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1. Introduction:

Major part of the existing mathematical tools for modeling, reasoning and computing, deterministic are
explicit in character. The fuzzy set which has been introduced by Zadeh[14] solves majority of these problems.
Actually Vague set theory is an elongation of fuzzy set theory and also vague sets are considered as a particular
case of context- dependent fuzzy sets. The basic concept and the extension of vague set theory has been defined
by Gau and Buehrer[3]. Interval valued vague sets has been applied in different area and it is one of the higher
order fuzzy sets. E. Hewitt [4] and A.G. El’kin [2] has studied the concept of resolvability and irresolvability in
topological spaces and gave a new approach to open hereditarily irresolvable spaces in classical topology and
Richard Bolstein[10] induced the concept of Almost resolvable spaces. Thangaraj and Balasubramanian[12]
introduced the concept of fuzzy resolvable and irresolvable space. The notion of almost resolvable spaces in
fuzzy topological space was introduced and investigated by Thangaraj and Vijayan[13]. The purpose of this
paper is to further extend the idea of vague set theory by introducing the concept of an interval valued vague set
in almost resolvable and irresolvable space and derived some of their basic relations with other spaces.

2. Preliminaries:
Definition 2.1: [5] Let [I] be the set of all closed subintervals of the interval [0,1] and 1 =[z ,44,1€[1],
where £, and 44, are the lower extreme and the upper extreme, respectively. For a set X, an IVFS A is given

by equation A={< X, uz,(x) >/x e X}where the function , : X —[l]defines the degree of membership of an
element x to A, and 4, (x) = [, (X), 22,, (X)]1s called an interval valued fuzzy number.

Definition 2.2: [3] A vague set A in the universe of discourse U is characterized by two membership functions
given by:

(i) A true membership function t, :U —[0,1] and

(i) A false membership function f, :U —[0,1]
where t, (X)is a lower bound on the grade of membership of x derived from the “evidence for x”, f,(x)is a
lower bound on the negation of x derived from the “evidence for x”, andt, (X) + f,(X) <1. Thus the grade of
membership of u in the vague set A is bounded by a subinterval [t, (x)1- f,(x)] of [0,1]. This indicates that if
the actual grade of membership of x is pu(x), then, t,(x) < u(x)<1-f,(x).The vague set A is written as
A= {<x,[tA(x),1_ f.()))/u U jwhere the interval [t, (x),1- f,(x)]is called the vague value of x in A, denoted

by V,(X) .

Definition 2.3:[11] An interval valued vague sets AV over a universe of discourse X is defined as an object of
the form AY ={<x,[T,, (x),Fy (x)]> x € X} Where T, :X - D([01]) and F, : X —D([01]) are called *
truth membership function” and “false membership function” respectively and where D[0,1] is the set of all
intervals within [0,1], or in other word an interval valued vague set can be represented by
AY =<[(%),Le4, 1,11V, v, 11 >, %, € X where 0< 4 <y, <1 and 0<v, <v, <1. For each interval valued vague

set AV, 7 (%) =1= 15 (%) =V, 5 (%) are called degree of hesitancy of x; in AV respectively.
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Definition 2.4:[6] An interval valued vague topology (IVT in short) on X is a family z of interval valued vague
sets(IVS) in X satisfying the following axioms.

(i) 0ler

(ii) G,NG, ez, forany G,G, er

(iii) UG, er forany family {G,/ieJ}c.
In this case the pair (X,T) is called an interval valued vague topological space (IVTS in short) and any IVS in
7 is known as a Interval valued vague open set(I\VOS in short) in X.
The complement AofalvOS AinalVTs (X, ) is called an interval valued vague closed set (IVCS in short)
in X.

Definition 2.5:(6] Let A={(x,[t; (x),ty COLIL— fu ()1, (1)} and
B :{<x,[tg (), ty (OLL- fa (x)1- (x)]>}be two interval valued vague sets then their union, intersection
and complement are defined as follows:
(1) AUB ={< X, [tss (X), ths L [L— fae (X),1— f )5 (X)] >/ x € X}where
ts (X) = max{t, (X),ts ()}, tas (X) = max{t, (x),t5 (x)} and
1- fALUB (X) =max{1— fr(x)1- fo ()}, 1- f;l\JuB (x) = max{1- f, (x),1- fy (x)}
(i) ANB ={< X, [tyng (X, tans COLIL— fag (X),1— f g (X)] >/ x € X}where
tane (¥) = min{t; (x),t5 ()}, tane (x) = min{t,; (x),tg (x)} and
1— fae (X) =min{l— f, (x)1- fo (0}, 1— fae () =min{l— ;) (x)1- f5’ (x)}
(i) A={<x,[fr (), L (OLL-tr(x)1-t5 (X)]>/xe X}.

Definition 2.6:[6] Let (X, 7 ) be an interval valued vague topological space and
A:{<x,[t';,t§ L-fra1-fy ]>} be a IVS in X. Then the interval valued vague interior and an interval valued

vague closure are defined by
IVint(A) = U{G/G isan IVOS in X and G c A}
Ivel(A)=N{K/Kisan IVCS in X and AC K}
Note that for any IVS Aiin (X,z), we have 1vcl(A) = IVint(A)and V int(A) = IVcl (A).and IVcl (A) is an IVCS
and IV int(A) is an IVOS in X. Further we have, if Ais an IVCS in X then IVcl(A)=A and if Alis an IVOS in X
then 1Vint(A)=A.

Definition 2.7:[6] An interval valued vague set A in an interval valued vague topological space (X, ) is called
an interval valued vague dense if there exists no interval valued vague closed set B in (X, 7) such that
AcBcl.

Definition 2.8:[6] An interval valued vague set A in an interval valued vague topological space (X, ) is called
an interval valued vague nowhere dense set if there exists no interval valued vague open set B in (X, 7) such
that B  IVcl(A). That is, IV int(1Vcl (A)) = 0.

Definition 2.9:[6] An interval valued vague topological space (X, ) is called an interval valued vague first

category set if a — fj( A): where Ay’s are interval valued vague nowhere dense sets in (X, 7). Any other interval
i=1

valued vague set in (X, 7)is said to be of interval valued vague second category.

Definition 2.10:[6] An interval valued vague set A in an interval valued vague topological space (X, r) is called

an interval valued vague G-setsin (X,7)if A= ﬁ(Ai)whereAi er.foriel.
i=1
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Definition 2.11:[6] An interval valued vague set A in an interval valued vague topological space (X, 7) is called

an interval valued vague F_-setsin (X,7)if A= Loj(Ai)where,Ei erforiel.
i=1

Definition 2.12:[6] An interval valued vague topological space (X,7) is called an interval valued vague

Volterra space if |vcl (F] A)=1, where A;’s are interval valued vague dense and interval valued vague G -sets
i=1

in (X,7).
Definition 2.13:[6] An interval valued vague topological space (X,7) is called an interval valued vague weakly

N
Volterra space if 1Vcl (N A) = 0, where Aj’s are interval valued vague dense and interval valued vague G-
i=1

setin (X,7).
Definition 2.14:[6] Let(X, ) be an interval valued vague topological space. Then (X, 7) is called an interval

valued vague baire space if |v int(f_oj A)= Qwhere A;’s are interval valued vague nowhere dense sets in (X, 7).
i-1

Definition 2.15:[9] Let (X,7) be an interval valued vague topological space. An interval valued vague set A in
(X,7) is called an interval valued vague o - nowhere dense set if A is an interval valued vague F_ setin

(X,7) such that IV int(A)=0.

Definition 2.16:[9] Let (X,7) be an interval valued vague topological spaces. Then (X, ) is called an interval

valued vague o - Baire space if |y int(o A)=0: where A'sare interval valued vague o - nowhere dense set
i=1

(X,7).

Definition 2.17:[9] An interval valued vague topological space (X, ) is called an interval valued vague
submaximal space if for each interval valued vague set A in (X, ) such that IVcl(A) =1, then Aer .

Definition 2.18:[9] Let (X,7) be an interval valued vague topological space. An interval valued vague set A in

(X, 7) is called interval valued vague ¢ - first category if A — 0 A where A ’s are interval valued vague -
i=1
nowhere dense set in (X, 7). Any other interval valued vague set in (X, 7) is said to be interval valued vague

O - second category in (X, 7).

Definition 2.19:[9] An interval valued vague topological space (X, z) is an interval valued vague o - first

category space if 1 = O A, » Where A ’s are interval valued vague O - nowhere dense setin (X,7). (X,7) is
i=1

called an interval valued vague vague o - second category space if it is not an interval valued vague o - first

category space.

Definition 2.20:[6] An interval valued vague topological space (X, 7 ) is said to be an interval valued vague
open hereditarily irresolvable if 1V int(I\Vcl (A)) =0 then [V int(A) = 0 for any interval valued vague set A in

X, 7).

Theorem 2.21:[6] Let (X, 7 ) be an interval valued vague topological space. If (X, 7 ) isan interval valued
vague open hereditarily irresolvable then |V int(A) = 0 for any nonzero interval valued vague dense set A in

(X, 7 ) implies that 1V int(1Vcl(A)) = 0.

Theorem 2.22:[7] Let(X,7) be an interval valued vague topological space. Then the following are equivalent
(i) (X,7)isaninterval valued vague Baire space.
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(ii) IVint(A) =0, for every interval valued vague first category set Ain (X, 7).

(i) IVcl (B) =1, for every interval valued vague residual set B in(X, 7).

Definition 2.23:[7] Let A be a vague first category set in an interval valued vague topological space (X,7).
Then A is called an interval valued vague residual sets in (X, 7).

Definition 2.24:[8] An interval valued vague topological space (X, 7) is called an interval valued vague p-
space if countable intersection of interval valued vague open sets in (X, z) is an interval valued vague open in
(X,7).

Interval valued vague almost resolvable and irresolvable space:

Definition 3.1: An interval valued vague topological space (X, 7)is an interval valued vague almost resolvable

space if O A =1 where the interval valued vague set, A, ’sin (X,7)are suchthat 1V int(A) = 0. Otherwise,
i=1
(X,7) is called an interval valued vague almost irresolvable.

Theorem 3.2: If ﬁ(Ai) =0, Where the interval valued vague sets A ’s are interval valued vague dense sets in
i=1

an interval valued vague topological space (X,7), then (X,7)is an interval valued vague almost resolvable

space.

Proof: Suppose that ﬂAi =0, where IVcl(A)=1in (X,7). Then we have (ﬁp\i)C =0° =1,

i=1 i=1
where (1Vcl (A ))¢ = 0. This implies that O(Af) —1, where IV int(A°) =0. Let A° = B,. Then, we have
i=1

O B, =1, where 1Vint(B;) =0, in (X, 7). Hence (X, )is an interval valued vague almost resolvable space.

i=1
Theorem 3.3: If each interval valued vague set A is an interval valued vague F_-set in an interval valued

almost resolvable space (X, 7) , then ﬂ A’ =0, where AiC ‘s are interval valued vague dense sets in (X, 7).
=1

Proof: Let (X, T) be an interval valued vague almost resolvable space. Then, U A =1, where the interval
i=1
valued vague sets A;’sin (X,t) are such that IV int(A )=0. This implies that ﬁ(AiC) =0 and
i=1

IVl (A”) =1. Since the interval valued vague sets A ’sin (X,t) are interval valued vague F_-sets, A’ ‘s

are interval valued vague G; sets in (X, 7). Hence we have ﬁ( A®) =0, where A’ ‘s are interval valued vague
i=1
dense setsin (X, 7).

Theorem 3.4: If ﬁ A =0 where the interval valued vague sets A, ’s are interval valued vague residual sets in
i=1
an interval valued vague Baire space (X,7),then (X,7)is an interval valued vague almost resolvable space.

Proof: Let(X,7) be an interval valued vague Baire space in which ﬁAi =0, Where the interval valued vague
i=1

sets A, ’s are interval valued vague residual sets in (X, 7). Then by Theorem 2.22 , Ivcl(A)=1. Then,
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(IVel (A))¢ =0and hence 1V int(A°) =0. Now, ﬁAa =0, implies that O(Aic) _1.Let A° =B, . Hence

i=1

O(Bi) =1, where IVint(B,) =0. Therefore (X,7) is an interval valued vague almost resolvable space.
i=1

Theorem 3.5: If the interval valued vague topological space (X, 7) is an interval valued vague Baire space, then
(X,7)is an interval valued vague almost irresolvable space.

Proof: Suppose (X, 7)is an interval valued vague Baire space then v int(o A)=0, where A ’s are interval
i=1

valued vague nowhere dense sets in (X, 7). This implies that 1V int(IVcl (A)) =0. Suppose that (X, ) is an

interval valued vague almost resolvable space. Then O A =1, where 1Vint(A)=0. Now
i=1
v int(OAa) = IV int(1) =1, which implies that 0=1, a contradiction. Hence we must haveOA »1, Where
i=1 i<l
IVint(A)=0. Therefore (X,7)isan interval valued vague almost irresolvable space.

Theorem 3.6: If |\ (ﬁ A) =1, where the interval valued vague sets A ’s are interval valued vague dense and
i=1
interval valued vague G, - sets in an interval valued vague submaximal space in (X, 1), then (X,),isan

interval valued vague almost irresolvable space.
Proof: Suppose that |vcl (m A) =1, where the interval valued vague sets 5 ’s are interval valued vague dense

i=1
and interval valued vague G- sets in an interval valued vague submaximal space in (X, 7). Now

Vel (ﬁ A)= 1implies that v i”t(o (A)=0- Since A, ’s are interval valued vague dense in an interval

i=1 i=1
valued vague submaximal space, A ’s are interval valued vague open sets in (X, ) and hence AiC ‘s are interval
valued vague closed sets in (X, 7). Then IVcl(A°) = A°. Since A ’s are interval valued vague dense in (X, 7),
IVel(A)=1. Then (1vel(A))° =0 this implies that 1V int(A°) =0. Now IV int(IVcl (A7) = IV int(A") implies
that IV int(1Vcl (A)=0. Then A ‘s are interval valued vague nowhere dense sets in (X, 7). Hence we have,
v int(o AS) = owhere A’ ‘s are interval valued vague nowhere dense sets in (X, 7). Hence (X,7)is an
intervallzi/alued vague Baire apace and so by Theorem 3.4, (X, 7) is an interval valued vague almost irresolvable
space.

Theorem 3.7: If each interval valued vague set is an interval valued vague F - set in an interval valued vague
almost resolvable space (X,7), then (X,7)is an interval valued vague o© -first category space.

Proof: Let (X, ) be an interval valued vague almost resolvable space such that each interval valued vague set
in(X,7)isan interval valued vague F_- set. Then we have, OAi _1» Where the interval valued vague sets A, ’s

i=1

in (X,7)are such that 1V int(A)=0. Hence the interval valued vague sets A ’sin (X,7)are interval valued
vague F_-sets such that |V int(A)=0 (i =1to o). This implies that A, ’s are interval valued vague G -nowhere

dense sets in (X, 7). Thus, we have 0 A, =1, Where the A, ’s are interval valued vague & -nowhere dense sets
i=1
in (X,7). Therefore (X,7)is an interval valued vague o -first category space.
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Theorem 3.8: If IVl (1V int(A)) =1, for each interval valued vague dense set A in an interval valued vague
almost resolvable space (X, 7), then (X, ) is an interval valued vague first category space

Proof: Let (X,7)be an interval valued vague almost resolvable space such that Vel (IV int(A)) =1, for each
interval valued vague dense set A'in (X, 7). Since (X,7)is an interval valued vague almost resolvable,

O A =1, where the interval valued vague sets A ’sin (X,7)are such that IV int(A)=0. Now
i=1

(IVint(A))¢ =1, implies that 1vcl(A°) =1. Then, by hypothesis, IVcl(1V int(A°)) =1, for the interval valued
vague dense set A’in (X, 7). This implies that 1V int(IVcl(A)) =0. Hence A ’s are interval valued vague

nowhere dense sets in (X, 7). Therefore 0 A =1, where the interval valued vague sets A ’s are interval valued
i=1
vague nowhere dense sets in (X,7), implies that (X, 7) is an interval valued vague first category space.

Theorem 3.9: If the interval valued vague topological space (X,7) is an interval valued vague & - second
category space, then (X, 7) is an interval valued vague almost irresolvable space.
Proof: Let (X,7) bean interval valued vague © - second category space. Then, O A %1 where the interval

i=1

valued vague sets A ’s are interval valued vague G - nowhere dense sets in (X, 7) .Therefore A ’s are interval

valued vague F - sets in (X,7)such that IV int(A)=0. Hence we have O(A) »1» Where IVint(A)=0
i=1

implies (X, ) is an interval valued vague almost irresolvable space.

Theorem 3.10: If 1Vl (1V int(A)) =1for each interval valued vague dense set in an interval valued vague
almost resolvable space (X,7),then (X,7) is notan interval valued vague Baire space.

Proof: Let (X,7) be an interval valued vague almost resolvable space such that Vel (IV int(A)) =1, for each
interval valued vague dense set Ain (X, 7). Then by Theorem 3.7, (X, ) is an interval valued vague first

category space. This implies that |/ int(OAi) = IVint(l) =1 0. Hence (X, 7) is not an interval valued vague
i=1
Baire space.

Theorem 3.11: If O(Aa) —1, Where the interval valued vague sets A ’s are non-zero interval valued vague open
i=1
sets in an interval valued vague topological space (X,7), then (X, ) is an interval valued vague almost
irresolvable space.
Proof: Suppose thatO( A) =1 where the interval valued vague sets A ’s are non-zero interval valued vague
i=1
opensetsin (X,7), IVint(A)=A #0. Therefore (X, 7)is an interval valued vague almost irresolvable space.

Definition 3.12: An interval valued vague topological space (X, 7) is called an interval valued vague hyper
connected space if every interval valued vague open set is an interval valued vague dense in (X, 7).

Theorem 3.13: If ﬁ(Ai) — 0, Where the interval valued vague sets A, ’s are interval valued vague open sets in
i=1

an interval valued vague hyper connected space in (X, 7), then (X, ) is an interval valued vague almost

resolvable space.

Proof: Suppose that ﬁ A =0 where A et and A ’sare interval valued vague open sets in an interval valued
i=1

vague hyper connected space (X, ) then A are interval valued vague dense set in (X, z) for each i. Then by

Theorem 3.2, (X, 7) is an interval valued vague almost resolvable space.
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Theorem 3.14: If 0 B. =1, Where the interval valued vague sets B, ’s are interval valued vague G -nowhere
i=1
dense sets in an interval valued vague topological space (X, 7), then (X, 7)is an interval valued vague almost

resolvable space.
Proof: LetB,'sbe an interval valued vague o -nowhere dense sets in (X, 7). Then B, ’s are interval valued

vague F_-setswith IV int(B,)=0. Now OB_ —1, Where |vint(B,) =0, implies that (X, 7) is an interval valued
i=1

vague almost resolvable space.

Theorem 3.15: If ﬁ(Aa) =0, where the interval valued vague sets A ’s are interval valued vague G sets inan
i=1
interval valued vague hyper connected and interval valued vague P-space, then (X, 7) is an interval valued

vague almost resolvable space.
Proof: Let A 'sbe an interval valued vague G, sets in an interval valued vague P- space in (X,7). Then A ’sare

interval valued vague open sets in (X, ). Hence, we have ﬁ(/\) — 0. Where the interval valued vague sets A
i=1

’s are interval valued vague open sets in an interval valued vague hyper connected space (X,7). Therefore, by

Theorem 3.12, (X, ) is an interval valued vague almost resolvable space.

Definition 3.16: An interval valued vague topological space (X,7) is called an interval valued vague nodec
space, if every non-zero interval valued vague nowhere dense set in (X, ), is an interval valued vague closed
setin (X,7).

Theorem 3.17: If (X,7) isan interval valued vague first category space and interval valued vague nodec
space, then (X, 7) is an interval valued vague almost resolvable space.
Proof: Let (X, ) be an interval valued vague first category space. Then 0 A=l where the interval valued

i=1

vague sets A ’s are interval valued vague nowhere dense sets in (X, 7). Since (X, 7) is an interval valued vague

nodec space, That is, IVcl(A ) = A - Now IV int(IVcl(A)) =0, implies that 1V int(A) =0. Hence (X,7) isan
interval valued vague almost resolvable space.

Theorem 3.18: If the interval valued vague topological space (X,7) is an interval valued vague second
category space, then (X, 7) is an interval valued vague almost irresolvable space.
Proof: Let (X,7) be an interval valued second category space. Then, O A #1 where the interval valued vague

i=1
sets A ’s are interval valued vague nowhere dense sets in (X, 7). That s, U A =1, where
i-1

IVint(IVel(A)) =0. Now IVint(A) < IVint(IVcl (A)), implies that 1V int(A)=0. Hence O"\ ~1, Where

IVint(A) =0 and therefore (X,7) is an interval valued vague almost irresolvable space.

Theorem 3.19: If the interval valued vague almost resolvable space (X,7) is an interval valued vague

submaximal space, then (X,z) is an interval valued vague first category space.

Proof: Let (X,7) be an interval valued vague almost resolvable space. Then O A =1, Where the interval
i=1

valued vague sets A ’sin (X,t)are such that 1V int(A)=0. Then we have ﬁ(AiC) _ o Where IVCl(A") =1.
i=1

Since the space (X, ) is an interval valued vague submaximal space, the interval valued vague dense sets ac‘s
are interval valued vague open sets in (X, 7). Then A ’s are interval valued vague closed sets in (X, 7)and

www.ijlemr.com 28 | Page



International Journal of Latest Engineering and Management Research (IJLEMR)
ISSN: 2455-4847
www.ijlemr.com || Volume 03 - Issue 07 || July 2018 || PP. 22-30

hence I1Vcl(A)=A . Now IVint(IVcl(A))=IVint(A)=0.Then A s are interval valued vague nowhere

dense sets in (X, 7). Hence O A =1 where the interval valued vague sets A ’s are interval valued vague
i=1
nowhere dense sets in (X, 7) implies that (X, z) is an interval valued vague first category space.

Theorem 3.20: If the interval valued vague almost irresolvable space (X, 7) is an interval valued vague
submaximal space, then (X, r) is an interval valued vague second category space.

Proof: Let (X, 7) be an interval valued vague almost irresolvable space. Then CJ A =1 where the interval

i=1
valued vague sets A ’s are such that 1V int(A)=0. Now [V int(A) =0, implies that |vcl(A®)=1. That is,
AC ‘s are interval valued vague dense sets in (X, 7). Since (X,7) is an interval valued vague submaximal
space, the interval valued vague dense sets A° ‘s are interval valued vague open sets in (X, 7). Then A ’s are
interval valued vague closed sets in (X,z). Thatis, IVcl(A)=A . Now IVint(A)=0, implies that

IVint(IVcl(A))=0. Then A ’s are interval valued vague nowhere dense sets in (X, 7). Hence we have

U A =1 where the interval valued vague sets A ’s are interval valued vague nowhere dense sets in (X, 7).
i=1
Therefore (X, ) is an interval valued vague second category space.

Theorem 3.21: If the interval valued vague almost resolvable space (X, 7) is an interval valued vague
submaximal space, then (X, ) is not an interval valued vague Baire space.
Proof: Let the interval valued vague almost resolvable space (X, 7) be an interval valued vague submaximal

space. Then by Theorem 3.19, (X, ) is an interval valued vague first category space and hence O A =1,
i=1
where the interval valued vague sets A ’s are interval valued vague nowhere dense sets in (X, 7). Now

v i”t(OAa) = IV int(1) =1 0- Hence (X, 7)is not an interval valued vague Baire space.

i=1

Theorem 3.22: If the interval valued vague almost resolvable space (X, 7) is an interval valued vague open
hereditarily irresolvable space, then (X,7) is not an interval valued vague Baire space.

Proof: Let (X, 7) be an interval valued vague almost resolvable space. Then U A =1, where the interval
i=1
valued vague sets A ’sin (X,7)are such that 1V int(A)=0. Since (X, 1) isan interval valued vague open

hereditarily irresolvable space, IV int(A )= 0implies that IV int(IVcl (A ) =0. Now
v i”t(OAa) = IVint(1) =1 0- Hence (X, 7)is not an interval valued vague Baire space.

i=1

Theorem 3.23: If the interval valued vague almost irresolvable space (X, 7) is an interval valued vague open
hereditarily irresolvable space, then (X,7) is an interval valued vague second category space.
Proof: Let (X, 7) be an interval valued vague almost irresolvable space. Then O A, =1, Where the interval

i=1
valued vague sets A ’sin (X, ) are such that 1vint(A)=0. Since (X, 7) is an interval valued vague open

hereditarily irresolvable space, IV int(A ) =0implies that IV int(IVcl (A ) =0. Then A, ’s are interval valued vague

nowhere dense sets in (X, 7). Hence O A, =1, where the interval valued vague sets A ’s are interval valued
i=1
vague nowhere dense sets in (X, 7), implies that (X, z) is an interval valued vague second category space.
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