Supplementary

Table Al. Some well-known G families based on the T—X criteria.

No. Well-known families (P){fa gge CDF of the family
1 Kumaraswamy-G (Kw-G) [1] I 1-{1-[GOx; ¥4}, ab>0
2 Beta-G (B-G) [2] I Iy (a,b) ,a,b >0
3 McDonald-G (Mc-G) [3] I ligeyyc(@b),a,b >0
4 Topp-Leone-G (TL-G) [4] I [1-[G(;y)]?°,b>0
y ( g G 1/)))
5 0dd gamma-G (0Ga-G) [5] R* "G Y) 4> 0
I'(a) B ’
6  ZBgamma-G (ZBGa-G) [6] R* r(a - 1?%(§(x; [2))
a
. . G\’ G\’
7 8;1(;72]1dd1tlve Weibull-G (OAddW- R* 1—exp {—c (G(x; 1/’)) —a (G(x; 1/’)) }, a,b,c,d
>0
8§  Additive Weibull-G (AddW-G) [§] ~ R* t}fﬁpélcé_ log G (x; ) — a (= log G(x; )"},
GG\ , 22 (GO )\’
LA (e A )
9 0dd Xgamma-G (OXGa-G) [9] R* B 142
confa (3200
3 Lo )
1+2-1log(Gx;9))" + > (—log G (x;))?
10 Xgamma-G (XGa-G) [10] R* 1- 151
x (G )" 1> 0
. GosY)\
11 0dd Weibull-G (OW-G) [11] R* 1—exp{—a (G_ (x-¢)> ,a,b >0
12 Weibull-G (W-G) [12] R* 1 —exp{—a[-logG(x;¥)]’},a,b >0
1—expy— (i(x; 1/))}
. + G(x; )
13 0Odd half-logistic-G (OHL-G) [13] R Hea))
e
. N 1—-G(x; )
14 Half-logistic-G (HL-G) [14] R HG—(JC,I,[))
Goa)\ )
15 0dd Burr-G (OBr-G) [15 R* -
urr-G (OBr-G) [15] ! {”(5@;@)} k>0
16 Burr-G (Br-G) [16] R* 1—{1+ (=logG(x;¥))}*,c, k>0
] ] . Ges )\ G(x; )
17 Odd Burr Hatke-G (OBrH-G) [17] R 1— [1 +2 <G(x: w))] exp {—/1 <G_(x; w))}'l >0
18 Burr Hatke-G (BrH-G) [18] R* 1-(Glx; ¢))’1[1 —logG(x; )] 1, A>0
6
19 0dd Burr X-G (OBrX-G) [19] R* 0>0

e _(G(x:z@)z
Pl G
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Range

No. Well-known families of T CDF of the family
20 Burr X-G (BrX-G) [20] R* [1 — exp{— (=log G(x;¥))?}1%,60 > 0
—cn—k
+ G(x; )
21 Odd Burr 3-G (OBr3-G) [21 R
urr 3-G (OBr3-G) [21] {1+(G_(x;t,b)> } ¢, k>0
22 Burr 3-G (Br3-G) [22] R* {1+ (—logGlx;¥)) Y *c,k>0
i -k
23 0dd Lomax-G (OLx-G) [23] R* 1- {1 LG ’/’)} k>0
GO Y)
24 Lomax-G (Lx-G) [24] R* 1-{1—-logG(x; )} k>0
25  0dd log-logistic-G (OLL-G) [25]  R* GG pI* a>0
[G[(x; P + [ng; P)]*
_logistic- . + —log G (x;)]”
26 Log-logistic-G (LL-G) [26] R T+ [ 1og 6 Cx Y] ,a>0
27 0dd Lindley-G (OLi-G) [27] R* _ ArGEY) {—,1 (G(x; lp))} >0
Y a+ncxy Pl \ewmw))
28 Lindley-G (Li-G) [28] R* 1-— [1 -7 i Alog G(x; 1/;)] (G(x; 1/;))1,/1 >0
. . 0 (GeoP)\” G )\
29 8(;(:? Power L1ndley—G (OPLI—G) ]R+ 1-— [1 + m <G_(x—,1l})) ] exp {—9 (m) }
,a,0 >0
1 —_
30 Power Lindley-G (PLi-G) [26] R* - [1 + 6 lolg-lG-(ex; L2 ]exp{—@(— log G (x; ¥))%},
a,0 >0
31 0dd Gompertz-G (0Gz-G) [26] R* 1—exp {— 4 [ex (]/_G G 1/))) — 1]} ,0,y >0
G(x )
32 Gompertz-G (Gz-G) [30] R* 1—exp {% [1-(Glx;y)) ]} 6,y >0
1 G(x w) _1 G(x; ) 1
33 0dd Muth-G (OMu-G) [26] R* exp) @ G(x ¢) a PN G0 ’
34 Muth-G (Mu-G) [26] R* 1— (GG ) “exp {% - %] a>0
0dd Nadarajah-Haghighi-G (ONH- N G\
35 G) [31] R 1—exp[1— <1+A<G_(x—,lp))> },A,a>0
36 Nadarajah-Haghighi-G (NH-G) [32] R* 1—exp{1 — (1—2(logG(x;¥)))“}, 1 a>0
.\ 2 [21[G6y)]
37 0dd Maxwell-G (OMax-G) [26] R ﬁy <§'§ [AG_(x; ) >,y,/1 >0
-G (M 33 R* 2 (2 L orogGo )] )y a0
38 Maxwell-G (Max-G) [33] \/—EV (g.z [— og( (x; 1P)) ] yV,A >
30 0dd Fréchet-G (OFr-G) [34] R* <G(x; ”b))_a >0
e - - X — | =
I \Gww)) |
40 Fréchet-G (Fr-G) [26] R* exp{—(—log G(x;1))7%},6 > 0
41 0Odd inverse Pareto-G (OIPa-G) [35] R* (G(X; 1/))) [ G(x ¥

lﬁ>0

GO ) GO )
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Range

No. Well-known families of T CDF of the family
= a
42 TInverse Pareto-G (IPa-G) [26] R* [M} Ba>0
B —logG(x; )
0Odd generalized exponential -G + B G
43 (OGE-G) [36] R 1 exp{ aG(x;lp) ,a>0
0dd Power Cauchy-G (OPCa-G) R 2 ((Gx;yN®
44 R —t = ,a>0
[37] - G(x; ) *
2 (G p)”
45 Odd Half Cauchy-G (OHCa-G) [38] R* —tan~! ('—a> ,a >0
m 1-(Gxy)
-1
46 Log-odd logistic-G (LOLo-G) [39] R 1+ (G_("’ ’”) A>0
G QoY)
47  Logistic-G (Lo-G) [40] R {1+ [-1logGGs )]} ,1>0
. 60 )
48 0Odd Chen-G (OC-G) [41] R 1—exp| —ajexp|= -1t ], 0, >0
G Y)
. _ . A*
49 Type II Exponentiated Half R* 1 1-[G0x; )] wA>0
Logistic-G (THEHL-G) [42] 1+ [G( )]
Gesy) )"
Marshall-Olkin odd Burr I1I-G "G
+ )
0 (MOOB-G) [43] R 0w (1 {1 . [G(x; zp)]‘c}"’>’¢’ b,c>0
GCx )
on -1
51  Log-logistic tan-G (LLT-G) [44] R* 1— (1 +s5¢ {tan [% (G(x; ¢))“]} ) ,a,c,5>0
2ya1?
55 Kumaraswamy Transmuted-G (Kw- o, 1-— [1 — {(1 + DG Y) — (G ) } ] A a,b
TG) [45] -0
G(x; 2\)?
oo 22
53 Transmuted Burr X-G (TBX-G) [46] R* o) 5 ¢;
G )
X341l —exp| —[=——= ,>0,|pl <1
{ p( (G(x;w) )] b=
_ 211\ *
1-[1- (G )]
54 Fréchet Topp Leone-G (FTL-G) [47] R exp{ —B“ -} ,a,A,B8>0
[1-(Gesw)’
0
55 Generalized Marshall-Olkin R [ a[} — G+ - 60 y))] ] ,a,0 >0,
transmuted-G (GMOT-G) [48] Iil_ al[l =~ GO +A-260sP)il
<
56 Type-l extended-G (TIEx-G) [49] R (6 y)) = [1=nGCx )l n>0nEl—e
e—n
Exponentiated reduced-Kies-G + G\
57 : R ey o 101D
(ERKi-G) [50] {1 exp( [G(x; ) M >0
53 Kumaraswamy tan generalized-G R

(KwT-G) [51]

{1 oo -afan (ELON 01
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Well-known families

Range

CDF of the family

of T
Generalized Kavya-Manoharan-G al1 _ T a _ €
59 (GKM-G) [52] R p [1 exp( _G(x, w))] ,a>0,p= Py
60  New exponential-G (NEx-G) [53]  R* 1— exp {—a GG w)é?xfwi(x; ¥) } a>0
61 Lambert-G (L—G) [54] ]R+ 1- eXP(_{_ In [G_(X; lp)]}vexp{_w ln[é(x; 1/))]}),
v,w>0
6
Burr-X Marshall-Olkin-G (BXMO- G )’
62 G) [55] R {1 — exp (— peTes l/))} )] ,a,0 >0
GO
63 Inverse-power Burr-Hatke-G R exp{ G(x; 1/)) } >0
(IPBH-G) [56] e
G (6 )
Modified Kies-Kavya-Manoharan-G + _ e exp(G_ (x; ‘/’)) ¢
64 (MKKM-G) [57] K ! CXP{ [exp(é(x; -1 |70
65 New Lomax-G (NLx-G) [58] R 1- <1 +p {(i(x; ) [2 - G(x; 1[})]}) ,a,8>0
G(x; ) f
66 New Weibull-G (NW-G) [59] R 1— exp{—a [G(x‘ ¢)G§(2x.—lp0)(x: V) },a,ﬁ >0
Marshall-Olkin Extended Weibull- 1—exp {—a ( 1- EXP[_Y Gl )] )ﬁ}
67 Truncated Weibull MOEW-TW-G) 1 1~ dexpl—y G(x;Y)] a,pB,y,8
[60] 1 —exp{—a}
>0
__1
—1 —log(G(x; l/))) ] 4
. . T Gy
68 Extended Odd Weibull-Weibull-G R* 1-{1+p -
(EXOW-W-G) [60] —log(G(x;9)) W)
U J
a,f,A>0
. -B
exp (—th G(xih) )
Odd-Generalized Rayleigh- |- expd - GO ) >
69 Reciprocal Weibull-G (OGR-RW-G) R Gl ) * 2
[61] (1 —exp (—20{ G(x; ) ))
a,f >0 _
70 0dd Weibull-G (OW-G) [62] R*

G(x;Y) 1 B
e e




Table A2. NFx G-families generated from our introduced generator that fulfill the T-X criteria.

No.  NFx-G ORf""gge CDF of the NFx G-family
1 NFxKw-G 1 1—{1—[p(1—exp{—[1 = Gx)¢P]}]4}® a,b>0
2 NFxB-G 1 Iy (1-exp(-1-6ys@ (@ b), a, b > 0
3 NFxMc-G 1 I[p (1_exp{_[1_g(x)c(x)]})]c(a, b),a,b >0
4 NFXTL-G 1 (1 —[1-p(1-exp{-[1- G_(x)G(x)]})]z)b b >0
NFxOGa- N 1 p (exp{1— G(x)¢™} —1)
: G K F(a) (a' (1 - pexp{l — G(x)*™} + p) >0
6 ngZBGa— R* F( 3¥ (a —log (1 —p(1 —exp{-[1— G(x)G(x)]}))) ,a>0
p (exp{1 — G(x)™@}-1)
tmew {‘C ((1 = p)exp{l — G()S@} + p)
7 NFxOAdd ]R+ _ 6(x) b
W-G 4 p (exp{l - G(x) } — 1)
(1-plexp{l —G()@}+p) |
a,b,c,d>0
_ a
1—exp {—c (— log (1 —p(1—exp{-[1- G(x)G(x)]})))
3 NFxAddW ]R+ _ b
-G —a (— log (1 —p(1—exp{-[1- G(x)G(")]}))) },
a,b,c,d>0
p (exp{1 — G(x)¢™} —1)
=142+ 2 i - G0 45)
NExOXGa ., A2 ([ p(exp{l—G)®}—1) \°
9 R —_
G (A dees) [0+
p (exp{1— G(x)¢™} —1)
X exp {_/1 ((1 —plexp{l — G(x)¢@} + p)}'/1 >0
2
1-— [1 + 2 +%(— log(l —p(1—exp{-[1- G_(x)G(x)]})) ’
NFxXGa- _
10 G e R —log (1 —p(1—exp{-[1- G(x)G(")]})) A] /(1+21)
X (1 -p (1 - exp{—[l - G(x)G(")]D)A,/l >0
. p (exp{l — G(x)c(x)} - 1) b
11 NFxOW-G R 1—exp {—a ((1 ~ )expl = G_(x)G(x)} n ) ,a,b>0
12 NFxW-G  R* 1-— exp{ [— log 1 —p(1—exp{-[1- G(x)G(x)]}))] } a,b>0
1 p (exp{1 — G(x)¢™} —1)
3 NFOHL- o, P11 = pexpll — G0} +p
G _ G(x)) —
p (exp{l — G(x)W} - 1)
trem{-g Plexp(1 — G(x)°™} + p}
— — G(x
14 NFxHLG R* p (1= exp{-[1-G°V]})

2—p (1 —exp{-[1-Gx)®IY
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No.  NFx-G Ef‘i‘?ge CDF of the NFx G-family
] . p (exp{1 - G(x)¢®@}-1) \° "
15 NFxOBr-G R 1-— 1+((l—p)exp{l—G_(x)G(x)}+p> ,¢, k>0
ca—k
16 NFxBr-G R 1- {1 + (— log(l —p(1—exp{-[1- (f(x)G(")]}))) } .6, k>0
g (2 Lep(1 -G @) 1) 1T
. NFxOBrH- | + ((1 —plexp{l — G(x)¢™} + p)]
G {—A p (exp{l - G(x)°™@}-1) } 150
P a = pespl = 607 @) +p)f
2
— — - —1 = G(x)6
18 NFxBH-G R* 1= (1=p (- expl-[1 -6 ])) o
X [1 —log (1 —p(1—exp{-[1- (?(x)“”]}))] ,A>0
) 0
NFxOBrX- . p (exp{l — G(x) ™} -1) 2
PG K 1—exp {_ ((1 ~ p)exp{l — G(0)¢@] + p) 0>0
) 2y10
20 NFxBrX-G R* 1—exp {— (— log (1 —p(1—exp{-[1- G_(x)G(")]}))) }] ,6>0
91 NFxOBr3- oy - ( p (exp{1 - G(x)¢@} - 1) >—c -k .
G (1 - plexp{l - G(x)*@} +p e
_ -cy~k
2 NFxBi3-G ~ R* {1 + (— log (1 —p(1—exp{-[1- G(x)G(")]}))) } 0, k>0
NFxOLx- ., p (exp{l -G W} -1) ™"
R Bl i o)
24 NFxLx-G R 1- {1 —log (1 —p(1—exp{-[1- G(x)G(x)]}))}_k,k >0
NFXOLL- . [p(1—exp{-[1-GE@PI"
25 G R [p(1 (; exp{—[1 - Gx)*@]N]* + [1 - p (1 — exp{—[1 = G(x)@]})]“
, >
26 NFLL-G R* [— log (1 -p (1 - exp{—[l - G(ic)c(x)]}))] s
1+ [— log(1—p (1 —exp{—[1— G(x)G(x)]}))]
A+ 1-p(1-exp{-[1-GWW]})
. . 1+D)[1-p(1 - —[1—=G(x)6@
27 NFxOLi-G R -+l » (Z)Ep{l ixgix)[a(x)} _(xl)) =
e {‘A ((1 = Pexp{l — G(0)°®} + p>} A0
[ A _
— 11 = — — —[1 = (x)
28 NFxLi-G  RY Lo [t gyt —p (1 - e [1A fer ]}))]
X (1 -p (1 — exp{—[l — G(x)c(x)]})) ,A>0
o (2 (exp{1 - 6} - 1) )
NFxOPLi- . 1+0\(1—plexp{l = G(x) ™} +p
29 G R -

p (exp{1 - G)®}—1) \*
X exp {—9 ((1 —plexp{l — G(x)6™} + p) ,a,0 >0
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Range

No. NFx-G of T CDF of the NFx G-family
0 (— log (1 —p(1—exp{-[1- G_(x)G(")]})))a
1—|(1+
30 NFxPLi-G ~ R* 1+¢
X exp ( log (1 p (1 —exp{—[1- G(x)G(x)]})))a}, a,6>0
NExOGz- . yp (exp{1 — G(x)°@} —y)
g . 1_‘”‘"{ T low (& e ey ey) 1) ¢
32 NFxGz-G ~ RY 1—exp { 1 - 1 —p(1—exp{-[1- G(x)G(x)]})) y]},@,y >0
p (exp{l - G(x)™}-1)
S ((1 — pexp{l - GGOT@} + p)
33 NFxOMu- R* B
G 1 p (exp{l - G(x)¢™} - 1) )
B E{e"p [“ ((1 — Dexp{l — G} + p>] ) } '
a>0 B
1- (1 —p(1—exp{—[1- G(x)G(")]}))
34 NFxMu-G R* {1 (1-p (1 - exp{-[1- G_(x)G(x)]}))_a}
X exp P p ,a >0
NFXONH- ., p (exp{1 — G(x)™@}-1) )
35 G R 1—exp{1— <1+A((1—p)exp{l—G_(x)G(x)}+p> Aa>0
16 NEXNH.G R+ 1—exp {1 - (1 -2 (log (1 —p(1—exp{-[1- G(x)a(x)]})))) },
ALa>0
NFxOMax . 2 (21] p(exp{l-G)®}-1) 7
76 . N <§'§ [V(l —plexp{l - G(x)*®} + VP] 4> 0
NFxMax- N 2 (21 - vl
38 G xax R ﬁy(g,z [— 10g (1 —-p (1 - exp{—[l - G(x)c(x)]})) A:| )rY}A >0
. p (exp{1 - G(x)°™}-1) ¢
39 NFxOFr-G R exp {— <(1  Yexpll = G(x)G(x)} n p) ,0 >0
40 NFxFr-G =~ R* exp {— (— log (1 —p(1—exp{-[1- G_(x)G(x)]})»_e}, >0
( p (exp{l - G(x)¢™@}-1) >a
Al NFxOIPa- (1 —plexp{l = G(x)®} +p
G p (exp{l — G(x)¢™®} - 0
[o+ et eI 4 ] Pre>
. —log (1 —p(1—exp{-[1- G(x)G(")]}))
o e R [ Tloa(1—p (- ep(-1 - Gon)| 7
NFXxOGE- p (exp{1 - G(0) ™} -1)
¥ G I e v L P ke
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No.  NFx-G 5;‘?6 CDF of the NFx G-family
NFx N 2 (f p(exp{1-G0)f®}-1) \*
44 OPCa-G R z o <{(1 —p)exp{l — G(x)¢®} + p} a0
4s NFxOHCa p, 2 - (p (1—exp{—[1- G'(?_C)c:(x)]})) Naso
-G m 1—(p (1 = exp{~[1 - G(x)¢™]})
NFxLOLo- p (exp{1 - G0°@}-1) \™ B
oG § {1 * <(1 —plexp{l - G()°™@} + p) >0
47  NFxLo-G R {1 + [~ log(1—p (1 - exp{-[1 - G(x)G(x)]}))]_l}_l >0
1-G)@}—1) 1°
48 NFXOC-G R*  1—exp (—a{exp [ (f_(i)x)iip a _(’;_)(x)c}(x)} 3 | - 1}>,a, >0
NFXTIHEH ., 1 - [p (1 - exp{—[1 — G @I
¥ LG . T[T A-ep-l-Grepp| (@70
NEXMOO . (1-plexp{l -G (x)‘;i")} +p I
' BG " 1-(1-¢)f1-J1+ [ p (exp{l —G()¢@W}—-1) 1°°
(1 —plexp{1 = G(x)¢®} +p
¢,b,c>0
a1yey\ 1!
51  NFxLLL.G R* 1— (1 +57{tan E (» (1= exp{-[1-G@°@])) |} ) ,2,¢,5 >0
e bty
16 -1 (p (1—exp{-[1- G_(x)G(x)]}))z} ] ,Aa,b>0
e p(exp{1 -G} - 1) )2> ’
s NRIBX- g, (1 T {1 exp( ((1 —Plexp{1 - G} +p
p (exp{1 - G°®}-1) \*|"
% {1 TP <_ ((1 — pexp{l — C)S@} + p) @ >0lpl <1
2 a
( (1 - [1 - (1 —p (1 —exp{-[1 - G(x)c(x)]}))z] \‘ )
54 NFxFTL- R exp{ —-p“ ) },
G | \ [1 —(1-p (1 —exp{—[1 - Gx)¢™@]}) ] / J
a,AB >0
[a [1 - (p (1 —exp{-[1- G(x)G(x)]})) {1 + 1
6
-2 (p (1 —exp{-[1- G_(x)G(x)]}))}H
ss  NEGMO . )
T-G X [1 —a [1 - (p (1 —exp{-[1- G(x)G(x)]})) {1 +2

~ 3 (p (1-expl=[1 - ceoe )}

a,0 >0, <1
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NFx-G

Range

CDF of the NFx G-family

of T
— exp (p (1 = expl~[1 = G0°])) = [1 = nlp (1 ~ exp([1 - G )]
56 R -
G e—n
n>0n#1l-—e
NFXERKi- ., p (exp{1 - G(x)°®@} —1) 1°\|"
e : {1 o <_ (1 - plexp{l - G(X)°*@} + p] om0
b
1-p(1-exp{-[1-G(x)*™
58 I(\}IFxKWT— R 1- {1 — exp <—a ltan (n( { exp{z [ = DD)D} )
a,b>0
9. XORM- g pe[1 — exp(—[p (1 — exp{—[1 - G @HD]% a > 0
1 —exp {—a [([p (1 —exp{—[1 = G(x)¢P]})](2
NFxNEx- + _ _ 1 — C(+)G®
60 & R [p (1 - exp{=[1 = G @)
/(1=p (1 —exp{-[1-G@T))|}a> 0
1—exp(—{-In[1—p (1 — exp{—[1 - G_(x)G(")]})]}Uexp{—w In[1
61 NFxL-G ~ R* —p (1 —exp{—[1 - GLIP@]D]}),
v,w>0
R
NFxBXM p (exp{l — G(x)¢™@} - 1)
“ o6 {1 e (‘ G et =) )| 0>
exp-a L (exp(1 = 6@} - 1) }
NFxIPBH- P (1 —plexp{1 — G(x)¢™} +p
63 G R — = a,n >0
14 [ LRG0 — 1)
(1 —plexp{l = G(x)@} +p
NFxMKK . e —exp (1 —p(1—exp{-[1- G(x)G(x)]}))
“ me R dTew {_ lexp(l —p(-ew-l-crom)—1| {*°
_ p (exp{1 — G(x)¢™} —1) )
65 NFxNLx- o ! (1 th {((1 —plexp{l — G(x)¢@} +p [2
N ) _
- (p (1—exp{—[1- G(x)G(x)]})>]}> ,a,p>0
1—exp {—a’ K(p (1 —exp{-[1- G_(x)G(x)]})) (2
66  NFXNW-G R —(p(1—exp{-[1-G (X)G(")]}D))
B
/(1 —p(1—exp{-[1- G_(x)G(")]})) ]a,ﬁ’ >0
i} B
- _ [l-e [—y (p (1 —exp{-[1 - G(x)G(")]}))]
67  NFXMOE I TP T\ T Fexp[y (p (L= exp{-[1 - G@E@D)]
W-TW-G :

1 —exp{—a}
a,B,y,6 >0
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No.  NFx-G Efa%ge CDF of the NFx G-family
1
-1
] ) A B
S O ] T . G (Ol )
— — -1-6G (%)
NFxEXOW  _ . 1-p (1 —exp{=[1-G)™]})
8 wa R —{1+8 _ i
expd— | = log(1 —p (1 — exp{=[1 = G()@]})
b 1—p (1 - exp(—[1 - GO}
@BA>0
~ -B
3 p (exp{l — G(x)¢™®} - 1)
e""( 2 [(1 —pexp{l — G)°@] +p
69 NFxOGR- R 1—exp{— _
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  1 −    { 1 −  log ⁡    G -  ( x ; 𝜓 ) }  − k ,   k > 0


   ℝ +


       [ G  ( x ; 𝜓 ) ]  𝛼     [ G  ( x ; 𝜓 ) ]  𝛼 +    [   G -  ( x ; 𝜓 ) ]  𝛼   ,   𝛼 > 0


   ℝ +


       [ −  log ⁡    G -  ( x ; 𝜓 ) ]  𝛼  1 +    [ −  log ⁡    G -  ( x ; 𝜓 ) ]  𝛼   ,   𝛼 > 0


   ℝ +


  1 −   𝜆 +   G -  ( x ; 𝜓 )   ( 1 + 𝜆 )   G -  ( x ; 𝜓 ) exp  { − 𝜆  (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) } ,   𝜆 > 0


   ℝ +


  1 −  [ 1 −   𝜆  1 + 𝜆  log ⁡    G -  ( x ; 𝜓 ) ]    (   G -  ( x ; 𝜓 ) )  𝜆 ,   𝜆 > 0


   ℝ +


  1 −  [ 1 +   𝜃  1 + 𝜃    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) )  𝛼 ] exp  { − 𝜃    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) )  𝛼 }  


  ,   𝛼 ,   𝜃 > 0


  ,   𝛼 ,   𝜃 > 0


   ℝ +


  1 −  [ 1 +   𝜃      ( −  log ⁡    G -  ( x ; 𝜓 ) )  𝛼  1 + 𝜃 ] exp  { − 𝜃    ( −  log ⁡    G -  ( x ; 𝜓 ) )  𝛼 } ,


    𝛼 ,   𝜃 > 0


    𝛼 ,   𝜃 > 0


   ℝ +


  1 −  exp ⁡   { −   𝜃  𝛾  [  exp ⁡   (   𝛾 G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) − 1 ] } ,   𝜃 , 𝛾 > 0


   ℝ +


  1 −  exp ⁡   {   𝜃  𝛾  [ 1 −    (   G -  ( x ; 𝜓 ) )  − 𝛾 ] } ,   𝜃 , 𝛾 > 0


   ℝ +


  1 −  exp ⁡   { 𝛼  (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) −  1  𝛼  {  exp ⁡   [ 𝛼  (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) ] − 1 } } ,


    𝛼 > 0


    𝛼 > 0


   ℝ +


  1 −    (   G -  ( x ; 𝜓 ) )  − 𝛼  exp ⁡   {  1  𝛼 −      (   G -  ( x ; 𝜓 ) )  − 𝛼  𝛼 } ,   𝛼 > 0


   ℝ +


  1 −  exp ⁡   { 1 −      ( 1 + 𝜆  (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) )  𝛼 } ,   𝜆 , 𝛼 > 0


   ℝ +


  1 −  exp ⁡   { 1 −      ( 1 − 𝜆  (  log ⁡    G -  ( x ; 𝜓 ) ) )  𝛼 } ,   𝜆 , 𝛼 > 0


   ℝ +


   2   𝜋 𝛾  (  2 3 ,  1 2      [   G  ( x ; 𝜓 )  𝜆   G -  ( x ; 𝜓 ) ] 2 ) ,   𝛾 , 𝜆 > 0


   ℝ +


   2   𝜋 𝛾  (  2 3 ,  1 2      [ −  log ⁡     (   G -  ( x ; 𝜓 ) )   1  𝜆 ] 2 ) ,   𝛾 , 𝜆 > 0


   ℝ +


  exp  { −    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) )  − 𝜃 } ,   𝜃 > 0


   ℝ +


  exp  { −    ( −  log ⁡    G -  ( x ; 𝜓 ) )  − 𝜃 } ,   𝜃 > 0


   ℝ +


     (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) )  𝛼    [ 𝛽 +   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − 𝛼 ,   𝛽 , 𝛼 > 0


  T


   ℝ +


     [   −  log ⁡    G -  ( x ; 𝜓 )  𝛽 −  log ⁡    G -  ( x ; 𝜓 ) ]  𝛼 ,   𝛽 , 𝛼 > 0


   ℝ +


  1 −  exp ⁡   { − a   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) }   ,   a > 0


   ℝ +


   2  𝜋    tan  − 1 ⁡   (    {   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) }  𝛼 ) ,   𝛼 > 0


   ℝ +


   2  𝜋    tan  − 1 ⁡   (      ( G  ( x ; 𝜓 ) )  𝛼  1 −    ( G  ( x ; 𝜓 ) )  𝛼 ) ,   𝛼 > 0


  ℝ


     { 1 +    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) )  − 𝜆 }  − 1 ,   𝜆 > 0


  ℝ


     { 1 +    [ −  log ⁡    G -  ( x ; 𝜓 ) ]  − 𝜆 }  − 1 ,   𝜆 > 0


   ℝ +


  1 − exp  ( − 𝛼  { exp    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  𝛽 − 1 } ) ,   𝛼 , 𝛽 > 0


   ℝ +


  1 −    [   1 −    [ G  ( x ; 𝜓 ) ]  𝜆  1 +    [ G  ( x ; 𝜓 ) ]  𝜆 ]  𝛼 ,   𝛼 , 𝜆 > 0


   ℝ +


       { 1 +    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − c }  − b  1 −  ( 1 − 𝜙 )  ( 1 −    { 1 +    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − c }  − b ) , 𝜙 , b , c > 0


   ℝ +


  1 −    ( 1 +   s  − c    {  tan ⁡   [   𝜋 2    ( G  ( x ; 𝜓 ) )  𝛼 ] }  c )  − 1 ,   𝛼 , c , s > 0


   ℝ +


  1 −    [ 1 −    {  ( 1 + 𝜆 ) G  ( x ; 𝜓 ) − 𝜆    ( G  ( x ; 𝜓 ) ) 2 }  a ]  b , 𝜆 , a , b > 0


   ℝ +


   ( 1 + 𝜌 − 𝜌    { 1 − exp  ( −    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) 2 ) }  𝜑 )


    ×  { 1 − exp  ( −    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) 2 ) }  𝜑 , 𝜑 > 0 ,  | 𝜌 | ≤ 1


    ×  { 1 − exp  ( −    (   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ) 2 ) }  𝜑 , 𝜑 > 0 ,  | 𝜌 | ≤ 1


  ℝ


  exp  { −   𝛽  𝛼    (   1 −    [ 1 −    (   G -  ( x ; 𝜓 ) ) 2 ]  𝜆     [ 1 −    (   G -  ( x ; 𝜓 ) ) 2 ]  𝜆 )  𝛼 } ,   𝛼 , 𝜆 , 𝛽 > 0


  ℝ


     [   𝛼  [ 1 − G  ( x ; 𝜓 )  { 1 + 𝜆 − 𝜆   G  ( x ; 𝜓 ) } ]  1 −   𝛼 -  [ 1 − G  ( x ; 𝜓 )  { 1 + 𝜆 − 𝜆   G  ( x ; 𝜓 ) } ] ]  𝜃 , 𝛼 , 𝜃 > 0 ,


   | 𝜆 | ≤ 1


   | 𝜆 | ≤ 1


  ℝ


    exp  ( G  ( x ; 𝜓 ) ) −  [ 1 − 𝜂 G  ( x ; 𝜓 ) ]  e −   𝜂 - , 𝜂 > 0 , 𝜂 ≠ 1 − e


   ℝ +


     { 1 − exp  ( −    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  𝜌 ) }  𝜂 , 𝜌 , 𝜂 > 0


  ℝ


  1 −    { 1 − exp  ( − a  [  tan ⁡   (   𝜋  (   G -  ( x ; 𝜓 ) ) 2 ) ] ) }  b , a , b > 0


  T


  ℝ


    p  𝛼    [ 1 − exp  ( − G  ( x ; 𝜓 ) ) ]  𝛼 , 𝛼 > 0 , p =   e  e − 1


   ℝ +


  1 − exp  { − a  [   G  ( x ; 𝜓 )  ( 2 − G  ( x ; 𝜓 ) )    G -  ( x ; 𝜓 ) ] } ,   a > 0


   ℝ +


  1 − exp  ( −    { −  ln ⁡   [   G -  ( x ; 𝜓 ) ] }  𝜐 exp  { − 𝜔  ln ⁡   [   G -  ( x ; 𝜓 ) ] } ) ,


  𝜐 , 𝜔 > 0


  𝜐 , 𝜔 > 0


  ℝ


     { 1 − exp  ( −    {   G  ( x ; 𝜓 )  𝛼   G -  ( x ; 𝜓 ) } 2 ) }  𝜃 ,   𝛼 , 𝜃 > 0


  ℝ


    exp  { − 𝛼    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − 𝜂 }  1 +    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − 𝜂 ,   𝛼 , 𝜂 > 0


   ℝ +


  1 − exp  { −    [   e − exp  (   G -  ( x ; 𝜓 ) )  exp  (   G -  ( x ; 𝜓 ) ) − 1 ]  a } ,   a > 0


  ℝ


  1 −    ( 1 + 𝛽  {   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 )  [ 2 − G  ( x ; 𝜓 ) ] } )  − 𝛼 ,   𝛼 , 𝛽 > 0


  ℝ


  1 − exp  { − 𝛼    [   G  ( x ; 𝜓 )  ( 2 − G  ( x ; 𝜓 ) )    G -  ( x ; 𝜓 ) ]  𝛽 } ,   𝛼 , 𝛽 > 0


  𝕀


    1 − exp  { − 𝛼    (   1 − exp  [ − 𝛾   G  ( x ; 𝜓 ) ]  1 −   𝛿 - exp  [ − 𝛾   G  ( x ; 𝜓 ) ] )  𝛽 }  1 − exp  { − 𝛼 } ,   𝛼 , 𝛽 , 𝛾 , 𝛿 > 0


   ℝ +


  1 −    { 1 + 𝛽    [   1 − exp  { −    [   −  log ⁡   (   G -  ( x ; 𝜓 ) )    G -  ( x ; 𝜓 ) ]  𝜆 }  exp  { −    [   −  log ⁡   (   G -  ( x ; 𝜓 ) )    G -  ( x ; 𝜓 ) ]  𝜆 } ]  𝛼 }    − 1  𝛽 ,


  𝛼 , 𝛽 , 𝜆 > 0


  𝛼 , 𝛽 , 𝜆 > 0


  ℝ


  1 − exp  { −  [   exp  ( − 2 𝛼    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − 𝛽 )     ( 1 − exp  ( − 2 𝛼    [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  − 𝛽 ) ) 2 ] } ,


  𝛼 , 𝛽 > 0


  𝛼 , 𝛽 > 0


   ℝ +


  1 − exp  ( − 𝛼    { −  [   G  ( x ; 𝜓 )    G -  ( x ; 𝜓 ) ]  log ⁡   [  1    G -  ( x ; 𝜓 ) ] }  𝛽 ) , 𝛼 , 𝛽 > 0


  T


  𝕀


  1 − { 1 − [ p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } )  ]  a  }  b ,   a , b > 0


  𝕀


    I  p    ( 1 − e x p  { −  [ 1 −     G - ( x )  G ( x ) ] } )  ( a , b ) ,   a , b > 0


  𝕀


    I   [ p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } )  ]  c ( a , b ) ,   a , b > 0


  𝕀


     ( 1 −    [ 1 − p    ( 1 − e x p  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ] 2 )  b , b > 0


   ℝ +


   1  Γ  ( a ) 𝛾  ( a ,     p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) ,   a > 0


   ℝ +


   1  Γ  ( a ) 𝛾  ( a ,   −  log ⁡   ( 1 − p  ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ) ,   a > 0


   ℝ +


  1 −  exp ⁡   { − c    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p )  d − a      (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p )  b } ,


    a ,   b ,   c ,   d > 0


    a ,   b ,   c ,   d > 0


   ℝ +


  1 −  exp ⁡   { − c    ( −  log ⁡   ( 1 − p  ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) )  d − a      ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) )  b } ,


    a ,   b ,   c ,   d > 0


    a ,   b ,   c ,   d > 0


   ℝ +


  1 −  [ 1 + 𝜆 + 𝜆  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) +     𝜆 2 2    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) 2 ] /  ( 1 + 𝜆 )


    × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) } ,   𝜆 > 0


    × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) } ,   𝜆 > 0


   ℝ +


  1 −  [ 1 + 𝜆 +     𝜆 2 2    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ) 2 −  log ⁡     ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )    𝜆 ] /  ( 1 + 𝜆 )


  ×    ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )    𝜆 ,   𝜆 > 0


  ×    ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )    𝜆 ,   𝜆 > 0


   ℝ +


  1 −  exp ⁡   { − a      (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  b } ,   a ,   b > 0


   ℝ +


  1 −  exp ⁡   { − a      [ −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ]  b } ,   a ,   b > 0


   ℝ +


    1 − exp ⁡  { −   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p }  1 + exp ⁡  { −   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p }


   ℝ +


    p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } )  2 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } )


  T


   ℝ +


  1 −    { 1 +    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  c }  − k ,   c ,   k > 0


   ℝ +


  1 −    { 1 +    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) )  c }  − k ,   c , k > 0


   ℝ +


  1 −    [ 1 + 𝜆  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) ]  − 1


  × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) } ,   𝜆 > 0


  × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) } ,   𝜆 > 0


   ℝ +


    1 −  ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  𝜆


    ×  [ 1 −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  − 1 ,   𝜆 > 0


    ×  [ 1 −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  − 1 ,   𝜆 > 0


   ℝ +


     [ 1 −  exp ⁡   { −      (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) 2 } ]  𝜃 , 𝜃 > 0


   ℝ +


     [ 1 −  exp ⁡   { −      ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ) 2 } ]  𝜃 ,   𝜃 > 0


   ℝ +


     { 1 +    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  − c }  − k ,   c ,   k > 0


   ℝ +


     { 1 +    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) )  − c }  − k ,   c ,   k > 0


   ℝ +


  1 −    { 1 +   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p }  − k ,   k > 0


   ℝ +


  1 −    { 1 −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) }  − k ,   k > 0


   ℝ +


       [ p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  𝛼     [ p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  𝛼 +    [ 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  𝛼  


  ,   𝛼 > 0


  ,   𝛼 > 0


   ℝ +


       [ −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  𝛼  1 +    [ −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  𝛼   ,   𝛼 > 0


   ℝ +


  1 −   𝜆 + 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } )   ( 1 + 𝜆 )  [ 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]


  × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) }   ,   𝜆 > 0


  × exp  { − 𝜆  (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) }   ,   𝜆 > 0


   ℝ +


  1 −  [ 1 −   𝜆  1 + 𝜆  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ]


  ×    ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝜆 ,   𝜆 > 0


  ×    ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝜆 ,   𝜆 > 0


   ℝ +


  1 −  [ 1 +   𝜃  1 + 𝜃    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p )  𝛼 ]


  × exp  { − 𝜃    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  𝛼 } ,   𝛼 ,   𝜃 > 0  


  × exp  { − 𝜃    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  𝛼 } ,   𝛼 ,   𝜃 > 0  


  T


   ℝ +


  1 −  [ 1 +   𝜃      ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) )  𝛼  1 + 𝜃 ]


  × exp  { − 𝜃    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) )  𝛼 } ,   𝛼 ,   𝜃 > 0


  × exp  { − 𝜃    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) )  𝛼 } ,   𝛼 ,   𝜃 > 0


   ℝ +


  1 −  exp ⁡   { −   𝜃  𝛾  [  exp ⁡   (   𝛾 p    ( exp  { 1 −     G - ( x )  G ( x ) } − 𝛾 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ) − 1 ] } ,   𝜃 , 𝛾 > 0


   ℝ +


  1 −  exp ⁡   {   𝜃  𝛾  [ 1 −    ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  − 𝛾 ] } ,   𝜃 , 𝛾 > 0


   ℝ +


  1 −  exp ⁡   { 𝛼  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) −  1  𝛼  {  exp ⁡   [ 𝛼  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) ] − 1 } } ,


    𝛼 > 0


    𝛼 > 0


   ℝ +


  1 −    ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  − 𝛼


  ×  exp ⁡   {  1  𝛼 −      ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  − 𝛼  𝛼 } ,   𝛼 > 0


  ×  exp ⁡   {  1  𝛼 −      ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  − 𝛼  𝛼 } ,   𝛼 > 0


   ℝ +


  1 −  exp ⁡   { 1 −      ( 1 + 𝜆  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) )  𝛼 } ,   𝜆 , 𝛼 > 0


   ℝ +


  1 −  exp ⁡   { 1 −      ( 1 − 𝜆  (  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ) )  𝛼 } ,


    𝜆 , 𝛼 > 0


    𝜆 , 𝛼 > 0


   ℝ +


   2   𝜋 𝛾  (  2 3 ,  1 2      [   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )  𝛾  ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + 𝛾 p ] 2 ) ,   𝛾 , 𝜆 > 0


   ℝ +


   2   𝜋 𝛾  (  2 3 ,  1 2      [ −  log ⁡     ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )   1  𝜆 ] 2 ) ,   𝛾 , 𝜆 > 0


   ℝ +


  exp  { −    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  − 𝜃 } ,   𝜃 > 0


   ℝ +


  exp  { −    ( −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) )  − 𝜃 } ,   𝜃 > 0


   ℝ +


     (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p )  𝛼


  ×    [ 𝛽 +   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ]  − 𝛼 ,   𝛽 , 𝛼 > 0


  ×    [ 𝛽 +   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ]  − 𝛼 ,   𝛽 , 𝛼 > 0


   ℝ +


     [   −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝛽 −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  𝛼 ,   𝛽 , 𝛼 > 0


   ℝ +


  1 −  exp ⁡   { − a   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p } ,   a > 0


  T


   ℝ +


   2  𝜋    tan  − 1 ⁡   (    {   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p }  𝛼 ) ,   𝛼 > 0


   ℝ +


   2  𝜋    tan  − 1 ⁡   (      ( p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝛼  1 −    ( p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝛼 ) ,   𝛼 > 0


  ℝ


     { 1 +    (   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p )  − 𝜆 }  − 1 ,   𝜆 > 0


  ℝ


     { 1 +    [ −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) ]  − 𝜆 }  − 1 ,   𝜆 > 0


   ℝ +


  1 − exp  ( − 𝛼  { exp    [   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ]  𝛽 − 1 } ) ,   𝛼 , 𝛽 > 0


   ℝ +


  1 −    [   1 −    [ p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ]  𝜆  1 +    [ p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ]  𝜆 ]  𝛼 ,   𝛼 , 𝜆 > 0


   ℝ +


       { 1 +    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]  − c }  − b  1 −  ( 1 − 𝜙 )  ( 1 −    { 1 +    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]  − c }  − b ) ,


  𝜙 , b , c > 0


  𝜙 , b , c > 0


   ℝ +


  1 −    ( 1 +   s  − c    {  tan ⁡   [   𝜋 2    ( p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) )  𝛼 ] }  c )  − 1 ,   𝛼 , c , s > 0


   ℝ +


  1 −    [ 1 −    {  ( 1 + 𝜆 )  ( p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) − 𝜆    ( p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) 2 }  a ]  b , 𝜆 , a , b > 0


   ℝ +


   ( 1 + 𝜌 − 𝜌    { 1 − exp  ( −    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) 2 ) }  𝜑 )


    ×  { 1 − exp  ( −    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) 2 ) }  𝜑 , 𝜑 > 0 ,  | 𝜌 | ≤ 1


    ×  { 1 − exp  ( −    (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ) 2 ) }  𝜑 , 𝜑 > 0 ,  | 𝜌 | ≤ 1


  ℝ


  exp  { −   𝛽  𝛼    (   1 −    [ 1 −    ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) 2 ]  𝜆     [ 1 −    ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) 2 ]  𝜆 )  𝛼 } ,


    𝛼 , 𝜆 , 𝛽 > 0


    𝛼 , 𝜆 , 𝛽 > 0


  ℝ


     [ 𝛼  [ 1 −  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  { 1 + 𝜆 − 𝜆    ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) } ] ]  𝜃


  ×    [ 1 −   𝛼 -  [ 1 −  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  { 1 + 𝜆 − 𝜆    ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) } ] ]  − 𝜃 ,


  ×    [ 1 −   𝛼 -  [ 1 −  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  { 1 + 𝜆 − 𝜆    ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) } ] ]  − 𝜃 ,


  𝛼 , 𝜃 > 0 ,  | 𝜆 | ≤ 1


  𝛼 , 𝜃 > 0 ,  | 𝜆 | ≤ 1


  T


  ℝ


    exp  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) −  [ 1 − 𝜂  [ p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ] ]  e −   𝜂 - ,


  𝜂 > 0 , 𝜂 ≠ 1 − e


  𝜂 > 0 , 𝜂 ≠ 1 − e


   ℝ +


     { 1 − exp  ( −    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]  𝜌 ) }  𝜂 , 𝜌 , 𝜂 > 0


  ℝ


  1 −    { 1 − exp  ( − a  [  tan ⁡   (   𝜋  ( 1 − p    ( 1 − e x p  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ) 2 ) ] ) }  b ,


  a , b > 0


  a , b > 0


  ℝ


    p  𝛼    [ 1 − exp  ( −  [ p    ( 1 − exp  { −  [ 1 −     G - ( x )  G ( x ) ] } ) ] ) ]  𝛼 , 𝛼 > 0


   ℝ +


  1 − exp  { − a  [  (  [ p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  ( 2 −  [ p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ] ) ) /  ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ] } ,   a > 0


   ℝ +


  1 − exp  ( −    { −  ln ⁡   [ 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ] }  𝜐 exp  { − 𝜔  ln ⁡   [ 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ] } ) ,


  𝜐 , 𝜔 > 0


  𝜐 , 𝜔 > 0


  ℝ


     { 1 − exp  ( −    {   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )  𝛼  [  ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ] } 2 ) }  𝜃 ,   𝛼 , 𝜃 > 0


  ℝ


    exp  { − 𝛼    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]  − 𝜂 }  1 +    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]  − 𝜂 ,   𝛼 , 𝜂 > 0


   ℝ +


  1 − exp  { −    [   e − exp  ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  exp  ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) − 1 ]  a } ,   a > 0


  ℝ


  1 −    ( 1 + 𝛽  {  (   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p )  [ 2 −  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ] } )  − 𝛼 , 𝛼 , 𝛽 > 0


  ℝ


  1 − exp  { − 𝛼    [  (  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  ( 2 −  ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ) ) /  ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ]  𝛽 } 𝛼 , 𝛽 > 0


  𝕀


    1 − exp  { − 𝛼    (   1 − exp  [ − 𝛾    ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ]  1 −   𝛿 - exp  [ − 𝛾    ( p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ) ] )  𝛽 }  1 − exp  { − 𝛼 } ,


    𝛼 , 𝛽 , 𝛾 , 𝛿 > 0


    𝛼 , 𝛽 , 𝛾 , 𝛿 > 0


  T


   ℝ +


  1 −    { 1 + 𝛽    [   1 − exp  { −    [   −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  𝜆 }  exp  { −    [   −  log ⁡   ( 1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) )  1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ]  𝜆 } ]  𝛼 }    − 1  𝛽 ,


  𝛼 , 𝛽 , 𝜆 > 0


  𝛼 , 𝛽 , 𝜆 > 0


  ℝ


  1 − exp  { −  [   exp  ( − 2 𝛼    [   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ]  − 𝛽 )     ( 1 − exp  ( − 2 𝛼    [   p    ( exp  { 1 −     G - ( x )  G ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G - ( x )  G ( x ) } + p ]  − 𝛽 ) ) 2 ] } ,


  𝛼 , 𝛽 > 0


  𝛼 , 𝛽 > 0


   ℝ +


  1 − exp  ( − 𝛼    { −    [   p    ( exp  { 1 −     G -  ( x )  G  ( x ) } − 1 )   ( 1 − p ) exp  { 1 −     G -  ( x )  G  ( x ) } + p ]     (  log ⁡   [  1  1 − p    ( 1 − exp  { −  [ 1 −     G -  ( x )  G  ( x ) ] } ) ] )  − 1 }  𝛽 ) ,


  𝛼 , 𝛽 > 0


  𝛼 , 𝛽 > 0

