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ABSTRACT

This paper introduces a new concept called fuzzy rough algebraic quasi uniformity on a fuzzy
rough TM dynamical system. It is highlighting the properties of fuzzy rough quasi uniform dynamical
system space. This paper proves that any finite intersection of fuzzy rough quasi uniform open algebraic is a
fuzzy rough quasi uniform open algebraic and any finite union of fuzzy rough quasi uniform closed

algebraic is a fuzzy rough quasi uniform closed algebraic.
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1. Introduction

Yong Chan Kim and Jung Mi Ko [3] established the idea of L-fuzzy topologies and L-fuzzy quasi-
uniform spaces. D. Vidhya, E. Roja, and M.K. Uma [2] proposed the concept of soft fuzzy disconnectedness
and connectedness using soft fuzzy quasi uniform B open sets. A structure ({, G, X)with G being a fuzzy
topological group, X being a fuzzy rough algebraic TM system, and { being a continuous fuzzy rough TM
continuous function from ¢ X X — X is a fuzzy rough TM dynamical system.
2. Preliminaries
Definition 2.1 [5]

Fuzzy sets Oy and 1y that are both fuzzy open and fuzzy closed are considered to be fuzzy connected
sets in a fuzzy topological space (X, T).
3. QUASI UNIFORM DYNAMICAL SYSTEM
Definition 3.1

A fuzzy rough algebraic continuous mapping [ exists between a fuzzy rough algebraic TM system
(X, TM) and a fuzzy rough algebraic TM system (Y, TM), provided that every fuzzy rough algebraic's

inverse image is a member of the fuzzy rough algebraic TM system.
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Definition 3.2

Consider G, a fuzzy rough algebraic and X be a fuzzy rough algebraic TM system. If {: G X X = X

satisfies the following properties:

(i) ¢ is fuzzy rough algebraic continuous.

(i) ¢(0,x) =x

(iii) ((s, (¢, x)) ={(s+t,x)
Then ({, G, X) is called a fuzzy rough TM dynamical system.
Definition 3.3

A fuzzy rough algebraic quasi uniformity on X = (X, Xy) is sub algebra U € {, where ({, G, X) is

fuzzy rough TM dynamical system satisfying the following axioms:
i) IfselU,sShandh € (thenh € U.
(i) If sq,s, € U then there exists h € U such that h € 51 N s5.
(iii) Forevery s € U, there exist h € U such that ho h C s.
The pair (X, ) is called a fuzzy rough quasi uniform dynamical system.

A fuzzy rough algebraic quasi uniformity on X is called a fuzzy rough uniformity if the following

condition holds:
(iv) s € Wimplies s~ € U, s71: X - ¢ x X defined by
sT1(A) =N{B:s(B) c A'}.
The pair (X, ) is called fuzzy rough algebraic uniform dynamical system.
Definition 3.4
Let (X, U) be a fuzzy rough algebraic uniform dynamical system. The operator Intyy: { X X — X
defined by
Intry(A) = U {B € {(X),s(B) € A forsome s € U}.
Definition 3.5
Let (X, U) be a fuzzy rough algebraic uniform dynamical system. Then
TMy = {A € {(X): Inty(A) = A}

Is called the fuzzy rough TM dynamical system generated by U. The pair (X, TMy) is called the
fuzzy rough quasi uniform dynamical system space. The members of T My, are called the fuzzy rough quasi
uniform open algebraic. The complement of a fuzzy rough quasi uniform open algebraic is fuzzy rough
quasi uniform closed algebraic.

Definition 3.6

Let (X, TMy) be a fuzzy rough quasi uniform dynamical system space. Then the fuzzy rough quasi
uniform interior (in short Fgry, Qint) and the fuzzy rough quasi uniform closure (in short Frrpy, Qcl) of a
fuzzy rough algebraic A4 in (X, TMy) is defined as follows:

FrruyQint(4)

= U {B: B € A and B is a fuzzy rough quasi uniform open algebraic }
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TRTMuQCl(A)

= N {B:B 2 A and B is a fuzzy rough quasi uniform closed algebraic }.

Proposition 3.1
Let (X, TMy) be a fuzzy rough quasi uniform dynamical system space. Let A = (4,, Ay) fuzzy
rough quasi uniform algebraic. Then the following conditions hold:
(i)  Frrm,Qint(A) is a fuzzy rough quasi uniform open algebraic.
(1) Frrm,Qcl(A) is afuzzy rough quasi uniform closed algebraic.
(iii) A is a fuzzy rough quasi uniform open algebraic if and only if A = Fgry, Qint(A).
Proof
The proof follows from the Definition 3.6
Proposition 3.2
Let (X, TMy) be a fuzzy rough quasi uniform dynamical system space. Then for any fuzzy rough
quasi uniform algebraic 4 in (X, TMy), the following properties holds:
()  Frrmy,Qint(A) € A S Fpry, Qcl(A).

(i) (FarwQint(4)) = Frry,Qcl(A)

(i) (FrraQcl(A)) = Far,Qint(4)’
Proof
The proof follows from the Definition 3.5.
Proposition 3.3

Let {Bf}je] be a family of fuzzy rough quasi uniform algebraic in (X, TMy), and J be an indexed set.

Then for j € J,
() Uj FrrmyQel(B;) € FrrmyQel (U (B)))
(i) U Frra, Qint(B;) € Frra, Qint (u,- (8))
Also, for any finite € J, Uy, Frra, Qcl(By) = Frrar, Qcl(Uy (By)).
Proof
The proof is obvious.
Proposition 3.4
Let (X, TMy) be a fuzzy rough quasi uniform dynamical system space. Let C and D be any two fuzzy
rough quasi uniform algebraic. Then the following conditions hold:
(i)  Frrmy,Qint(C) <€ C.
(i) C €D = Fprm,Qint(C) € Frry,Qint(D)
(i) FrrargQint (FaryQint(C)) = Fary, Qint(C)
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(V) FrrumyQint(0) =0
(Vi) Frru, Qint(1) =1
Proof
By definition 3.6 the proof follows
Proposition 3.5
Let (X, TMy) be a fuzzy rough quasi uniform dynamical system space. Let E and S be any two fuzzy

rough quasi uniform algebraic. Then the following conditions hold:
() E S FrrmyQcl(E).
(i) E €S = FrrmyQcl(E) € Frrm, Qcl(S)
(iii) Frra,Qcl (TRTMuQCl(E)) = TRTMHQCI(E)
(V) FrrmyQcl(E U S) = Frray Qcl(E) U Frr, Qcl(S)
(V) FrruyQcl(0) =0

(Vl) TRTMHQCl(i) i
Proof

The proof follows from definition 3.6.
Proposition 3.6
(i) Any finite intersection of fuzzy rough quasi uniform open algebraic is a fuzzy rough quasi uniform
open algebraic.
(i) Any finite union of fuzzy rough quasi uniform closed algebraic is a fuzzy rough quasi uniform
closed algebraic.

Proof

(i) Let {C j};,lzl be a finite collection of fuzzy rough quasi uniform open algebraic. Then for each j,

FrrmyQint(C) = Frry, Qint (TRTMHQCZ(C))-
Now, by hypothesis and Proposition 3.3.
TRTMuQint(n?ﬂ Cj) = n7:1 Frrm, Qint(C;)
= Nj=1 Frrm,Qint (TRTMHQCI(Cj))
= Frrm, Qint (n?=1 (TRTMHQCI(C]')))
D Frru,Qint (TRTMuch(n;;l Cj)).
On the other hand,
Nj=1 G S FrrmyQel(Nf=1 )

Which implies,
FrrmnQint(N7=1 G) € FrrayQint (Frran Qcl(N7-y Cj)).

Therefore, Frrary Oint(N7=y C) = Frra, Qint (Fary@cl(N=y C)).
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Hence any finite intersection of fuzzy rough quasi uniform open algebraic is a fuzzy rough quasi uniform

open algebraic.

(i) Let {Cj};l:l be a finite collection of fuzzy rough quasi uniform closed algebraic. Then for each,

FrrmyQcl(C) = Frrm, Qcl (TRTMuQint(C))-
Now, by hypothesis and Proposition 3.3.
FrrmyQel(Uj G) = Ufey Frran, 2L(G))
= Uj=y TRTMHQCI(TRTMuQint(Cj))
= Frrm,Qcl (U7=1 (?RTMuQint(Cj)))

S FrrauyQel (FrrmQint (U=, ) ).
On the other hand,
FrrmyQint(UT-, C;) € UL, G
which implies, Frra, @l (Fara, Qint (Ul ;) )
€ FrrmyQcl(U7-1 G).
Therefore, ?RTMHQCI(U;}:l Aj) = Frrm, Qcl (TRTMuQint(US-‘Zl Aj)). Hence any finite fuzzy rough
quasi uniform closed algebraic is a fuzzy rough quasi uniform closed algebraic.
Definition 3.7
Let (X, U) be a fuzzy rough algebraic uniform dynamical system. Then (X, 1) is said to be a fuzzy
rough algebraic basic uniform dynamical system if fuzzy rough quasi uniform closure of every fuzzy rough
algebraic quasi uniformity is a fuzzy rough algebraic quasi uniformity.
Proposition 3.7
Let (X, U) be a fuzzy rough algebraic uniform dynamical system. Then the following statements are
equivalent:
(1) (X,Y) is a fuzzy rough algebraic basic uniform dynamical system.
(ii) For any fuzzy rough quasi uniform closed algebraic A, Frry, Qint(A) is a fuzzy rough quasi uniform
closed algebraic.
(iii) For each fuzzy rough quasi uniform open algebraic 4,
FrrmyQcl(4) U TRTMuQCl(TRTMuQCl(A),) =1
(iv) For each fuzzy rough quasi uniform open algebraic A and B with Fgrry, Qcl(A) UB = 1,
FrrmyQcl(A) U Frry,Qcl(B) = 1.
Proof
() = (i)
Let A be any fuzzy rough quasi uniform closed algebraic in X. Then A’ is a fuzzy rough quasi

uniform open algebraic.
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Now, Frru, Ocl(A)' = (:FRTMuQint(A))'.
Then by (i) Frry,Qcl(A)" is a fuzzy rough quasi uniform open algebraic. Then Frry, Qint(A) is fuzzy
rough quasi uniform closed algebraic.
(ii) = (iii)
Let A be a fuzzy rough quasi uniform open algebraic. Then,
FrrmyQcl(A) U Frrp, Qcl (TRTMuQCl(A))I
= FrrmyQcl(4) U TRTMHQCZ(?RTMuQint(A),) (D
Since A is a fuzzy rough quasi uniform open algebraic. Now A’ is a fuzzy rough quasi uniform closed
algebraic. Hence by (ii), Frra, Qint(4)" is a fuzzy rough quasi uniform closed algebraic.
Then by Equation (1),
FrrmyQcl(A) U Frry, Qcl (TRTMHQCI(A))I
= Frrmy Qcl(4) U TRTMHQCI(?RTMuQint(A),)
= FrrmyQcl(4) U Frry, Qint(A)’

= TRTMHQCI(A) V) (TRTMHQCI(A)),

Il
=

Hence ?RTMHQCI(A) U ?RTML[QCI (?RTMHQCI(A)) = i.
(iii) = (iv)
Let A and B be a fuzzy rough quasi uniform open algebraic with
TRTMHQCZ(A) U B = i. (2)
By (iii). T = Frru, Qcl(4) U Frray Qcl (Frran, Qcl(A) )

= FrrmyQcl(A) U Frrp, Qcl (TRTMuQCl(B))I
= FrrmyQcl(A) U Frry, Qcl(B).
Hence, Frru, Qcl(A) U Frrp, Qcl(B) = 1.
(iv) = (i)
Let A be a fuzzy rough quasi uniform open algebraic.
Put B = (TRTMHQCZ(A))’. Then Frru, Qcl(A) UB = 1.

This implies that Frrpy, Qcl(A) is a fuzzy rough quasi uniform open algebraic and so (X, ) is a

fuzzy rough algebraic basic uniform dynamical system.
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