International Journal of Multidisciplinary Research and Modern Education (IJMRME)
ISSN (Online): 2454 - 6119
(www.rdmodernresearch.com) Volume 11, Issue 11, 2016

A NOTE ON PROPERTIES OF TEMPORAL
INTUITIONISTIC FUZZY SETS OF SECOND TYPE

usiication | R. Srinivasan* & K. Rajesh™*

' * Department of Mathematics, Islamiah College (Autonomous),
Vaniyambadi, Tamilnadu

** Full Time Research Scholar, Department of Mathematics, Islamiah College

(Autonomous), Vaniyambadi, Tamilnadu

M
P

Abstract:

Fuzzy Sets are generalized from the notion of classical (crisp) sets (Zadeh1965) [6].
A fuzzy subset A of X can be characterized with a membership function pa: X — [0, 1].
Krassimir T. Atanassov further generalized fuzzy sets into Intuitionistic Fuzzy Sets (IFSs)
in which non- membership function va: X — [0, 1] is also considered [1]. Further he
extended IFSs into Temporal Intuitionistic Fuzzy Sets (TIFSs) in which time- moments are
also taken into consideration. TIFSs are useful in time-based mathematical modeling. In
this paper, the present authors further introduce the extension of Intuitionistic Fuzzy Sets
namely Temporal Intuitionistic Fuzzy Sets of Second Type and study some of their
properties.
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1. Introduction:

Fuzzy Sets (FSs) are used in various aspects of science and technology such as
Engineering and medicine. The theory of Fuzzy set is one of the most important
invention of time. Time is an important feature in real world. The IFSs are useful to deal
with vagueness of knowledge.

Temporal Intuitionistic Fuzzy sets[1] is defined by Atanassov in 1991.In his
definition, membership and non-membership degree of an element change with both of
the element and time moment. This is one of the most important extensions of IFS.
Because, our real world situations are generally spatio - temporal. Thus, by the theory of
TIFS, real world situations like weather, medicine, economy, image-video
processing...can be handled more realistic and effective. It is well-known that time is
monotone and time is a fundamental issue for modeling dynamic information. The rest
of the paper is designed as follows: In Section 2, we give some basic definitions. In
Section 3, we define TIFSST and study their some properties. This paper is concluded in
section 4.

2. Preliminaries:

In this section, we give some basic definitions.
Definition 2.1 [6]

Let X be a non- empty set. A Fuzzy Set A in X is defined as an object of the form

A= {< x, 1, (x) > | x EX},

Where p,: X - [0,1] is the membership function of the fuzzy set A.
Definition 2.2 [1]

An intuitionistic fuzzy set (IFS) A in X is defined as an object of the following
form.

A= {<x wy(x), va(x) >|x € X},

Where the functions p,:X — [0,1] and v4:X — [0,1] defines the degree of membership
and the degree of non-membership of the element x€ X, respectively, and for every x€ X.
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0 <p(x)+tvalx) <1
The ordinary fuzzy set may be written as the following form
A= {< x, w(x), 1—p,(x) > |x € X}.
That is all the fuzzy sets are IFSs.
Definition 2.3 [1]
Let a set X be fixed.An intuitionistic fuzzy set of second type (IFSST) A in X is
defined as an object of the following form.
A= {<x wy(x), va(x) >|x € X}

Where the functions p,:X — [0,1] and v,:X — [0,1] defines the degree of membership
and the degree of non-membership of the element x€ X, respectively, and for every x€ X.
0 S (@) +val(x) <1

Remark:

It’s obvious that for all real numbers a,b€g[0, 1], if 0 < py(x) + v4(x) < 1, then
0 <, %(x) +vp%(x) < 1. Hence all the IFSs are IFSST.
Definition 2.4 [1]

Let X be an universe and T be a non-empty set and the elements of t are time
moments. A Temporal Intuitionistic Fuzzy Set (TIFS) is an object of the form.

A(T) = {<x, us(x,t), va(x,t) > | <x,t >EX XT},

Where

1. AcXisa fixed set.

2. pu(x, t) +v4(x, t) <1Forevery< x,t >€ X X T.

3. p,(x,t) and va(x,t) are the degree of membership and the degree of non-
membership of the element x€ X, respectively, and for every x€ X at the time-
momentt € T.

Let X be an universe and T be a non-empty set and the elements of T are time-
moments. A Temporal Intuitionistic Fuzzy Set (TIFS) is an object of the following form

A(T) = {<x,us(x,t),va(x,t) > | <x,t >€EX XT}

3. Temporal Intuitionistic Fuzzy Sets of Second Type:

In this section, we define the Temporal Intuitionistic Fuzzy Sets of Second Type
which is an extension of TIFS and some basic operations
Definition 3.1:

We define a temporal intuitionistic fuzzy set of second type (TIFSST) as an
following object

A(T) = {< X, uA(x, t), a(x,t) > | <x,t>EX X T},

Where

1. AcXisa fixed set.

2. us(x) +v4%(x) < 1Forevery< x,t >€E X x T.

3. uyu(x,t) and vu(x,t) are the degree of membership and the degree of non-
membership of the element x € X, respectively, and for every x € X at the time-
momentt e T.

1. Obviously, every ordinary IFS can be regarded as TIFSST for which T is a
singleton set.
2. All operations and operators on the IFSs can be defined for the TIFSST.
3.1 Basic Operators on TIFSST:
Consider two TIFSSTs,A(T') = {< (x,t), uA(x, t),valx,t) > | <x,t>EX X T'}
and B(T”) = {< (x, 1), My (x,0),vg(x,t) > | < x,t >E X X T"}

379



International Journal of Multidisciplinary Research and Modern Education (IJMRME)
ISSN (Online): 2454 - 6119
(www.rdmodernresearch.com) Volume 11, Issue 11, 2016
Definition 3.2:
We define the following basic operations on two TIFSSTs, A(T") and B(T).

1. A(T') N B(T") = {< (x, t), minii, (x, t), fp (x, t)),max(VA (x,t),vg(x, t)) >
| <x,t >€X x (T xT")}

2. A(T') U B(T") = {< (x, t), maxiity (x, t), fig (x, t)),min(ﬁA(x, t), vg(x, t)) >
| <x,t>EXX (T xT")}

3. A(T) = {< (0, 0), 1y, 1), la(x, ) > | <x,t SEXXT},

Where
_ paifteT” { VyifteT’
X,t = ” 'V, x)t = . 144 4
_ pgiftel”  _ { vpifteT”
x,t = ’ //V xit = . 4 144
g (2, ) {0 ifteT —T B =1 ifter'—T

Definition 3.3:
We define the following two operators C* and I* over TIFSST A(T)

C*(A(T) = {< (x, D), Tg;‘ a6 0) T vy (x,£) > |(x, ) €X'}
IA(T)) = {< (6, 0, Tep taery (6, 0) T8 vaery (x, £) > | (x, D)X}
Theorem 3.1:

For every TIFSST A(T), C*(A(T))and I*(A(T))are TIFSSTs
Proof:

Let 2% ptaery (%, £) = pacry(x, tYfor somet’ € Tand’tneiﬁ tacry (6, 8) = pary(x,t")
for somet” € T.
Therefore, v,y (x, t”) < vary(x,t) and

. _ 2 ! 2 n
Max fa(r) (x,t) + r;nelTnvA(T)(x, t)y=p A(T)(x,t) + viam(x t)

< uZA(T)(x, t) + Vi (xt)
<1
Hence, C*(A(T)) is a TIFSST.
Similarly, we prove I"(A(T)) is a TIFSST.
4. Properties of Temporal Intuitionistic Fuzzy Sets of Second Type:
In this section, we establish some properties of Temporal Intuitionistic Fuzzy
Sets of Second Type.
Theorem 4.1:
For every TIFSST A(T) the following relations between C*(A(T)) and I*(A(T))
hold.
(i) C*(C*(A(T))) = C*(A(T))
(ii) C*(I*(A(T))) = I*(A(T))
(iii) I*(C*(A(T))) = C*(A(T))
(iv) I*(I*(A(T))) = I*(A(T))
Proof:

(i) C*C*A(T))) =C*C*{< (x,t), us(x, t),v4(x,t) > | < x,t >EX X T}
= C* {< @0, ™y (0D, M vy (x,0) > |(x, £)eX x T}

= {< (x, t),tmea¥ tméa? uA(T)(x’ t) f’; tmEmT Vaer(x, t) > |(x, t)eX x T}

={< (00, ™ 1y D) L T van (6 8) > |G, DX x T}
= C*(A(T))
(i) C*(I*(A(T))) = C*(I* {< (x, ), pa (%, 1), va (3, £) > | < x,t >EX X T})
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= C* {< (xl t)! tn;ll'}‘ IJ-A(T)(x) t) )Enea)'; VA(T) (xl t) > |(xi t)EX X T}

={< @0, M oy (68, T ™ vy (1) > |, B)eX x T

={< G0, 05 I8 a0 0, 785 (25 vaeny (e ) > |G D)X X T}

={< G0, M0y oy (60, T vy (1) > | ()X x T}
= I*(A(T))
(i)  [*(C*(A(T))) =I* (CH{< (x,0), p, (x, D, va(x, ) > | < x,t>EX X T})
=14 {< (o), ™ oy (60, M v (1, 6) > | £) €(X X T
={< @O T @0, I I van (e ) > | ) ek x 1))

= {< 0, T Uy (), T Ny (6, 8) > [ G ) €(X X T)

= {< (x, ), o Macry (x, t),tmeiIEF Var (x, t) > |(x, t) e(X x T)}
= C*(A(T))
(v)  PFIA(T)) = (I {< (6, 0), 1, (6, D, va (6, ) > | < X, t >EX X T}
=0 {< (00, M oy (60, M v (1) > |, 8) €X x T}
= {< G0 0, 0y ) (6 ), P T (6, 6) > [, ) (X X T}

= {< (x, t),tme“fF M cry (%, ), e Vam(xt) > |(x, t) e(X x T)}
=I*(A(T))
Theorem 4.2:
For every TIFSSTs A(T) the following relations between C*(A) and I*(A) hold.
(1) C(C*(A(T))) = C*(C (A(T)))
(ii) I (I*(A(T))) = I* (I (A(T)))
Proof:
(i) C(C*AM)) =CC*{< (x,t),m, (%, ), va(x,t) > | <x,t >E X X T}

=C{< @0, " 1y @ 0, v (o) > | 0) e x T}
={< (x,6), max ™%, 0 (0 t), min vy (6, 6) > | 6) e(X x T}

= {< (x,t), 2y max uA(T)(x, t), tmemT minvy iy (x, t) > |(x, t) e(X x T)}
= C*(C(A(T)))

(i) T(IA(T)) =1(I*{< (0, p, (6, D, va(x, ) > | <x,t>EXXTY)
=1 {< G, My o (6 1), M vy (2, 8) > |(x, £) e(X x T)}

= {< (x,t), min t”:r} Macry (%, ), max Ter Vam (x, t) > |(x, t) e(X x T)}

= {< (x, 1), c 7 min My ey (6 ), Ter maxvy(r)(x, t) > |(x, t) e(X x T)}
=I*(I(A(T))
Theorem 4.3:
For every two Temporal Intuitionistic Fuzzy Sets of Second Type A(T ) and B(T”)
the following are true,if T NT = @
(i) C*(A(T) NB(T") =C* (A(T)) N C*(B(T))
(ii) C* (ACT) UB(T")) = C* (A(T)) U C*(B(T"))
Proof:
GivenT NT =@ LetT=T UT
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Consider, C*(A(T') n B(T"))
= < (x, t), min(p, (x, t),0), max(va (x, t), 1) >|(x,t) € X X T}ift € T
={< (x,1),0,1 >|(x,t) X xT)}ift € T
andC*(A(T)) n C*(B(T))
./ max
= {< (x,t), min <t T
ift €T
={< (x,1),0,1 >|(x,t) X xT)}ift € T
It is analogous to prove that C*(A(T)NB(T)) =C*(A(T)) N C*B(T))ift €T
Similarly,
C*(A(T’) U B(T”)) = C*{< (x, t), max(p, (x, 1), ug (x, t)),min(vA (x,t),vg(x, t)) >
| <x,t>EX xT)}
= {< (), ey max(uA(x, ), up (x, 1), 1), "2 min(va (x, 1), vg(x,1),0) >
| <x,t>eXXT}

min
o, (xt), 1),maX(
A t

v 1 EXXT
Cp ¥ C00,1) > (608 €XxT)

={<(1),1,0>|<xt>EXXT}

and
C*(A(T )= {< (x, 1), 2 ()& 0, Vaer) (x,t) > | <xt>EXX T'}
CH(B(T")) = {< (60, ™% gy (5,0 , i Vo) (x,t) > | <x,t>EXX T"}

C*A(TYUB(T ) = {< (x,t),1,0 > | < x,t >EX X T}
So, C*(A(T) UB(T")) = C*(A(T)) U C¥*(B(T))
Theorem 4.4:

For every TIFSSTs A(T), then I* (A(T)) = C*(A(T))
Proof:

By the definition

K(T) = {< (x,t),vpa(x,0), uA(x,t) >|<xt>EX X T}
[*(A(T)) = I*{< (x,t),vp(x, 1), uA(x, t)>|<xt>EXX T}
= {< (X, t)' trr;lrrlr Var) (X, t) trtng; Ha(r) (x; t) > |(x: t)E(X X T)}

={< G0, ™ (0D, ™ vy (0, 8) > | (1) (X x T))
= C*(A(T)
5. Conclusion:

We have made an attempt to prove some properties of TIFSST. It is still open to
check whether there exist a TIFSST in case of the operators already defined on an IFS
and TIFS.
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