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ABSTRACT

In this paper, we introduce about intuitionistic anti fuzzy vector spaces with respect to t-norm and t-conorm (IAFVSTC).
We discuss some properties of IAFVSTC. We investigate IAFVSTC together with characteristic function intuitionistic
fuzzy sets (IFS). We obtain properties of some operation and relation between IAFVSTC, and submodule of R-module

which the IFS is an IAFVSTC.
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1. INTRODUCTION

The fuzzy sets first time introduced by Zadeh [1] in
1965. Fuzzy sets is generalization of characteristic
function, which take the value of 0 or 1. Fuzzy sets
characterized by membership function which associate
the elements of non empty sets by the values of [0,1].
Fuzzy sets was generalized become intuitionistic fuzzy
sets (IFS) by Atanassov [2] in 1981. Intuitionistic fuzzy
sets of a non empty sets, characterized by two functions
named membership function and non-membership
function. Membership function and also non-
membership function take the value of [0,1], and their
sum is [0,1]. Some operations and relations of IFS was
introduced. In 2000, De and Biswas [7] discussed more
about some operations and relations of IFS. Schweizer
and Sklar [8] have introduced triangular norm and
triangular conorm in 1983. In 2012, Sharma [6]
researched about intuitionistic anti fuzzy submodules of
a module and their properties. In 2013, Rahman and
Saikia [4] have introduced about intuitionistic fuzzy
submodules with respect to t-norm, and their various
properties was investigated. In 2019, Rasuli [5]
researching about intuitionistic fuzzy vector space with
respect to t-norm and t-conorm, and their properties. In
this paper, we introduce about intuitionistic anti fuzzy
vector spaces with respect to t-norm and t-conorm

(IAFVSTC). We discuss and investigate some properties
of IAFVSTC. We discuss some properties of some
operation and relation between IAFVSTC.

2. PRELIMINARIES
In this section, we present all basic theory which used

in next section.

Definition 2.1. [1] Let V be a vector space over field
F and W be a non empty subset of V7. We shall call W is
a subspace of V, if the following condition is satisfied:

(1) fuveV,thenu+vev.
(2) fueVanda€F,thenau €eV.
(3) The element 0 of V is also an element of /.

Definition 2.2. [1] Let X be non empty set. A fuzzy
set A in X is characterized by a membership function
u4(x) which associates each point in X with a real
number in the interval [0,1]. In other words, we say the
fuzzy sets is a set

A= {(x,pa(x)) | x € X}
which

Ua: X = [0,1].
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The value of puy, at x, i.e. u,(x) representing the
degree of membership of x in A.

Definition 2.3. [2] Let X be non empty set. An
intuitionistic fuzzy set (IFS) A in X is defined as an
object of the following form

A= {0 ua(x), va(x)) | x € X}

which p,(x) and v, (x) respectively is two functions
defined by

pa: X = [0,1]
and
i X = [0,1],
which
0<pus(x)+vy(x) <1

for every x € X. The functions p,(x) and v, (x) define
the degree of membership and degree of non-membership
respectively, for every x € X.

The operation and relation of IFS is defined as
follows.

Definition 2.4. [2, 7] Let X be non empty sets, A =
(pa,v4) and B = (ug, vg) are two IFSs on X. Relations
and operations on IFS defined by

(1) AcBifandonlyifpu, <pugandv, = vg.
(2) A=Bifandonlyif A< Band B c A.
(3) AC = {(x,va(x), ua(x)) | x € X}.

4 ANnB=

{(e,min(uy (), pg (%)), max (v, (x), vg(x))) | x €
X},

(5) AUB =

{(x,max (4 (x), g (x)), min(v, (x),vg(x))) | x €
X},

(6) A+ B ={(x,us(x) + pup(x) —
Pa(X)up(x), va(x)vp(x)) | x € X}.

(7)  AB = {(xx, ua()up(x), va(x) + vp(x) —
va(x)vp(x)) | x € X}.

(8) DA = {(x, pa(x),1 — pa(x)) | x € X}.
9) CA={(x1—v (%), v4(x)) | x € X}.

Next, we write about triangular norm and triangular
conorm.

Definition 2.5. [4, 5] Let T be a function defined by
T:[0,1] x [0,1] = [0,1].

T said to be triangular norm (denoted by t-norm) if
for all x,y,z € [0,1], 4 axiom below are holds.

(1) Neutral element, i.e. T(x,1) = x.

(2) Monotonicity, i.e. Ify < zthen T(x,y) < T(x, ).
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(3) Commutativity, i.e. T(x,y) = T(y, x).
(4) Associativity, i.e. T(x,T(y,z)) = T(T(x,), z).
Definition 2.6. [4,5] Let C be a function defined by
€:[0,1] x [0,1] = [0,1].

C said to be triangular conorm (denoted by t-conorm)
if for all x,y,z € [0,1], 4 axiom below are holds.

(1) Neutral element, i.e. C(x,0) = x.

(2) Monotonicity, i.e. If y < zthen C(x,y) < C(x,2).
(3) Commutativity, i.e. C(x,y) = C(y, x).

(4) Associativity, i.e. C(x,C(y,2)) = C(C(x,y),2).

Example 2.7. [5] We present the examples of t-norm
and t-conorm in Table 1.

Definition 2.8. [4] Let T and C be t-norm and t-
conorm respectively. We say that T and C are dual if and
only if either of

1-T(a,b)=C(1—a,1-b)
or

1-C(a,b)=T(1—a,1-b)
are holds, for all a, b € [0,1].

Example 2.9. [4] This is some examples of t-norm
and t-conorm are dual.

(1) Standard intersection t-norm T, (x, y) = min(x,y)
and standard union t-conorm C,,(x, y) = max(x,y)
are dual.

(2) Bounded sum t-norm T,(x,y) = max(0,x +y —
1) and bounded t-conorm C,(x,y) = min(1,x +
y) are dual.

(3) Algebraic product t-norm T,(x,y) =xy and
algebraic sum t-conorm C,,(x,y) = x +y — xy are
dual.

In [5], there are several corollaries about t-norm and
t-conorm as follows.

Corollary 2.10. [5] Let T be t-norm. Then for all
x € [0,1],

(1) T(x,0)=0.
(2) T(0,0)=0.
Proof.

(1) Let x € (0,1] . According to Definition 2.5,
T(0,1) = 0. Next we have

0 < T(x,0) = T(0,x) <T(0,1) = 0.

(2) Letx = 0. According to Corollary 2.10 number 1,
we have T'(0,0) = 0.

O
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Table 1. Example of t-norm and t-conorm.
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Standard
intersection/ )
T (x,¥) = min(x, y) Cn(x,y) = max(x,y)
standard
union
Bounded sum Ty (x,y) = max(0,x +y — 1) Cp(x,y) = min(1,x + y)
Algebraic product/
] T,(x,y) = xy C,y)=x+y—xy

Algebraic sum

y ifx=1 y ifx=0
Drastic Tp(x,y) ={x ify=1 Co(x,y) =3x ify=0

0 otherwise 1 otherwise
Nilpotent
minimum/ T (oy) = {min(x,y) ifx+y>1 o (ny) = {max(x,y) ifx+y<1
Nilpotent nw LY 0 otherwise nw 0 Y 1 otherwise
maximum
Hamacher e

0 ifx=y=0 Xx+y
product/ Ty, Coy) =y X otherwise Cu (0, y) = 1+xy

o x+y—xy

Einstein sum

Corollary 11. [5] Let C be t-conorm. Then, for all
x € [0,1],

1) C(x,1)=1.
(2) €(0,0)=0.
Proof.

(1) Let x € (0,1]. According to Definition 2.6,
C(1,0) = 1. Next, we have

1=C¢(1,0)=C0,1)<C(x,1) <1
Therefore, we can conclude C(x,1) = 1.
(2) Obviously from Definition 2.6, we have
€(0,0) = 0.
O
In [2], the operation intersection and union of two
IFSs have been introduced. In [4], they mentioned the

operation intersection and union of two IFSs with respect
to t-norm and t-conorm as follows.

Definition 2.12. [4] Let X be non empty set. A =
(ta,v4) and B = (ug,vg) are two IFSs on X . The
intersection of A and B with respect to a t-norm and t-
conorm is defined by

AN B = {(x,T(ua(x), up(x)), Cva(x),vp(x))) | x
€ X).

The union of A and B with respect to a t-norm and t-
conorm is defined by

AU" B = {(x, C(ua(x), up (%)), T (va(x), vp(x))) | x
€ X).

We denote n* and U* for intersection and union of
two IFSs with respect to t-norm and t-conorm to
distinguish between intersection and union of two IFSs.

Definition 2.13. [5] Let V be vector space over field
F, A = (uy,v,) be an intuitionistic fuzzy setson V, T be
t-norm, and C be t-conorm. The IFS A is said to be
intuitionistic fuzzy vector spaces with respect to T and C
of V (denoted by A € IFTC (V)) if satisfy

1) palx +y) 2 T(ua(0), ma()),
(2) pa(=x) = pa(x),
() malax) = pu(x),
(4) valx +y) < C(va(x),va(¥)),
(B) va(—x) < wa(x),
(6) wvalax) <vu(x),

forallx,y e Vanda € F.
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3. INTUITIONISTIC ANTI FUZZY
VECTOR SPACES WITH RESPECT TO T-
NORM AND T-CONORM

In this section, we begin this section with introduce
the definition of intuitionistic anti fuzzy vector spaces
with respect to t-norm and t-conorm (IAFVSTC). We
have several corollaries about IAFVSTC.

Definition 3.1. Let V be vector space over field F,
A = (uu,v,) be an intuitionistic fuzzy sets on V, T be t-
norm, and C be t-conorm. The IFS A said to be
intuitionistic anti fuzzy vector spaces with respect to T
and C of V if satisfy

(1) 1a(0) =0,

) palx +y) < Cua(x), na()),
) ma(ax) < pa(x),

(4) v(0) =1,

(B) va(x+y) = TWa(x),va()),
(6) valax) = v, (x),

for all x,yeV and a€F. We will denote A€
IAFVSTC(V) to simplify the intuitionistic anti fuzzy
vector space V with respectto T and C.

The following is an example of IAFVSTC.

Example 3.2. Given a vector space R? over field R.
Let A = (uy,v,) be an IFS such that

paR? - [0,1]
0 x = (0,0)
025 x=(0,b),b#0
0.5 x=1(a0),a#0
0.7  otherwise

X = X)) =

and

ViR - [0,1]
1 x=(0,0)

06 x=(0,b),b+0

05 x=(a,0),a#0’
0.2 otherwise

X o v =

Given bounded sum t-norm and t-conorm, T, (x, y) =
max(0,x +y — 1) and C,(x,y) = min(1,x + y). Then,
A € IAFVSTC(R?).

Now, we have several corollaries as follows.

Corollary 3.3. If V is vector space over field F and
A = (uq,v,) € IAFVSTC (V) then for all x € V satisfies

pa(=x) < pa(x) and v, (—x) = v, (x).

Proof. Take x € V. Since V is vector space over field
F, imply —x € V. According to Definition 3.1 we have

pa(a(=x)) = pa((—a)x) < pya(x).
Choose a = 1 € F and we obtain

pa(=x) < pya(x).
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Similarly,
vA(a(—x)) = VA((—a)x) > v, (%).
We choose a = 1 € F and now we obtain
Va(—=x) = va(x).
O

Corollary 3.4. If V is vector space over field F and
A = (ug,v,) € IAFVSTC (V) then for all x € V satisfies
A(—x) = A(x).

Proof. We prove using Definition 3.1 as follows.
pa(=x) < pa(x) = pa(—=(=x)) < pa(—2),
Va(=x) 2 (%) = va(=(=x)) Z va(—2x).

That explanation show us pu(—x) = uu(x) and

v (—x) = v4(x). Thus, we have
A(=x) = (Ua(—=x), Va(=x)) = (Ua(x), va(x)) = A(x).

O

4. SOME PROPERTIES OF
INTUITIONISTIC ANTI FUZZY VECTOR
SPACES WITH RESPECT TO T-NORM AND
T-CONORM

In this section, we discuss and investigate about
properties of IAFVSTC.

Theorem 4.1.. Let V be vector space over field F, W
be subspace of IV, and A = (uy,v4) be IFS with u, and
v, are defined as characteristic function, i.e.

ta:V - {0,1}
_f1 ifxew
@ ={ rew
and
vV - {0,1}
(1 ifxew
va(®) = {0 ifx & W

If we construct A, as new IFS which defined as 4, =
(,uAC: v4) by

puc:V - {0,1}
(1 ifxeWw
Hac () = {0 ifx €W

then A, = (u,c,v,) € IAFVSTC(V).

Proof. Take any x,y € V and a € F. Next, we will
divide the proof into three cases as follows.

(1) First case. If x,y e W then x +y € W and ax €
W. Thus,

(@) tac(0) = 0.
(b) pyuclx+y)=0<0=1C(0,0)=Cuyc(x), usc®)).
(€) pyclax) =0<0 = p,cx).
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(d) va(0)=1.
© vix+y)=1=21=T({1,1) = T(VA(X),VA(_’Y)).
M v(ax) =1=1=v,(x).

(2) Second case. If xg¢ Nandy e Nthenx+y &N
and ax € N. Thus,

@ #c(0) =0.

(b) mac(x+y)=1<1=C(10)=Cue®), ).

(€) myc(ax) =1<1=p,c(x).

(d) v4(0)=1.

(€) valx+¥)=020=T(0,1) = T(s(x),va()).
P wvalax) =0=0=v,(x).

(3) Third case. Ifx,y ¢ Nthenx+y&Norx+y€
N,and ax € N. Thus,

(8) 1c(0) =0.
(b) Hac(x+y) S 1=C(L1) = CQuue(x), e ()
(€) myclax) =1<1=pue(x).
(d) va(0) =1.
(€) valx+y)=20=T(0,0) =T(Ws(x),va())
M wvalax) =0=0=v,(x).

Therefore, A, = (uyc,v4) € IAFVSTC(V). O

Theorem 4.2. If V be a vector space over field F and
A = (uu,v,) € IAFVSTC(V), then the set

W={x€eVIA®k) = (0,1}
is an subspace of V.

Proof. Take x,y € W and a € F. This gives u,(x) =
us(y) =0and vy(x) = v,(y) = 1. Next we show that
W is a subspace of V using Definition 2.1. as follows.

Consider that

Ua(x+y) < Cua(x),ua(y)) =€(0,0)=0
Vax+y) =TWa(x),va(¥) =T(1L,1) =1

This show us ps(x+y) <0 and vy(x +y) = 1.
Therefore, u,(x +y) = 0and v4(x + y) = 1. Now, we
get

A(x +y) = (ualx + y),va(x +¥)) = (0,1).
which meansthat x + y € W.
Consider that

Sua(x) =0
>vu(x) =1

ta(ax)
va(ax)

It means u,(ax) = 0 and v, (ax) = 1. Next, we have
A(ax) = (ua(ax),va(ax)) = (0,1),

which means that ax € W.

Take 0 € V. We can see that

Advancesin Social Science, Education and Humanities Research, volume 550

A(0) = (1a(0),v4(0)) = (0,1).
Itmeans 0 € V.
Therefore, W is a subspace of V. |

Theorem 4.3. Let V be vector space over field F and
A = (up,v,) € IAFVSTC (V). If A(x — y) = A(0) then
A(x) = A(y), forall x,y e V.

Proof. Take x,y € V. Given that u,(x —y) = 1,4(0)

and v, (x —y) = v4(0). We will show p,(x) = pus(y)
and v, (x) = v, (y). Consider that

pa(x) = pa(x —y +y)
< C(uaCx =), 1a®))
= C(“A(O)' MA(Y))
=C(0,ua(»)
=pua(y)

and

pa@) = palx —x +y)
= pa(x = (x =)
< € (a0, 1a(—(x = )))
= C(MA(X)'.UA(X - )’))
= C(MA(x): .uA(O))
= C(ua(x), 0)
= pa(x).
Thus, we have p,(x) = py(y). Similarly,

Vo) =va(x —y+y)
> T(va(x = y),va())
= T(v4(0),va(»))
= T(L VA(}’))
=)

and
va(y) =vax —x+y)
=va(x = (x =)
< T (va@@), va (=G = )
= T(va(x), valx = y))
= T(v4(x),v4(0))

=T(va(x), 1)
= v, (x).

We have v,(x) = v,(y). Thus,
A = (1a(),va(®) = (a),va()) = AQ).
|

Theorem 4.4. Let V be vector space over field F and
A = (uy,vy) € IAFVSTC(V). If A(x — y) = (0,1) then
A(x) = A(y),forallx,y e V.

Proof. Given that u,(x —y) =0 and v,(x —y) =
1. Consider that

pa(x) = us(x —y +y)
> C(palx — ), na()
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= C(O' #A(y))
= us(y)

and

pa®) = palx —x +y)
= pa(x = (x =)
=C (.U-A(x)iﬂA(_(x - }’)))
= C(.“-A(x)iﬂA(x _}’))
= C(ua(x),0)
= py(x).
Now, we have u,(x) = u,(y). Similarly,

Vo) =va(x —y+y)

< T(valx = 1), v ()
T(LVA(}’))
va(y)

and
vay) =va(lx —x +y)
=va(x = (x =)
> T (va(0), va (=G = 1))

= T(VA(X)'VA(X - )’))
=T(va(x), 1)
= v,(x).

Thus, we have v, (x) = v4(y). Now, it is leads to

A() = (a(0),va () = a(¥), va () = A(Y).
O

5. SOME PROPERTIES OF OPERATION
AND RELATION BETWEEN
INTUITIONISTIC ANTI FUZZY VECTOR
SPACES WITH RESPECT TO T-NORM AND
T-CONORM

In this section, we investigate and prove some
properties of operation and relation about IAFVSTC.

Theorem 5.1. If V be vector space over field F and
A = (:U'A' VA),B = ('UB, VB) € IAFVSTC(V) y then
AU* B € IAFVSTC(V).

Proof. We prove this theorem according to Definition
2.12 as follows.

(1) pau5(0) = C(1a(0),u5(0)) = €(0,0) = 0.
) pavs(x+¥) = Clualx + ), up(x +y))
< € (C(rat0), 1)), € (5 (), 15 (37) )
= € (C(ra(®), 15 (0)), C(1a ), 15 () )
= C(.“Au*B (x), #Au*B(J’))

3 pavs(ax) = C(palax), pup(ax))
< C(:“A(x)r /J'B(x))
= Uaup (%)
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(@) vap(0) = T(v4(0),v5(0)) =T(1,1) = 1.

(5) vayp(x+y) = T(VA(X +¥),vp(x + J’))
> T (T(va(0), va ), T(v (), v (1))
=T (T(va(0), v (), T (1), v (3)))
= T(VAU*B(x)'VAU*B(Y))
(6) vaup(ax) = T(va(ax),vg(ax))
> T(VA(x),vB(x))
= V5 (%)
Therefore A U™ B € IAFVSTC (V). O
The next theorem is generalization of Theorem 5.1.

Theorem 5.2. If V be vector space over field F and
A; = (M, va,) € IAFVSTC(V) , for i =1,2,..,n and
n € N, then

n
U*Ai € IAFVSTC(V).
i=1
Proof. The proof using mathematical induction. O

Theorem 5.3. Let V be vector space over field F,
A = (uy,v4), B = (ug,vg) € IAFVSTC(V), and T and
C be t-norm and t-conorm respectively. If T and C are
duals, then oA € IAFVSTC (V).

Proof. Take x,y e Vand a € F.
(1) uga(0) = p,(0) =0
@ poalx+y) =pax+y)
< C(pa(), ua ()
= C(paa(®), hoa®))
(B)  upalax) = pylax) < py(x) = pga(x)
(4) VDA(O) =1- ,HA(O) =1-0=1
) Voa(x + J’) =1—p,(x +Y)
>1—C(ua(x), ta®)
=T(1— ua(x), 1 — pa(»)
= T(VDA(x)' Voa (J/))
(6)  voalax) =1—pu(ax) 21— pu(x) = vga(x)
Thus, DA € IAFVSTC (V). ]

Theorem 5.4. Let V be vector space over field F,
A = (4y,v4),B = (ug,vg) € IAFVSTC(V), and T and
C be t-norm and t-conorm respectively. If T and C are
duals, then 0A € IAFVSTC (V).

Proof. Take x,y e Vand a € F.
(1) poa(0)=1-v,(0)=1-1=0.
@) woalx+y)=1-v,(x+y)
<1- T(VA(x),VA(y))
= C(l —vu(x),1 - VA(}’))
=C (#oA(x),#oA(Y))
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() toalax) =1—vy(ax) <1 —=vy(x) = poa(x)
(4) voa(0) =1(0) =1
(B) voalx+y) =wv(x+y)

= T(VA(x)' VA()’))

=T (VOA(x)rVQA(Y))

(6) voalax) =vy(ax) = vu(x) = vya(x).
Thus, OA € IAFVSTC (V). O

Theorem 5.5. Let V be vector space over field F and
A = (g, v4), B = (ug,vg) € IAFVSTC(V) . If
IAFVSTC(V) have t-norm T which satisfied the
condition

T(VA(X)'VA(y)) + T(VB(X)' VB(}’))

- T(VA(X)' Va (}’))T(VB (x),vg ()’))
= T(VA(x) + v (x) — v () vp (%), va(¥) + v (y)

- VA(V)VB(}’))

and t-conorm € which satisfied the condition

C(1a (), 1a())C (1 (), us»))
< C(papp (), ka1 ()

forall x,y € V then AB € IAFVSTC (V).

Proof. Take any x,y € Vand a € F.
(1) wap(0) = us(0)up(0) =0-0=0.

Q) pap(x +y) = us(x +Y)upgx +y)
< C(pa(), ua)C (s (), up ()
< C(pa@)us (), kaus ()
= C(#AB(x)uuAB(y))

() naplax) = uy(ax)pg(ax)
< pa(up(x) = pap(x).
(4) v4p(0) = v4(0) +v5(0) — v, (0)vz(0)
=1+1-1-1=1.
(B) vap(x+y) =valx+y) +vplx +y) —vulx +
Yvg(x +y)
= T(VA(x)’VA(y)) + T(VB(x): VB()’))
- T(VA(X),VA (Y))T(VB (x),vg ()’))
= T(VA(x) + vp(x) —va () vp(x), va(¥) + v (y)
- VA(}’)VB()’))
= T(VAB(X): Vap (}’))

(6) vap(ax) = vy(ax) + vg(ax) — vy(ax)vg(ax)
= v,(x) +vp(x) —va(x)vp(x)
=vu(x)

So, AB € IAFVSTC (V). O

Theorem 5.6. Let V be vector space over field F and
A = (Uy,v4), B = (g, vg) € IAFVSTC(V) . If
IAFVSTC(V) have t-norm T which satisfied the
condition

T(Wa(x), va(Y DT (vp (%), v (¥))
2 T(va()vp (%), va()ve ()
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and t-conorm C which satisfied the condition

C(raC), ua®) + C(pup(x), us ()

- C(.“A(x); ﬂA(}’))C(MB (x), up (Y))
< C(pa(x) + up(x) — pa()upg (), pa(y) + s (y)

= aus(y))

forall x,y € Vthen A + B € IAFVSTC (V).
Proof. Letx,y e Vand a € F.

(1) pa+p(0) = pa(0) + pp(0) — s (0)up(0) =0 +
0—-0-0=0.

(2) pass(x+y) =palx +y) +ug(x +y) — palx +
Vug(x +y)
< C(pa(), ua ™) + C(up (), us())
- C(MA(X); MA()’))C(.UB (x), up (Y))
< C(.UA(X) + up(x) — ua ) pp (), ua(y)
+up () — aus(y))
= C(.UA+B(X)' MA+B()’))-

(3) masp(ax) = py(ax) + ug(ax) — uy(ax)ug(ax)
< pa(x) + up(x) — () up(x)
= pyyp(x).

(4) varp(0) =v,(0)vp(0)=1-1=1.

(5) varg(x +y) = va(lx + y)vp(x +y)
= T(VA(x)xVA(J’))T(VB (x),vg (}’))
= T(VA(x)VB(x)» va(y)vp (}’))
= T(VA+B(x)'VA+B(y))-

(6) vasp(ax) = vy(ax)vg(ax)

= v (x)vg(x)
= Vg4p(x).

S0, A + B € IAFVSTC(V). o

Corollary5.7. Let V be vector space over F and A =
(Ua,v4), B = (ug,vg) € IAFVSTC(V). If T is algebraic
product t-norm, i.e. T,(a,b) = ab and C is algebraic
sum t-conorm, i.e. C,(a,b) =a+ b —ab, foralla,b €
[0,1] then A + B € IAFVSTC (V).

Proof. Consider that
T, (a, b)Tp (c,d) = T, (ac,bd)
and
Cy(a,b) + Cy(c,d) — Cy(a,b)C,(c,d)
=Cy(a+c—ac,b+d—bd),
forany a, b, c,d € [0,1]. This implies
T (va (), va))T (v5 (), v5 (1))
= T(VA (x)ve(x), va()vp (3/))
and
C(ua(), a®)) + C(up(x), us ()
- C(.“A(x)' #A(y))c(ﬂB (x), up (y))

= C(ua(x) + up(x) — pa()up (%), ta(y) + p(y)
= taus(¥))-
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for any x,y € V. According to Theorem 5.6, A+ B € [8] B. Schweizer and A. Sklar, Probabilistic Metric
IAFVSTC (V). | Space New York: Dover Publication, Inc., 2005

Theorem 5.8. Let VV be vector space over field F. If
A = (uy,vy) € IAFVSTC(V) then AS = (u,c,v,c) =
(Va, a) € IFTC(V).

Proof. Let A = (uu,v4) € IAFVSTC(M) . Take
x,y € V and a € F. Consider that

(1) ppclx+y) =valx +)
= T(VA(x)' VA(}’))
=T (1ac@), 12 @),
() pye(=x) = va(=x) 2 va(x) = pye(x).
() myclax) =vy(ax) = va(x) = pye(x).
(@) vyetx +y) = palx +y)
< C(a (), 1a®)) = € (vac ), v,e)).
(5) Ve (=x) = ua (=) < pa(®) = v,e(x).
(6) Vac(ax) = pa(ax) < ua(6) = v,c(0),
Thus, AC = (e, v,e) = (Va fta) € IFTC(V). O

6. CONCLUSION

We have proved several properties related with
intuitionistic anti fuzzy vector space with respect to t-
norm and t-conorm (IAFVSTC) and some operation and
relation between IAFVSTC.
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