coefficient C; ,,(for n = 1,2, ...) satisfy the recurrence relation
_ -1 _ 1 _ (-1)% .
Cin = (nag) " Xg=1(lg —n+g) a,C1p ,C1p = ao" and a, = oipa Ve get:

L L

B < ) S B e oy
<F(p) & (p + n)n! (p(p)) Z (»+ n)n' (F(p)) Z Cin (E)

And then
§ gy A HPHD Cr@+1+d) o® . [d+1) O
e o) a—arm & ar@rD 2 T Lo
o A
Xf x—(n+p(l+1)—r+1)e—(z) dx
0
~ _ InA” o TF@+14d) NGy 4y [(d+1) .
= (r@)™ (1-a+p-?) Zid=0 g M Lizo(D) g Znso Cin T (0 +
p+1)—7) (15)

And the characteristic function is
v, (t) = E[e™]

j o it (t) (t)
v et = r=0{lr} ",s0 ‘Px(t) - E[Zr 0 l ] Er 0 l E( r)

~ 9 ST +1+d) o r{d+1)
O = rena-a M ey dir@+ 1) {—"}dZ ATy
XYmeoCin Tm+p(l+1)—1) (16)

The mean( ) , variance (a2) , skewness(s,) and the kurtosis (k,.) , can be find

k= ECO) = G She g M Zi2o(~ D' s B Cin T+

pL+1)—1) (17)
2= F(x?) - (E()”

0 = o e S0 e (M Do (D) s T Cn T+ p(L+ 1) = 2) =

(F(p))l+11(911—l(1+n)-") 2d= 01:1('11,:;91:5))( - Zl:o(_l)lurr((t;ijz?l)z’l:" | (18)

I'n+p(l+1)—-1)
_(E@®)®  E(®) —3EMER?) +2(E(x))’

(EGD) (o2
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w r® ) o
Zd:or e ML, (1)}

(r@) ™ (1-(+m)=?)
InA

dir(9+1)

InA?

_3( ,
re)* (a-a+n)-

d'r(9+1)

re)™ (1-a+m-?)

d'r(9+1)

5530 Lo oy g o(~1)!

w 9 o
T D (g (—1)!

r(d+1)
ur(d-i+1)

Y=o CnF(n+p(l+1)=3)

r(d+1)
ur(d-1+1)

Bieo Cin P+ + D) — 1)

r(d+1)

ey G T+ p(+ 1) = 2)) +

3
Ini o T'®+1+d) oA o (1)l ri+1) 0 _
2<(r(p))l+1(l(m)_ﬂ)zdo 0D () oD ot 5% Gy P4 (0 + 1) 1))
Sk =— 19
k [ InAz Zm r(¥+1+d) (_ )dZ“’ (—1)l r{d+1) © -~ I"(n+ (l+1)—2)
‘ (r@)  (1=(14n)-9) “4=0 awr@+1) )" 2= ur(d-i+1) <n=0-tn p
2
Ina w0 T@+1+d) . r{d+1) ©
| ((r(p))m(f(un)‘l’)z”’:o ar@rn (T LD e X G M+ p U+ 1) = D)
2 4
3 4 3 2
_ E(X®) s E(x*) —4E(x)E(x®) + 6(E(x)) E(x*) — 3(E(x)) ;
" Ea) (@72
Then :
Inat o 9 © 3
3y S ) i o(— 1) S G P+ p(L+ 1) = 4)
(r) T (a-+m)-9) dar(9+1) ur(d-i+1)
9 w T®+1+d) w0 r(d+1) o
- ((F(P))l+1(f—(1+r/)‘1’) Zi-o d!r:ﬂ:n (=m Lo (-1 nr(d—+z+1) Ziizo Cin M+ pU 1) = 1))

9InA3

T D () 32 0(~1)

((r(p))l+1(1—(1+n)“"')
Ini

d'ir(9+1)

d
re)™F (1-am?)

Ina

3(
L7 \(re)™ (1-(+m)9)

dIr(9+1)

T D () 32 o(—1)!

® 9 ®
Yo, DD (_pyd g (—1)!

1 r(d+1)

ur(d-i+1)

r(d+1)

air@®+1) ur{d-1i+1)
9InA? o TW+1+d) - \gyoo 1y _[d+1) ® _ _
(o S gy () BZa(~ D) G B G T+ p 4+ 1) = 2)

r(d+1)
ur(d-1+1)

S Cin T+ pU+ 1 = 1)

S Con T+ p(L+ 1) = 3)) +

2
Eeo Cin [+ p(+ 1) = 1)

4

InAz o TW+14d) - gy 4y _L[d+1) © _
(I"(p))l+1(1—(1+17)‘19) Zd=0 Ar©+1) ( r]) Zl=0( 1) Ur(d—1+1) n=0 Cl,n F(n + P(l + 1) 2)
2
_ Ina w0 T'®+1+d) A YO (13l r{d+1) I _
[ ((r(p))l”u—(un)-ﬂ) Zi=o ey M 2D gy Bno Cin (0 p(L+ 1) D) |
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r@)** -+’
9373

4=0 qir(9+1) ur(d-1+1)

4=0 qir(9+1) ur(d-1+1)

N5 D () 32 o (— 1) e ¢ P4 p(L+ 1) — 4)

_are)* - )’
922
w T'O+1+d) o rd+1) o
(B0 ot (~m B2 (— D =B, G T+ p(L+ D) = 1)
w T'O+1+d) o rd+1) o
et | {3 G () BRe(- D) s B G T+ p (L4 1) = 3
- -9
(r®) (1-a+m=?) +6(F(p))(l+1)(1—(1+71)"9)
In

2
(B S (i Sy (- 1) Ly € P+ p(L+ 1) — 1

w TO+1+d o ©
(B St () B0 (— D! s By G T+ p(L 4+ 1) — 2}

dAir(9+1) r(d-1+1)
-3
w T@+1+d) . (g 4\ FA+D) oo ot
| (S S o SR (D s B G P 49U+ D = 1) | ;
reN“Pa-am—9) :
nt9tAt i o O+ (45w 1 F1(92+1) ® cor I+1 2
|(F(p))4(l+1)(1—(l+n)_‘9)4\ d=0 dAIr®+1) ( TI) Zl:o(_ ) l![‘(d—l+1)2n=0 n (Tl""P( + )_ ) |
w0 T'O+1+d) I r{d+1) I
| 0 rrn M E D T Eme G T+ p(L+ D =132
re)*“P a-amp-?)’
193713
o T'¥+1+d) 0 r(d+1) .
Yd-o AT @D (=m* X, (1) Ira—iD) Yo Cn T +p(l+1)—4)
_ @) a-an?)’
192712
o T'¥+1+d) 0 r(d+1) .
(B0 T (~m Ei2o(- D 2= Ty G T+ p(L+ D) = 1)
o T'¥+1+d) 0 r(d+1) .
(B T (~m Bi2o(—- D) s B i T+ p(1+ 1) — 3
In
o T@+1+d) - rd+1) oo 2
(B e (~m Zi2o (D =T G (4 p(L+ D) — 1]
o T'¥+1+d) I~ r(d+1) 0
(B S (o) Ti2o (D) s Tt G T+ (L + 1) - 2]
-3
o T@+1+d) - rd+1) o 4
(B o (~m Ei2o (- D 2= Ty G (4 p(L+ D) — 1]
kr= . - 5—3 (20)
reN“Pa-a+m=2)
o1
o T'¥+1+d) © r(a+1) ©
Y=o M@+ (=ma4 X2 (=1t It &n=0 CpT(n+p(+1)-2)
o T'¥+1+d) © r(d+1) ©
{0 M@+ =ML (-1)! It &n=0 CpT(n+pl+1) -1}

The Median can be computed numerically , since ,

5]

1_
F(x) = (1-(1+m)~9) 2
Then
w _1 [1 _ ({1 -1+ n)—ﬁ}ﬂ% i
r'(p) n 2
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And by solving the nonlinear equation

-1
AN T 1- A+ ?N\]?°
r(p.—)——(p)<[1—<{ (1+2) }>] —1>=0
X n 2
Additionally , we can derive quintile function x,as

(o)

P(x S xp) = Fx(xp) = (1—{1+n} %)

(1 +1 {FI%;)D =(1-E(x).(1-@+ n)-ﬁ))%

AN T'(p)

r (p,;) - —<(1 — Fe(x,) (1— (1 + n)-ﬂ))%1 - 1> =0 (21)

,xp>0

n

Therefore , by using the inverse transform method, we make generate random
variable for ( [0,1] TLIGD ), by solving ,

-1

r(p2)- @((1 —U.(1-+m™))° - 1) = 0 Numerically , where 0 <

X

uv<1

I1. Shannon Entropy and Relative Entropy Functions for ( [0,1] TLIGD )
Distribution [1].

The Shannon entropy of [0,1] TLIGD(n, 9, p, 1) is presented by,

H= —f FO) In(f(x)) dx
0

__(” onA” ~p+1 (3
= f [ ra—arm o e ()<1

Ay "D
+7 {—Ff(?pg‘)}> dx

:foof(x)[—ln< nA” >+(p+1)1nx+%+(19
0

re)1—a+m="?)

ron(1nf 03]
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ro(1-a+n-?
- ln( ®(A-a+m~7)

1
InAP > +(+ DE(nx) + AE (;)

+(9+1DE|In{ 1+ r(ps)
n n{——=~%
r(p)

Letl; =(p+ DE(nx)=(p+1) fooo Inx f(x)dx

InAP
rea-@a+m-"?)

o))
r'(p)

; %)
L=({p+ 1)f Inx x~ P~ G| 1
0

+7 dx

®+1)
Now , simplification (1 +7 {rr(fp))D , applying equation (11) , we obtain

© r ‘& v
L=@+1) onA? - Z ro+1+ 17) f Inx x-® Ve (x) {M} dx

rp)a->a+mn v=0 V'F(ﬁ+1) r'(p)

Since I'(v,7) + Y (v,7) =T'(w) > I'(v,7) = I'(v) — Y (v, 7), will thus, I (p,%) =
A

rp)-v(p?)

And then

o re) -y '
L=@+D i ﬂ)z Lo iy 17)( U)Vf Inxx~®+De~ (x){ o ( )} dx

re)A->a+n- =0 V!IT(¥+1) r(p)
I
=(
9nAP ® I'9+1+v «© _(2
+1) 1 — Z ( )( n)”f Inxx-@+De~() 1
r)(A—>A+n)™)Luy=o V'I'I+1) 0

r(pd)|
rp)

dx

& v
And again simplification{l - Y(p'X)} by using equation (12) , we get

r(p)
I
=(p .
. onav 2@y S TeaD o o (YD)
+ )1"(p)(1—(1+17)-19)Z1,=0 s 7 Z( YT b+1)f XX Y T ) x
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by using equation (13)and (Z?’f:o a, (f—c)n)b = Yn=0Cobn (%)n,we get :

Y (p,2 b b b b
L (6 - (o) & (S5
b pb n
() &) Y
Where ,Cy,, = (nag) ™' Xg-1(bg —n+ g) ay,Cp , Crp = ao” and ag = (;19));

B InAP © TF'®+1+v) » rv+1)
b= @D TG Qe TG D Z( ST )

) e e O

_ APy © FT@+1+v), , Tw+1)
ey re)™a-a +n)“")zv=° TICE Z( Vw50
(n+p(b+1)+1) "
e_(z) dx

; Con | e ()

Lety = i > X = y_l - dx = —y_zdy then

n+p(b+1) I
InA™P Z F(ﬁ+1+v)( U)"Z( pp [@*+D rv+1)

L=—(p+1) e )).,+1 — (14 q)0) Lm0 VITE+ 1) bII'(v—b+1)

z Con f Iny (y)@HPG+D-D =) gy,
0

L= —(p+ © 1"(19+1+v)( n)vz( pp LW+ rv+1)

un
(r( N +n>-ﬂ)zv=o VT + 1) bIr(v—b+1D)
Zn=o Con F(+p(b + 1)) { ¥(n+p(b + 1)) — In A}

2 - 9+1
Let 1, =25 () =417 (2) 16 dx = 57 (2) ritiyro+e O (14 {2} " i

—(9+1)

Now , simplification (1 +7 {FF(? ?}) by using equation (11) , we obtain

~ InAP © r@+1+w) [ o r())”
=4 r(p)(l—(1+n)-ﬂ)zw=o wir@+n 7 Of x e (’C){ re |
since I'(s,7) + ¥ (s,7) = I'(s) > I'(s,7) = I'(s) = ¥ (s, 7), will thus, I (p,%) =
A
r)-v(p3)
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L F(p)(l—(1+n) oo WITE+ D)

r (p)

B 9nAP ro+1+w) 3 —p+2),-()
= ﬂz e [l

X

r(vs

And again simplification{l - r(p))} by using equation (12) , we get

o j
B A« © rO+1+w) w r'(w+1) B Y (p,f;)
b=Aresa—ax n)-a)ZW:0 wrorD 7 Z( ) JTwW=j+D) x~*De (X){ ORGE

by using equation (11)and (Z?f:o a, (%)n)b = Yn=0Cobn (%)n,we get :

b

e a1 S - O S

(-1)9
Where Cy,, = (nag) ™' X5-1(bg —n+g) agCyyp,Crp = ag band Ay = g
Oy AP+ © r@+1+w) . Tw+1) © [ i
T re)Ta (1+n)-r9)zw=o wr@+D " Z( VBT =+ D L C""‘f"( e B
12 ==
In o TO+1+w) __\wWy® __13\b r(w+1) ©
(F(p))b+1(1—(1+17)_19) ZW=O wir(9+1) ( 77) Zb:O( 1) bIr'(w—b+1) ETL=O Cb,n r(n+
p(b+1)+1)
Letr, = (19+1)E<ln(1+77{r(( R}))— o+ 1)f ln(1+n{ o )})f(x)dx
Iy = (19+1)f In( 1
° 2
I'ip,- p
B ) N S O] (8
re) {"rey@-a+mn-"7)
F(p i) —(9+1)
+ x dx
" T®
() —(9+1)
By the same way simplification( 1+n { m;’; }) by using equation (11), we

obtain
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L=@0+1)

Inpe Zw r@+1+k)
F(@(1— 1+ Lak=o KITO+1)

(=m* | In(1
!

N K
)x‘(p“)e_(%) —F (p,;) dx

r'(p) r)
We can simplification In( 1+ n{ F(( ))}) by using
In(1-x)=-%2,5> ~1<x<1 (22)
We get:
r(pk r(p?
()
e (_(reA)Y i (reAY
- —;Zr=1 (‘7]{ r'(p) }) - _;27:1(—7]) < r'(p)
I
=—@

k r
oA “ F®+1+k) o e [ o (T@E)] (r(5)
O a-arm- a>Z SKT@+D Hﬂ"Zm - Of" e ("){ I'(p) re |
since I'(s,7) + ¥ (s,7) = I'(s) > I'(s,7) = I'(s) = ¥ (s, 7), will thus, I (p,) =
A
re)-v(p3)
[ r(pd)
B InAP ° Ir'O+1+k) © (=" o) (2 b
B = O D R T ) e WG P Dy ] (x){l_ o) } (1
0

r(p)

o (N (. reAY
By the same way 5|mpI|f|cat|on{1 - r(p’; } ,<1 — Tp’;) by using equation (12) ,

we get
L d
rk+1) Y(p.f) rr+1 Y(p.f)
{ - F(p)} Z( 1)lll1’(k—l+1)< () - r(p) Z(_ Y ara—d+ D\ To)

L=—@+1) nAP ﬁ)z‘x’ F(19+1+k) )kz"" (=" Z(_ T+ rtk+1)

reA-@aQ+mn)- kok'F(ﬁ+1) Nrk—1+1)
N [ NCEERN
St LD [, (TP (TR))
v dir(r—d+1) r(p) r'(p)
= 0
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InA? © r@@+1+k e rtk+1

PP = A+ M) Lo KIT@FD) UT(k—1+1)
o o N [+
n [ Y|, =
> e Lo+ [ grne-() (—) dx
d'r'(r—d+1) Ir'(p)
0

by using equation (13)and (Z;’{’ZO an (g)n)l = Ym=0Cbn (&)n,we get:

Y "_1 trd I+d I+d p =

el -Gl b od) -G (& S
(r(p)) (x) ZC““( )

Where Cpyqn = (nag) ™' X-1([l + d]lg —n + 9) a4Crian , Cirao = o' and ag =
(-1)9

+d

pl+pd

(p+9)g!
~ ﬁnlln+l7(l+d+1) o I'O+1+k) e (="
r=—1+1) o )),+d+1 e +n)“9)z"=° ATCESY) (=m Zm "
N 3 rke+1) d re+1 nap(+d+1)+1) (2
;(_1) Tk = z+1>Z<—> AT (r — d+1)ZC’+d"f ntrasvng ) ax
3 91 © I'®+1+k) N ()T
fs=-0+ (['( ))”d“ — 1+ Zkzo Kr@+1) =m Z r
o r(k+1) r(r+1) o
E20(- D froemia s Za=o(— D g e Zieo Ciran TP+ d + 1))
H
1 ro(a-a+mn-?)
B InAP
In © TF'W+1+v) » b rv+1)
~p (p( ))"“ 1_(”,7)_19)2 o VITO+1) D@+ P Z< D bIT(w—b+1)

Yn=0 Con F(n*+p(b + 1)) {

9n r@d+1+w) w
+ — _ —
‘P(n p(b + 1)) In A} + (F(p))b+1(1—(1+77)‘19) ZW—O wIr(9+1) ( )

rw+1 .
S (1P LD e o P(nip(b+1) +1) —

bIr(w—b+1)
W+ 1) 1

(r@)" " (1-a+m)
© r@+1+k) © (=)' o rk+1) r(r+1)
Zk:o CESY) <—">"Z=1 r ;(_l)l Ur(k—1+ 1)2( dir(r—d+ 1)2 Civan
r'(ntp(l+d +1)) (23)
The Relative entropy DKI(F//F*) of [0,1] TLIGD(n,9,p, 1) can be found as follows
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—(9+1)
By 571 ~(@1+1)
rp)(1-1+n1)" ﬂl)x e M r(p )

DKL_f f()l< ())>dx

ny —@+D
ir 0, (3) ( 1 +n{@}) '

_ nAP —(p+1)e
f)  ro-a+m?) 0¥

freo

—-(¥1+1)

r)(1-(1+n)~%)

-(9,+1)
2 A 1
91114471 x~ 1+~ (71) < 14+m {rl(fz;‘;)}>

1

F(pl)(l (1+n1)~ '91)

- [ reom

ﬁnlp

|
[Fomt-taimo
- [ re) l OO ) oy —p) i Gy - 1)

1M1 A pP1
r(p)(1-(14n1)7%1)
A
r(es)
r'(p)

re)

rp.)

—@+DIn| 1+7n + (94

+DIn{ 1+m dx

9nAP
r(p)(1-1+m=7)
1917’)1/111’1
F(P1)(1—(1+T)1)_191)

=In

1
+ (pr —p)E(nx) + (A, — DE (;>

— @+ 1DE|In| 1+17

+ @+ DE|In[ 1+n,

Letlyy = (py —P)E(Inx) = (p —p) Jy Inx f(x) dx

@ InAP _(&)
L1 =(py — )f Inx x~ @D G| 1
N O D)
i —(@9+1)
r(p2)
+p{—* dx

r'(p)
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-(9+1)

Now , simplification (1 +7 {Fr(?p_))D by using equation (11) , we obtain

S5
B o = TO+1+8) =yl
I, = (pl_p)l"(p)(l—(1+n) 19)28 , 6'F(19+1) )5J; Inxx~®+De (x){?p) dx
Since I'(s,7) + ¥ (s,7) = I'(s) > I'(s,7) = I'(s) = Y (s, 7), will thus, " (p, %) =
A
rp)-v(p.2)

s
o NP © T@W+1+68) wsn, (2 Y(p,;)
Ly =@, —p) a)z ( T])‘Sf Inx x~#+Ve -G ){1 - ) dx

rp)a->aQ+mn- s=0 SITW+1)
o r(2))° _ . _
And again simplification{ 1 — I"(pJ; , Applying equation (12) , we obtain

o AP © T@+1+6) . s\ , @+ - (P )
Iy =@ —p) F(p)(l—(1+7])_'9)zazo ST +1) =) ;(_1) vIr(— v+1),”l ’ Ue ; { r'(p) o

by using equation (13)and (Z;’{’ZO a, (%)n)v = Yn=0Cun G)n,we get:

~ I AP @+D) © [(O+1+06) 5 , T@E+1)
Iy = —(p, (r( ))v+1 —(1+)) Z&:O S'Ir¥+1) =) Z( D U'F(5 v+ 1)
(m+p(w+1)+1) 2
e_(i) dx

o6

Lety = i >x=y1>5dx=—-y 2dy ,then

n+p(w+1) ©
InAP Z 1“(19+1+6) )52( A Ch SN r@é+1)

by ==~ (p( )1 = (1 +m)-0) Ls=o 81T + 1) Il —v+1)

Z Cv,nf Iny (y)+p@+D-1)=Ay) gy
=0 0

o o S 1"(19+1+5) s , @+
hi=-(+1 (r(p))j+1(1_(1+n)—19)25=0 6!F(z9+1) - Z( D v'I"((?—v+1)

Binmo Com T(0#p(k + ) {w(14p(v + 1)) = In 2}
Letp, = (= DE (5) = A =D f; (5) FG0) dx
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InAP _(&)
= -+, \x
fe = (= ”f JTea-a+rm o’ ¢\
1 —-(9+1)
+7 (p, ) dx
r'(p)
F(p_) —(9+1)
Now , simplification (1 + 77{ @) }) by using equation (11) ,we obtain

“ i r |\ I ,& :
e = (= 4) e -ﬁ)z 1".(19 t1t0) (_TI)Lf X‘(p”)e‘(z){ (p X)} dx

rea->a1+n) =0 T +1) r(p
SinceI'lv,7) +Y,t) =I'(w) > I'(v,7) =T'(w) — Y (v, 1), will thus, I (p,%) =
yl
re)-v(p.?)

) A i
o AP PLOFIHD i) _Y(p';)
Ly = (4 l>1"(p)(1—(1+n) ﬂ)zt - “1-.(19+1) )t Of p+2) o~ 1 ) dx

r(v3)

r(p)

i
And again simplification{l - } Applying equation (12) , we obtain

122

o o )¢
L InAP * T@+1+0 N, . TG+D )~ Y(p.;)
=t A)r(a)(1—(1+n)—ﬁ)zi=0 irw+n 7 ;( Vara—c+n) 77 (){ ROR G

by using equation (13)and (Z;’f’zo a, (&)n)t = Ym=0Ctn (&)n,we get:

©

_ InAnHPE+D) © @ +1+10) ; . ra+1) ® —pern+2),-(2)
2=t d (r(p))”l(1-(1+,,)—a)zi:o arwrn 7 Z( Vara-crn Cmof" e dx

9 © FO+1+10) N e TG+D o
(r( NTa (1+77)‘19)Zi=0 ar@+n (7 Z( 2 e T2

Iz = (4 = Or(i—t+1)
+p(t+1)+1)

Let
Iz =—0+ 1E <ln(1 +n{%})> -+ l)f In(1 +n{ (v )})f(x) dx
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Ls=—-@+1) | In(1
|

r (p,i) 9nAP 2
+7 . 1 @0~ 1
r) |"re)y@-@a+n"?)
1 -(¥+1)
S (G0 A
r'(p)
F(p_) —(9+1)

By the same way simplification( 147 { @) }) by using equation (11) , we
obtain

AP © (9 +1+d) df

Ot D A=+ Luaco aT@+D P J In(1

y) d
@[]
r(p)

o ()

) x

(v3)

We can simplification In( 1 + n{ )

}) Applying equation (22) , we obtain

Iz3
=

o AN () N )Y
1)1"(10)(1 f17(/11+17) ﬁ)za ord('ﬂftﬂl:g) m* Zrﬂ%of el {%} < F(I;; ) "
SinceI'(s,7) +Y(s,7) =I'(s) » I'(s,7) =T'(s) = Y(s,7),will thus, I (p, %) =
r - (p2)
" a
R o Bl B €
>

r)

e (1Y
By the same way simplification{l — Tp’;} , (1 — Tp’;) , Applying equation
(12) , we obtain

B InAP © F@+1+d) © (=) o r@d+1
=0+ r)(1—-a+ n)-ﬁ)zd=o d'r@ + 1) (_”)dzm r ;(_1)bd! rd—b+1)
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o T+ [ 3
Z(_l) S!F(r—s+1)0 e F(P) F(P)

_ A © I'(9+1+d) w r(d+1)
he = O DG A= 52 TG )dz Z ' AF@-b+D
o b+s
A y p!
LGS VY L1 ) N
siFT(r—s+1) r(p)
0

S_

b

by using equation (13)and (Z;’{’ZO an (%)n) = Ym=0Cbn (g)n,we get:

. (p, %) b+s )

Tp) - (F(p)) (x) Z (p+ n)n'
b+s pb+ps

) O S

b+s

Where

Cb+s,n = (nao)_l Z( b+ 5]g —-—n+ g) ang+s,n , Cb+s,o = aOb and aq

( 1)9
CEEL]
- o > r@+1+d) 0 )
s =0 +1) (1-'( ))b+5+1(1_(1+n)—ﬁ)zd=o d'r@+1) =) Zr=1 r

rid+1) r(r+1) oo
Yho(=1)P e 2s=0(— )Ss!l“(:T-l-l)ZrFO Corsn T(ntp(b + 5+ 1))

Iy = (91 + DE <ln [1 +m {ngz;pj)}]) =W +1) fooo In [1 +
(o

0

1+ F(pl');c_l) onaP -(p+1) _(i) 1
"M Ty ([rtoa-a+mo* ¢

& -(9+1)
+7n {rr(?pi)D dx

—(9+1)
By the same way simplification( 1+n7 {F(p )D by using equation (11) , we

r)
obtain
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AP © I'9+1+b r
w=01+1) 1 _,9)2 Gr1t )(—U)bf In ll
0

rp)a—->a+n) b=0 b!IT'(¥ +1)

b
F(pl’%) x—(p+1)e‘(%) @ dx

T T ()

M
We can simplification In( 1 + 1, {F(FIE ))}) by using equation (21) , we get

I

=—(9, ) o

*Urea fn(llp+ - ﬂ)z;rb(?rtﬁl:l? n )bz( e f e { r(w)} (FE ’Ep)‘)) "
Since I'(s,7) + Y(s,7) = I'(s) - I'(s, ) = I'(s) — Y (s, 7), will thus, I (p, g) =
re)-v(p)

2 b
AP ® I'@+1+b) )" [ e (P )
_(191+1)1"(17)(1—(14—77)_19)25:0 bBIr(®¥+1) = >"Z f wene s {1_ r(p) } <1
¥ (p, )\
(pl' x) dx
r'(p.)
b
- agn - Y(pr%) Y(plr);c_l) " . -
By the same way simplificationy1 — —2%¢ ,[ 1 ———%=] , Applying equation

r(p) r(py)
(12) ,we obtain

onaP ® I'@+1+b) (=n)" . Thb+1)
lin = =000+ 1)r(;g)(l “a+ r,)-ﬂ)z,,=0 BIT + 1) = )"Z Z( D5 VI(b-v+1)

X

o [e's) 2 v 11 d
> e Tt D g ()] ()] (r(3) 4
di'(n—d+1) ) r'(p) ')

v

by using equation (13)and (Zn 0an ( ) ) =Yn=0Cun (%)n,we get:
(o) e (1)’
) (r<p)) G ZO n(3) r(pl)
d pid ® l
) S ey

n (Al)pldﬂ © I'(9+1+Db) © (=p)"
2 > (—n)"zm

beo BIT® + 1) T

Ly =—09; + 71

(r(p>) (re)'a-a+n?
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© » rb+1) 4 r'r+1)
szo(_l) WT(b—v+1) (_ AT —d+ D ’”‘Z Ca I (n+plv+1)
o ( 5 G+1)
r(p)(1-1+m)~?) 9n © T®+1+ , T@E+1
KDL:IH( o >_(p+1) (F(p))j+1(1—(1+n)“’)26=o ST@D )62( Vre v
r)(1-(1+n,)01)
0 9n
—0ConT(n+tp(k +1 n+ +1)—-InA}+ (A, —41
Biico Con Tk + D) {x(14p(v + 1) = In2) 4 (g = D) s s
o T'(O+1+i) r(i+1) ©
Zi:o i!F(ﬁ+1l) (_ ) Zt 0(_ )t t'r(l t+1) ano Ct,'l’l F(n + p(t + 1) + 1)r(m+p(t +
D+1)
9 © I'9O+1+d © (=m"
_(1‘9 b+s+1 n Z d(lr _19 1 )(_n)dz ( n)
D@ @ Wty L AT@HD =1 T
o b F(d+1) r(r+1) ©
Zb=0(_1) b!Ir'(d—b+1) ZS O(_ )S sIr(r—s+1) ZTL=O CI)+S,TL r(n+p(b +s+ 1))
on (5 )MH r@+1+b v
— 5, _ A Z (' +1+ )(_”)bz =m
o) (r(pl)) (1= @+ &0 BIIE+D) LT
o , T®+1 rr+1)
szo(—l) PThb-vt1) (— )dm vnz CoF(n+plw+1)+pid
+0) (24)

V. Stress Strength Model of the [0,1] TLIGD Distribution

The stress -strength be presented by the form,

R=Py<x) = f £y (x) dx
0

[ o ~r1)¢~()
‘Ofr(p)u—mn)-ﬂ)" e

-9,
—(9+1) _ r(pl’];—l) \
r(p3) ! [1 * ”1{ )

X

B r(p) 1-@A4+n)%) ) dx

N rpA Y Mo N
Now , simplification (1 + 77{ @) }) |1+ Th{ F(p’; }] by using
1
equation (11), we obtain

r(p2) (M)_ Sre+ivn L (T(RF) ‘

YN T o) “Lro+n P\ Te)
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"N Sroien ()
l

1+n M)
D) S Ur@+1D T\ T
And then
© k
_ noaw ACASEIOp f o, 0TI |,
rEA-A+mHA-A+n) L kre+n = ) I'(®)

o 0\
r@,+1+1) AT (Pl.;) p
TLUTE,+D N T ) |©

- k
_ noAP r@+1+k) - )kJ' x*“”e’(%) r (P.;) d
F(p)(lf(1+71)”9)(1*(ler)”?J)k:0 Kr@+1) ) rp)

» & r( ) o [T\ e s1en (M)
_1"(11)(1*(1+'7)ni§(17(1+n1)"’1)k:ork!191"+(-ﬁ1: 3 f e Q( r(fm)) Fui(;rl:l; (‘"1)< gl(]po )> &
Since I'(s,7) +Y(s,7) =I'(s) » I'(s,t) =T'(s) —Y(s, 1), will thus,
yl 2
F(p,;) =TI(p) —Y(p,;) F(m, ) I(p1) - Y(m, )

w N\ *
_ noA» FO+I+0) o[ e ,-() _Y(p.;)
@A Grnoa-Grm L Mra+n " f e\ T |

X

T -0+nHa -0+ 1)) £ kI + 1) 2 £ U, +1) -

reA\ [ r(pd))
r(p)) e |

» w © -
nIA ro+1+k) red, +1+ l)( 711)'] x-O"'Ue‘G) (1

AL A
And again simplification 1—M 1—M by using equation (12) , we
g p o) | roy) y geq ;
get:
AN A0\ ¢
Z( rs+1 Y (p.;) Y (pl,y)
F(p) S'F(s—k+1) rip) |’ r'(p1)
o) Aq t
3 Z e Fa+D Y(pl,;)
B t_o( ) t!irt—1+1)] I'(py)
And then

S

B o SO +14k) CrsHD [ r(@l)
R_r(p)(l—(1+n)—s)(1—(1+n1)—sl)k:o kIT@ +1) - )”Z< R SITGs—k+1) k+1) X (X){ r) &

nIAP T +1+k) r@, +1+10 . TG+
T - +m A=A+ L kMTE+1) (_”)k; T, D ' Z( Ve —k+D

L rax o o ofreA re )
ZO( )t'F(t I+, * e (X){ ' } { I'(py) o
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by using equation (13)and (Z?’f:o a, (f—c)n)b = Yn=0Cobn (%)n,we get :

O ) O Sy )

G Sl

B PO+ T +1+k) - r(s+1)
TTE)EIa -G+ A - A+ n) ™ L KT@+ D (’”)k;(’l) STG—k+ 1)2 Con

And then

nIATHP(HD) T +1+k)
TEYEH (M) (1 - (A +n)=)A - (A +n)-) & KTE+1)

fx-(n+p(s+1)+1)e—(f;)dx_ (—n)k
rd+1)

SO, +1+1D) . T+
(- 1>IZ<—) Te=1+5

U@, + 1) SIT(s —i+1) £ (_ )"
=0 1

o)

” )
Z Ct,d /11‘1+p1t Z Cb,nf x—(p1t+d+n+p(s+1)+1)e—(z) dx
n=0 0

79 (@ + 1+ k) r's+1)
R= 7 : 0 Y (1) s
(F@) D = (1 +1)-2)(A = (1 + 1)) b kT +1) Z T(s—k+1) L
d+pqt

19(’1—1) r9+1+i) ;
ntp(s+1)) — 4 o !
(mp( 2 @) (D) (1-(+m ) (1-(14+ny)=01) ~=0 2r@+1) n

ST +1+1D) . ., Ts+1) . Ta+1

L I+ 1) (=) Z(_ ) SIT(s — k+1)z( Dare-i+n trE—1+1)
Z(c)iozo Ct,d 2n=0 Cs,n ['(n'l'p(s + 1)) (25)
V. Conclusions

In fact , we produced ([0,1] TLIGD) distribution build on ( [0,1]
TLD)distribution . We derived some important properties of ([0,1] TLIGD)
distribution and Also, we studied stress strength model.
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