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BEST PROXIMITY POINT THEOREMS IN NON-ARCHIMEDEAN
MENGER PROBABILISTIC SPACES

ARIFE AYSUN KARAASLAN! AND VATAN KARAKAYA?

ABSTRACT. In this work, we prove best proximity point theorems for ~-contractions
with conditions the weak P-property in non-Archimedean Menger probabilistic met-
ric spaces. We give the notion of «- proximal contractions of first and second type
in non-Archimedean Menger probabilistic metric spaces and also we establish best
proximity point theorems for these proximal contractions. Lastly, we complete our
study by giving examples that support our results.

1. INTRODUCTION

The concept of the probabilistic metric spaces were introduced by Menger [15].
When x and y are two elements of a probabilistic metric space, the idea of distance
between these points is changed with function F, ,(t). Fj,(t) is a distribution function
that is explained as probability that the distance between x and y is less than £. In
fact, studies in these spaces improved with Schweizer and Sklar’ s leading works [20].
The probabilistic interpretation of Banach contraction principle is demonstrated by
Sehgal and Bharucha-Reid in [22]. Some studies about probabilistic metric spaces are
given in list [7,8,12,16-18].

On the other hand, best proximity point was started by Fan [9]. For more details,
references are listed in [1,3,4,11,13,14,19,24]. Sezen introduced ~y-contraction and
v-weak contraction in non-Archimedean fuzzy metric spaces [23]. In this paper, we

prove some best proximity point theorems for y-contractions in a non-Archimedean
Menger probabilistic metric space.
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2. PRELIMINARIES

Definition 2.1 (][20]). A triangular norm (shorter A — norm/ ¢t — norm) is a binary
operation A which is defined on the closed interval [0,1],
A :[0,1] x [0,1] — [0,1]
that satisfies the following requirements:
(Al) A(al, 1) = ay, A(0,0) = 0,
(A2) Alar, az2) = Alag, ar);
(As) Alas,as) > Alaq, ag) for ag > ay, as > as;
(A4) for all a1,02,03 € [0, 1] s A(A(al, (lg), CLg) = A(al, A(CLQ, a3)).
Principal examples of A — norms are:
(i) Ap(a,az) = min(aq, as);
(ii) Ap(a,az) = ay.as;
(iii) Ap(ai,as) = max(a; + az — 1,0);
) min(ay, az), if max(ay,as) =1,

(iv) Ap(ai,as) 0, otherwise.

Definition 2.2 ([20]). Let F be a function defined from R to R™. If it is nondecreasing,
left-continuous with
inf{F(t):t€eR} =0 and sup{F(t):teR}=1,

then F is called a distribution function. In addition, if F'(0) = 0, then F is called a
distance distribution function. L™ indicate the set of all distance distribution functions
and H is a special example of distance distribution function (also known as Heaviside

function) defined by
<
0 {O, t <0,

1, t>0.

Definition 2.3 ([20]). Let X is a nonempty set and F is a mapping defined from
X x X into L*. The value of F at the point (x,y) is denoted by F . If the following
conditions hold, (X, F') ordered pair is called a probabilistic metric space:

(PM-1) F,,(t) = H(¢) if and only if z = y;
(PM-2) F,\(t) = Fyo(t);
(PM-3) F,,(t) =1,F,.(s) =1,then F, .(t+s)=1forall z,y,z € X, t,s > 0.
Every metric space (X, d) can always be realized as a probabilistic metric space by
taking into account that F': X x X — LT defined as
F,,(t)=H(t—d(z,y)), foralzxyeX.

Definition 2.4 ([20]). Let (X, F') be a probabilistic metric space and A is a t — norm
that provides the following inequality,

F,.(t+s)>A(F,,(t),F,.(s), foralzy ze X andt,s>0.
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Then, triplet (X, F, A) is named as a Menger probabilistic metric space.

Definition 2.5 ([20]). Let (X, F, A) be a Menger space.

(i) A sequence (x,) is called a convergent sequence to x € X if for every ¢t > 0 and
0 < e < 1, there exists ng = no(t,e) € N such that F,, ,(t) >1— X for all n > N.

(ii) A sequence (z,) in X is called Cauchy sequence if for every ¢t > 0 and 0 < e < 1,
there exists ng = no(t,e) € N such that F,, . (t) > 1 — ¢ for each n,m > ny.

(iii)) A Menger space is said to be complete , if each Cauchy sequence in X is
convergent to a point in X.

Definition 2.6 ([5]). A probabilistic metric space (X, F) is called non-Archimedean
probabilistic metric space if F,,(t) = 1, F, .(s) = 1, then F, ,(max{t,s}) = 1 for
every x,y,z € X and t,s > 0.

Definition 2.7 ([5,6]). A Menger probabilistic metric space (X, F, A) is called non-
Archimedean if F, ,(max{t,s}) = A (F,,(t), Fy..(s)) for all z,y,z € X and ¢,s > 0.

Note. We observe that (X, F, A) is non-Archimedean if and only if
F,.(t) > A(F, (), F,.(t), foralzy ze X andt>0.

Definition 2.8 ([19]). Let (X, F, A) be a Menger probabilistic metric space and A, B
be two nonempty subsets of this space. A mapping T : A — B satisfies the following
equality

Fopa(t) = Fap(t), fort> 0,

Then x in A is said to be a best proximity point of 7.

Definition 2.9 ([3]). Let (X, F,A) be a Menger probabilistic metric space and
A, B two nonempty subsets of this space. A set A is said to be approximatively
compact with respect to a set B if every sequence (x,,) in A satisfies the condition that
Fy ., (t) = F, 4(t) for some y € B and for each ¢t > 0 has a convergent subsequence.

Definition 2.10. Let v : [0,1) — R be a function that has the following properties:

(a) strictly increasing;

(b) continuous mapping;

() for cach sequence () of positive numbers, lim o, = Lif and only if lim (o) =
+00.

Also, I" represents the family of all v functions.

Let (X, F, A) be a non-Archimedean Menger probabilistic metric space. A mapping
T : X — X is said to be a y-contraction if there exists a § € (0,1) such that
forall z,y € X and y € T’

(21) FTJ:,Ty(t) <1l= ’7(FTz,Ty(t)) > ’V(Fx,y(t)) + 0.
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3. MAIN RESULTS

In this section, we present some definitions and some best proximity point results
in non-Archimedean Menger probabilistic metric spaces. Let A and B two nonempty
subsets of a Menger probabilistic metric space (X, F, A). We will use the following
notations:

Fyp(t) =sup{F,,(t) 1z € A,y € B}.

Ao(t) ={z € A: F,,(t) = Fap(t) for some y € B},

By(t) ={y € B : F, ,(t) = Fa p(t) for some x € A}.

Now, let us give our main results.

Definition 3.1. Let (A, B) be a pair of nonempty subsets of a non-Archimedean

Menger probabilistic metric space X with Ag(t) # 0. Then the pair (A, B) is said to
have the weak P-property if and only if

levyl (t) = FA,B (t)v sz,yz (t) = FA,B(t) = Fl’l@’Q (t) > Fy17y2 (t)v
where x1, x5 € Ag and y;,y2 € By.

Ezample 3.1. Let X = R x R and d defined as the standard metric d(z,y) = |z — y|
for all x € X, A(a,b) = min(a,b) and the distribution function defined as

t
Fo ()= ——— forallt>0.
Sy
(X, F,A) is a non-Archimedean Menger probabilistic metric space. Let A = {(0,0)},
B ={(1,0),(—1,0)}. From here, d(A, B) =1 and F4 p(t) = m = 154%1 Now we

consider
le,yl (t) :FAB(t)? F962,y2 (t) = FA,B@)'

We get ($1,y1) = ((070)7(17())) and (x%y?) = ((070)7<_170))7 Fm,xz(t) =
F(O,O),(O,O)(t) = 1 and Fyl,yz (t) = F(l,o),(—luo)(t) = H_Lz implies le,zz (t) > Fyhyz(t)'
Thus, (A, B) is said to have the weak P-property.

Definition 3.2. Let A, B be nonempty subsets of a non-Archimedean Menger proba-
bilisitc metric space (X, F, A). The mapping g : A — A is said to be a probabilistic
isometry if

nglngQ (t) = Fw1,:v2 (t)a
for all 1,29 € A.
Definition 3.3. Let A, B be nonempty subsets of a non-Archimedean Menger prob-
abilistic metric space (X, F,A). Given S : A — B and a probabilistic isometry
g: A — A, the mapping S is said to preserve probabilistic distance with respect to g
if
FSQ$1,59$2 (t) = FSI’LSI2 (t)7
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for all 1,29 € A.

Ezxample 3.2. Let X = [0,1] x R and d defined as the standart metric d(z,y) = |z —y|
for all x € X and the distribution function defined as

t
Fy ()= ——— forallt>0.
ﬂU( ) t—l—d(l‘7y) or a >
Let A ={(0,z) : x € R}. g: A — Ais defined as ¢(0,z) = (0,—x). F,,(t) =
Hcl(#y) = Fypgy(t), where x = (0,21),y = (0,y1) € A. This indicates that g is a

probabilistic isometry.

Theorem 3.1. A and B be nonempty, closed subsets of a complete non-Archimedean
Menger probabilistic metric space (X, F, A) such that Ag(t) is nonempty. Let T : A —
B be a y-contraction such that T (Ag(t)) C By(t). Suppose that the pair (A, B) has
the weak P-property. Then T has a unique x* in A such that Fy«p.+(t) = Fap(t).

Proof. Let start by choosing an element zq in Ay(t). Since T (Ay(t)) C By(t), we can
find 21 € Ap(t) such that F,, 7,,(t) = Fa p(t). Further, since T (Ao(t)) C By(t), it
follows that there is an element x5 in Ay(t) such that F, 7, (t) = Fa g(t). Recursively,
we obtain a sequence (x,) € Ag(t) satisfying for all n € N,

(3.1) Fopir 10, (t) = Fap(t).
(A, B) satisfies the weak P-property, from (3.1) we obtain

(32) F (t) Z FT$n71,TLEn (t), for all n € N.

Tn yTn+1

Now we will prove that the sequence (x,,) is convergent in Ay (t). If there exists ng € N
such that Fry, e, (t) = 1, then by (3.2) we get Fi, 4, ,,(t) = 1 which implies
Tny = Tny+1. Hence, we get

(33) T.I'no = T.len0+1 = FTxnovano-H (t) =1.
From (3.2) and (3.3), we have that
Fxn0+2,mn0+1(t) > FTacnOH,Ta:no (t) = 1= 2pgr2 = Tpgpa-

Therefore, for all n > ng, x, = x,, and (x,) is convergent in Ay(t). Also, we get

Fan,Txno (t) = an0+1,Tan (t> = FAyB (t)

From this equality we can say that z,,, is a probabilistic best proximity point of 7" and
the proof is finished. For this reason, we suppose that, for alln € N, Fr, | 1., (t) # 1.
From the definition of ~-contraction and (3.2), we have

VFn i (1) 27(Fo, s 2, (1) +0

>(Fyp g 1 () +26
(3.4)

> (Fig, (1)) + 6.
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Letting n — oo, from (3.4) we have
nh_POlO V(Fip 14 (1)) = +o00.
Using the property of v function we have,

(3.5) lim F,, ., (t) =1,

n—oo

We shall show that (z,) is a Cauchy sequence. Suppose that (z,) is not a Cauchy
sequence. Then there exist ¢ € (0,1) and ¢, > 0 and two sequences m(j),n(j) of
positive integers such that m(j) > n(j) + 1 and

(3.6) Frinany(to) <l—¢e and F

Enpy-1ny (T0) 2 1 — €.
So, for all j € N we get
L= >Fp . (t)
(3~7) ZA(me(ij(j)—l (t0>’ Fzm(y‘)flv%(a‘) (t‘)))
ZA(FCCm(j),CBm(j)_l(tO)? (1 - 5))
By taking j — oo in (3.7) and using (3.5) we have,
(3.8) ]1520 Eyyyney (to) = 1 — €.

From the property of t-norm

Fxmuwhxn(ml (to) 2A(F~’Cm<i)+1vl‘m(j> (o), Fxm(j)ﬂfn(jm (t0))
ZA(Fepys10m) (10)s AlFzy ) 000 (T0), Fop) 041 (10)))-

On letting limit as j — oo in previous inequality, we obtain

(3.9) lim F (to) =1—c.

Tm(§)+1%n(j)+1
By applying inequality in (2.1) with © = 2,y and y = 2,

(3'10) 7(Ff'fm(j)ﬂv””n(j>+1(t)) = V(Fxm<j),xn(j) (t)) +o.

Taking the limit as j — oo in (3.10), using definition of -contraction, from (3.8) and
(3.9), we obtain

(1 —e)>~v(1—¢e)+0.
This is a contraction. Therefore, (z,) is a Cauchy sequence in X. We know that
(X, F,A) is complete and Ay(t) is a closed subset of this space, there exists * € Ay(t)
such that

lim z,, = z*.
n—oo

From the continuity of 7', we have Tz, — Tz* and F,, | 14, (t) = Fy+ 1y (t). From
(3.1), Fye1y+(t) = Fa p(t). This shows that z* is a probabilistic best proximity point
of T. Now, we show that uniqueness of the best proximity point of T. Suppose
that z; and x5 are two best proximity points of 7. For zi,x9 € A, 1 # x5 and
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Foy 10y (t) = Foy ray (t) = Fap(t). Since (A, B) has the weak P-property, we can write
Fy) 2,(t) > Fry, 72,(t). T is a y-contraction and x; # xo implies F, ,,(t) # 1,
V(Ey 22 (1) = V(Fray 725 (1)) = V(Fiy o (8) + 0 > (Fy 05 (1)),

which is a contradiction. Hence, 7" has a unique best proximity point. U
Ezample 3.3. Let X = R x [0,1] and (X, F,A) be the non-Archimedean Menger
probabilistic metric space given in Example 3.2. Let A = {(z,0) : for all x € R},
B = {(y,1) : for all y € R}. Then, here Ay(t) = A, By(t) = B, d(A,B) = 1 and
Fag(t)= 5. v:[0,1) — R defined as y = = forallz € X. Let T : A — B and

t+1° 1—2?

T(x,0) = (%, 1). Then, T'(Ao(t)) = By(t). Let us consider
Fay 1y (t> :FA,B<t>7 Fay 1 (t) = Fap (t>
We have (a1, z,) = ((’Tbl,()) , (—bl,O)) or (ag, xe) = ((’Tb?, 0) , (—bg,O)). Then using

~v-contraction, we have

(311) W(Fahaz (t)) =7 (F(_h70)7(_@70) (t)> =7 (tt>

2.0). (-4 L BEl
1 1 B /
:1—@ ~ 1—t+bf_b2_7<t+|b1—b2|>

=Y (Fy s (1)).

From (3.11), v(Fu,.a,(t)) > Y(Fias(t)). So, we can find a 6 € (0,1) such that
Y(Fayas(t)) > Fipay(t)) + 0. Then T is a y-contraction and (0,0) is a unique best
proximity point of 7.

Corollary 3.1. Let (X, F, A) be a non-Archimedean Menger probabilistic metric space
and Ao(t) is a nonempty closed subset of X. Let T : A — A be a y-contraction. Then
there exists a unique x* in A.

Definition 3.4. Let (X, F,A) be a non-Archimedean Menger probabilistic metric

space and A, B be two nonempty subsets of this space such that Ay(t) is nonempty.

A mapping T : A — B is said to be a y-proximal contraction of first type if there

exists a 6 € (0,1) for all uy, us,x1, 29 € X such that

(312) FuhTml (t> - FA,B(t)7 Fu27T$2 (t) = FA,B(t)a Fu1,u2 (t)v F117z2 (t) <1,

:>7(Fu1,u2 (t)) > 7(F5017$2 (t)) + 0.

Definition 3.5. Let (X, F,A) be a non-Archimedean Menger probabilistic metric

space and A, B be two nonempty subsets of this space such that Ay(t) is nonempty.

A mapping T': A — B is said to be a y-proximal contraction of second type if there

exists a 6 € (0,1) for all uy, us,x1, 29 € X such that

(3.13) Fui 1, (t) = Fap (1), Fuyra, (t) = Fas (1), Fruy 1us (t), Fra T, (t) <1,
:>7(FTU1,TUQ (t)) 2 7(FT$17Tx2 (t)) + J.
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Theorem 3.2. Let (X, F,A) be a complete non-Archimedean Menger probabilistic
metric space and A, B be two nonempty, closed subsets of this space such that Ay(t)
is nonempty. Let T : A — B and g : A — A satisfy the following conditions:

(1) T(Ao(t)) € Bo(t);

(2) T : A — B is a continuous vy — prozimal contraction of first type;
(3) g is an isometry;

(4) Ao(t) € g(Ao(t)).

Then there exist a unique element x € A such that Fy, r.(t) = Fa p(t).

Proof. We will start the proof by choosing an element z in Ag(¢). Since T (Ay(t)) C
By(t) and Ay(t) C g (Ap(t)), we can find z1 € Ay(t) such that Fj, 7., (t) = Fap(t).
Since Tz1 € T (Ap(t)) € Bo(t) and Ao(t) C g(Ap(t)), it follows that there is an
element x5 in Ag(t) such that F,, 7., (t) = Fa p(t). Recursively, we obtain a sequence
() € Ao(t) satistying for all n € N,

(3.14) Foprii 10, (t) = Fap(t).

Now we will prove that the sequence (x,,) is convergent in Ag(t). If there exists ng € N
such that Fy, e, ., (t) =1, then it is clear that the sequence (z,) is convergent. So,
let for all n € N, Fy. 40,4, (t) # 1. From the hypothesis of the theorem, 7' is a
~-proximal contraction of first type
(3.15) V(Fgwn,gwni (1))
7(F$n7$n+l (1))

(g (1))
(£) = +oo. If we

continue with the same way that used in proof of Theorem 3.1, we can say (z,) is a

Cauchy sequence. Since complete non-Archimedean Menger probabilistic metric space

(X, F,A) has closed subsets, there exist x € Ay(t) such that ILm x, = x. Applying
n o

limit when n — oo in (3.14), we have

Foora(t) = Fap(t).

To show the uniqueness, we will suppose the contrary. Let z* € Ay(t) and it satisfy

the equality F,« 1.+ (t) = Fa p(t) such that x # 2*. Hence, F, ,«(t) # 1. Since g is

an isometry and 7' is a v-proximal contraction of the first kind, it follows that
V(Fra () = v(Fgaga- (8) = ¥(Fop (t) + 0 > v(Frax (1)),

which is a contradiction. Consequently, © = z*. 0]

Letting n — oo, in previous inequality we have nh_}r{)lo Y(Ep i1

Ezample 3.4. Let X = [-2,2] x R and (X, F,A) be the non-Archimedean Menger
probabilistic metric space given in Example 3.2.
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Let A = {(=2,2) : forallz € R}, B = {(2,y) : forally € R}. Then, here
Ao(t) = A, Bo(t) = B, d(A,B) = 4 and Fap(t) = 43 7 :[0,1) = R defined
as y(z) = =z, forallz € X. Let T : A — B and g : A — A, these are defined
as T(—2,x) = (2,3) and g(=2,7) = (=2, —x). Then, T(Ao(t)) = Bo(t), Ao(t) =

g(Ao(t)) and g is a isometry. Let us consider

Fa1,TfE1( ) :FA,B( )7 F@’sz(t) =Fy B(t)'
We have (a1, 1) = ((—2, %) , (—2,b1)> or (ag,zy) = (( 2, 2) (—2 b2)>. We must

show that, T" is a y-proximal contraction of first type

(3.16)  V(Faran(t)) =7 (F(_z,bl),(—z,”?)(t)> =7 (HZ”)

B 1 N 1 B t
a ¢ 2 1_<t)2_7 t + |by — by
1= P

t+|b1 —ba|
:7(F961 T2 (t))

From (3.16), we have 7y(Fy, 0,(t)) > YE4 2,(t)). So, we can find a 6 € (0,1) such
that y(Fu,.a,(t)) > Fu, 2,(t)) + 9. Then T is a v-proximal contraction of first type and
(—2,0) is a unique best proximity point of 7'

If we assume that g is the identity mapping, we can give the following result.

Corollary 3.2. Let (X, F,A) be a complete non-Archimedean Menger probabilistic
metric space and A, B be two nonempty, closed subsets of this space such that Ay(t)
is nonempty. Let T : A — B satisfy the following conditions:

(1) T(Ao(t)) S Bolt);

(2) T': A — B is a continuous vy — prozimal contraction of first type.

Then T has a unique best proximity point in A.

Theorem 3.3. Let (X, F,A) be a complete non-Archimedean Menger probabilistic
metric space and A, B be two nonempty, closed subsets of this space such that Ay(t)
is nonempty. Suppose that A is approximatively compact with respect to B. Let
T:A— Bandg:A— A satisfy the following conditions:

(1) T(Ao(1)) € Bo(t);

)
(2) T : A — B is a continuous v — proximal contraction of second type;
(3) g is an isometry;
4) A
)

(4) Ao(t) € g(Ao(t));

(5) T preserves probabilistic distance with respect to g.

Then there exists a unique element x € A such that Fy, r.(t) = Fap(t).

Proof. Let start by choosing an element Tz in T'(Ag(t)). Using the hypothesis,
T (Ap(t)) € By(t) and Ay(t) C g (Ao(t)), we can find z1 € Ay(t) such that F,, 1, (1) =
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F4 p(t). Further, since Tx; € T (Ao(t)) C By(t) and Ap(t) C g (Ap(t)), it follows that
there is an element x5 in Ay(t) such that Fy,, 14, (t) = Fa p(t). Recursively, we obtain
a sequence (T'z,) € B satisfying for all n € N

(3.17) Fypi1m2,(t) = Fap(t).

Now we will prove that the sequence (T'z,) is convergent in B. If there exists ng € N
such that Fry., 7ge,, . (t) =1, then it is clear that the sequence (T'z,,) is convergent.
So, let for all n € N, Frye, Tge,, ., (t) # 1. From the hypothesis of the theorem, T' is
a ~y-proximal contraction of second type

(3.18) Y(Froe, Toenii (1) 2V(Fre, 12, (t)) +6
Y(Fra, rea (t) 2Y(Fra, 12, (t)) +6

27<FTIO,T951 (t)) + nd.

Letting n — oo, in previous inequality we have lim Y(Frp, Ton. (1) = +oo. If we
n—oo

continue same way that used in proof of Theorem 3.1, we can say that (T'z,) is a
Cauchy sequence in B. In theorem hyphothesis, complete non-Archimedean Menger
probabilistic metric space (X, F, A) has closed subsets, there exists y € B such that
nh_}rrolo Tz, =y. Using the triangle inequality

(3.19) Fyalt) 2 Fugu,(8) ZA(Fy 20 (1), Pro g0, (1)
=A(Fy 10, (1), Fap(t))
ZA(Fy,T.’Enfl (t)7 Fy,A (t>>

In (3.19), if we take the limit as n — oo, we have dim F o0, (t) = F, a(t). Due to the
fact that A is approximatively compact with respect to B, there exists a subsequence
(9n, ) of (gx,) such that converges to some w € A.

Hence, F,, ,(t) = kll_{glo Fysn, Tgrn, 1 (1) = Fy a(t). It implies that w € Ag(?). Ao(t) C
g(Ap(t)), there exists & € Ay(t) such that w = gx. As we know, nh—>I£10 9%, = gr and g
is an isometry, we have nhﬁrglo Ty, = z. (T'z,) converges to y and the continuity of 7', we
can write nh_>nolo Tx,, =Tz =y. Asaresult that, Fj, 1,(t) = 7111_}11010 Flyrn, Tozn, = Fup(t).
The uniqueness can be shown using the same way in Theorem 3.1. U

Example 3.5. Let X = R x [0,1] and (X, F,A) be the non-Archimedean Menger
probabilistic metric space given in Example 3.2. Let A = {(z,0) : for all z € R},
B = {(y,1) : for all y € R}. Then, here Ay(t) = A, By(t) = B, d(A,B) = 1 and

Fap(t) = g5 v:[0,1) = R defined as y(z) = ﬁ,for allre X. Let T : A— B
and g : A — A, these are defined as T'(z,0) = (%, 1) and g(z,0) = (—2,0). Then,
T(Ao(t)) = Bo(t), Ao(t) = g(Ag(t)) and g is an isometry. Let us consider

Fal,Twl (t> :FA,B(t>7 Fa2,T902 (t) = FA,B (t>
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Also, Frye, 1gz, (t) = Fra, 72, (t) and this says that 7" preserves isometric distance with
respect to g. We have (ay,z1) = ((%,O) ,(bl,O)) or (ag,xs) = ((%2,0) , (bg,O)). We

must show that, T is a y-proximal contraction of second type

V(FTal,Tm (t)) =7 <F(b911)(b921)(t)) =7 (H—'ZI;_I’Q')

3.20 _ 1 1 _ t
( ) B > =7 (t + |b1—b2|)
1— ([ —t 1— | —t— 3
\/ (t+lb19b2> \/ (t+b13b2>

= 7(FT3317T$2 (t))

From (3.20), we have v(Fra, 7a,(t)) > v(Fre, 72, (t)). So, we can find a § € (0,1) such
that Y(Fra, 1ay(t)) > Fre, r2,(t)) + 0. Then T is a y-contraction of second type and
(0,0) is a unique best proximity point of 7.

If we assume that g is the identity mapping, we can give the following result.

Corollary 3.3. Let (X, F,A) be a complete non-Archimedean Menger probabilistic
metric space and A, B be two nonempty, closed subsets of this space such that Ay(t) is
nonempty. Assume that A is approximately compact with respect to B. LetT : A — B
and g : A — A satisfy the following conditions:

(1) T(Ao(t)) € Bo(t);

(2) T : A — B is a continuous vy — prozimal contraction of second type.

Then, T has a unique probabilistic best proximity point in A.

4. CONCLUSION

The purpose of this paper is to give best proximity point theorems for v-contractions
and also y-proximal contractions of first and second type. These are proved and
supported with examples.
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