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Abstract: The main goal of the present article is to describe the notibm parametric 2-metric space which is a nonlinear
generalization of the parametric metric, and consider sfixeel point theorems in the parametric 2-metric spaces. \Wegiopose
the elementary definitions and the notions of parametrice®imspaces. Then, we present and prove some fixed poinethedn a
complete parametric 2-metric spaces.
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1 Introduction

Fixed point theorems are fundamental tools to prove theenge and uniqueness of the solutions to various matheghatic
models such as integral equations, partial differentiabg¢igns and variational inequalities and so on. In the lasades
different forms of metric spaces such as b-metric spacePfhetric spaces [5], S-metric spaces [18], G-metric space
[14], cone metric spaces [7] and so on, have been defined ane fixed point theorems have been observed by many
authors, in these spaces. One of these generalizationsddled 2-metric was introduced by Gahler [6] as follows:

Definition 1. [6] Let X be a non-empty set ape a mapping from % X x X toR* = [0, ), thatisp : X x X x X = R*
satisfying the following conditions:

(1) for every pair of distinct points,y there exists a pointe X such thap (x,y,z) # 0.
(2) p(x,y,z) = 0if and only if at least two of the three points are same.

(3) p(x,y,2 =p(x,2y) =p(y,zX), forall x,y,ze X.

@) p(x¥.2) <p(Xy,W) +p(x,W,z)+p(Wy,2), forallx,y,z we X.

Thenp is called a 2-metric on X and the paiK, p) is called a 2-metric space. One can thinkadk,y,z) as measuring
how far are the points,y,z from being “aligned” or “colinear”. The prototypical exapie of a 2-metric space is obtained
by settingo(x,y,z) equal to the area of the triangle spanned by, x.

Notice that in the above generalizations, only a 2-metracsps not topologically equivalent to an ordinary metrior F
instance, every metric space is first countable, but thisidroe in general, for 2-metric spaces [13]. Then there veas n
easy relationship between results obtained in 2-metricepand metric spaces. In particular, the fixed point thesrem
on 2-metric spaces and metric spaces may be unrelated.dasilythe details on 2-metric spaces and fixed point
theorems on 2-metric spaces, the readers may refer to (1148,15].

The notion of a parametric metric space as one of the geratialin of the metric space, has been defined by Hussain et
al. [8] as follows:
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Definition 2. [8] Let X be a non-empty set and K x X x (0,00) — R™ be a mapping. Then the mapping P is called a
parametric metric if it satisfies the following conditions:

(P1) P(x,y,t) =0forallt > 0if and only if x=y.
(P2) P(x,y,t) = P(y,xt), forall x,y € X and all t> 0.
(P3) P(x,y,t) <P(x,zt)+P(zyt), forallx,y,ze X and all t> 0.

Then the pai(X,P) is called a parametric metric space.

Nowadays the authors still studying on fixed point and comfix@d point theorems of parametric metric spaces and its
generalized versions such as parametric S-metric, pararbanetric, parametridl,-metric (see [3,9,12,16,17,19,20]).

In the present study, besides the above linear generalimatif parametric metric notions, we aim to make contrilsutio
to this area by giving the nonlinear generalization; theamobf a parametric 2-metric. As a result, we present this new
notion. Also, in order to clarify the idea, we describe fumdgntal definitions and we observe some topological
properties. Then, we consider different fixed point and cemifixed point results in these spaces.

2 Parametric 2-metric spaces

In this section, we define the notion of a parametric 2-matnid propose some elementary concepts such as an open ball,
convergent sequences, Cauchy sequences, continuityand et

Definition 3. Let X be a non-empty set and & x X x X x (0,0) — R*™ be a mapping which satisfies the following
conditions

(M1) For every xy € X with x= y there exists X such that dx,y,zt) #Oforallt >0

(M2) d(x,y,z,t) =0, forallt > 0, if at least two of xy,z< X are the same

(M3) d(x,y,zt) =d(zy,xt) =d(zxyt) =d(y,x,zt) =d(x,zy,t) =d(y,zxt) forall x,y,z€ X and forallt> 0
(M4) d(x,y,zt) =d(xy,wt)+d(x,wzt)+d(wy,zt), forall x,y,zwe X and all t> 0.

Then d is called a parametric 2-metric on X and the p@{r,d) is called a parametric 2-metric space, which will be
sometimes denoted by X if there is no confusion. One can diiid{x, y,z t) as measuring how far are the pointsyxz
from being “aligned” or “colinear” according to parameters > 0.

Example 1.Let X=R be the set of real numbers arid (0,0) — (0,0) be a continuous function. Then the mappings
di, do: R3x (0,0) — R* defined as follows are parametric 2-metricXon

di(xy,zt) = f (1) [(x-y) (x-2) (y—2)| and
do (x,y,z,t) = f (t) ([x—y|+|y—27+|x—2|) , for everyx,y,z e X and for allt > 0.

Example 2. Let (X,M, N, ,0) be a triangular intuitionistic fuzzy 2-metric space. Defthe mappingd : X x X x X x

(0,00) = R* byd(xy,zt)= W for all x,y,z € X and for allt > 0. Thend is a parametric 2-metric oX.

Example 3.LetX = f | f : (0,0) — R is a functior} and the mappingd : X2 x (0,») — R* be defined by (f,g,h,t) =
[f(t)—g(t)|+]g(t) —h(t)| for eachf,g,h € X and for eactt > 0. Then the pai(X,d) is a parametric 2-metric space.

Lemma 1.Let (X,P) be a parametric metric space and the mappingX® x (0,0) — R* be defined by &.y,zt) =
P(x,y,t) +P(y,z,t) + P(x,zt), for all x,y,z€ X and for allt > 0. Then d is a parametric 2-metric on X. This implies that,
each parametric metric induces a parametric 2-metric onsame universal set.

Proof. It is clear to verify from Definition 1 and Definition 2.
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Definition 4. Let (X,d) be a parametric 2-metric space andpe X, r > 0. Then the set defined by
B(x,y,r) ={ze X |d(x,y,zt) <r, forallt >0}

is called an open ball in X, centered at x and y with radius r.

The topology generated by the collection of all open balls sisbbasis is called a parametric 2-metric topolog)pand
it is denoted byr. Members ofr are called 2-open sets and their complements, 2-closed sets

Lemma 2.Let(X,d) be a parametric 2-metric space andGX. Then G is a 2-open set if and only if for every & there
are finite numbers of pointg yy,...,Yn € X, r1,r2,...,rn>0suchthate B(x,y1,r1)NB(X,y2,r2)N---NB(X,Yn,M) C
G.

Proof. The sufficiency of the claim is evident from the fact that thieisection of the open balls
B(Xayla rl) N B(X7y27 r2) n---N B(Xayn; rn)

is 2-open. So, it is sufficient to prove the converse.G&t X be a 2-open set ande G. Then there exists a finite number
of open ballB(x;,yi,ri), i =1,2,...,msuch that

X € B(x1,y1,r1) NB(X2,¥2,r2) N---NB(Xn,Yn,fn) € G

Sincex € B(%,i,ri), thend (x,x,yi,t) = s (t) < rj, foralli € {1,2,...,m} and for alit > 0. Choose; (t) < =5 for all
t > 0. In this case, we may conclude thiix, xi, & (t)) "B (X, Vi, & (1)) C B(xi,V;,ri), foralli € {1,2,...,m} and allt > 0.
Therefore, for any > 0, we have

X€ ﬁ(B(x,Xi,a t)NB(xVi,& (1)) C F]B(xi,yiri) cG.
i=1 i=1

This completes the proof.
Proposition 1. Each parametric 2-metric topological spat¥, 1) is a T;-space.

Proof.Letx, y € X (x#Y) be two points. Then by (M1) of Definition 2, there exigts X such that (x,y,zt) > 0, for
all't > 0. Sayr (t) == ‘“X—)Z’Zt) > 0, for allt > 0. Fix somet; > 0, sayr; = r(t;). Then, the ball8(x,zr1) andB(y,zr1)

are 2-open sets witke B(x,zr1), y¢ B(x,z r1) andx ¢ B(y,zr1), y € B(y,zr1). This completes the proof.

Definition 5. Let (X,d) be a parametric 2-metric space afxh) .y be a sequence in X. Then

(1) (xn) is said to be convergent tosxX written as  — X, when n— o or limp_.» X, = X, if for every ac X and for all
t >0, limpe d(Xy,Xxat)=0.

(2) (xn) is said to be Cauchy in X if for every@aX and for all t > 0, limnm-e d (%, Xm,a,t) = 0, that is for each
€>0, ac X and for all t> 0, there exists a natural numbeg such that dxn,Xm,a,t) < € for all n,m> ng.

(3) (X,d) is called complete if every Cauchy sequence in X is a conmesgeuence.

Lemma 3.In a parametric 2-metric space, each convergent sequensat@ost one limit.
Proof. It is obvious from Definition 3. and Definition 2, therefore ibied.

Remarkln a complete parametric 2-metric space, a convergent sequeed not be a Cauchy sequence. (See [9] for its
analogue in 2-metric spaces)
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Example 4.Let X = {0, 1, %, e %, ...} and let the mappingd : X3 x (0,0) — R* be defined as follows:

11

t, if x,y,z are distinct and{ 1, 735

0, otherwise

C {x,y,z} for some re N

3

d(x,y,z,t):{

Then(X,d) is a complete parametric 2-metric space. Also the sequ@])c'is convergentto 0, but it is not Cauchy.

Definition 6. Let(X,d) be a parametric 2-metric space a(dh), (Yn), (Z1) be three sequences in X such thit, .o Xn =
X, liMn5e Yo =Y andlimpe z, = z. d is called continuous My m—e d (X, Ym,zn,t) =d(X,y,zt) for all t > 0. This
means that d is called continuous if it is sequentially amndius in all of its three variables.

Remarkf d is a continuous parametric 2-metric Enthen every convergent sequence in this space, is a Caughgrsee.

Definition 7. Let (X, d) be a parametric 2-metric space and X — X be a self-mapping. Then T is said to be continuous
at xe X, if for any sequencéx,) in X such thatimp_. X, = X, thenlimy_. Tx; = Tx. If T is continuous at each point
x of X, then T is said to be continuous self-mapping on X.

Definition 8. A parametric 2-metric spadeX,d) is said to be

(1) compact if every sequence in X has a convergent subsequence.
(2) bounded if there exists a real constantK0 such that dx,y,zt) < K for all x,y,z€ X and for allt> 0.

Proposition 2. Let (X,d) be a parametric 2-metric space. Then for eack B, dk(x,y,zt) = min{d(xy,zt),k} , for
all x,y,z€ X and for all t > 0, deifnes a bounded parametric 2-metric on X such that theexgence induced by d and
the convergence induced by a@re coincident.

Proof. It is enough to show that the tetrahedral inequality (M4)ass$ied, since the other conditions are evident. Let
X,¥,ZW € X andt > 0 be taken arbitrary. Then

i (XY, Wit) + dic (X, W, 1) + di (W y, 2 t) = min{d (x,y,w,t) .k} +min{d(x,w,zt) ,k} +min{d(wy,zt) k}
> min{k, d(xy.wt)+d(xwzt)+d(wy.zt)}
>minlk,d(x,y,zt)} =dk(XYy,zt).

We see thatimp_. Xy = X in (X,d), if and only if, for everya € X and allt > 0, limp» d(Xs,%,a,t) = 0. This is
equivalent that lir. dx (Xn,X,a,t) =0, for alla € X and allt > 0. This means thdimp_,.. X, = Xxin (X, dy).

Lemma 4.Let (xn) be a sequence in a parametric 2-metric spé¥ed) such that for all ac X and for all t> 0,
d (Xn,Xn+17avt) S ad (Xn—l,Xna aat)

where0 < o < 1and ne N. Then(x,) is a Cauchy sequence {iX,d).

Proof. It is the direct reult of Lemma 1 in [1] and Lemma 2 in [8].

3 Main results

In this section, we observe and prove some fixed point resuttsee parametric 2-metric spaces. While constructing the
basement of our observations, we truly keep to the point®ttntractive conditiong (Tx Ty,a) < ... “ observed by
2-metric researchers in their fixed point investigationg. May think of this as meaning that(x,y,a) is a family of
distance like functions of andy, indexed bya € X. Since these kinds of contractivity conditions imply celmity of
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the sequence of iterates starting with any point, it is neyea find a wide range of applications. Nevetheless, thgse ty
of contracive conditions are backbones of the main fixedtpeisults in the literature. Hence, in this section, we study
several fixed point theorems based on the parameterizeidweis the above contractive conditions.

Theorem 1.Let (X,d) be a complete parametric 2-metric space andX — X be a continuous self-mapping satisfying
the following condition:

d(TxTy,zt) <amax{d(x,y,zt),d(x,Txzt),d(y, Ty.zt),d(x, Ty.zt),d(Txy,zt)}

forall x,y,ze X, x#y and for allt> 0, where0O < a < 1. Then T has a unique fixed point.

Proof. Let xg € X be arbitrary and in order to define iterative sequep&é as follows,T %, = xn1 for n € N. Let write
X = X andy = X, 1 in the above inequality, we get

d (TXn,TXn+]_,Lt) S amax{d (Xn,Xn+1727t) ad (XanXnvat) ad (Xn+l;T)(f1+1727t) ad (XanXnJrl; Zat) 7d (T)({17Xn+1727t)}
d (Xn+l 7Xn+27zvt) < C{maX{d (Xn,Xn+1,Z,t) ad (XnaXnJrla Zat) 7d (Xn+l » Xn+2, Zat) ) d (XnaXnJrZa Zat) 7d (Xn+l » Xn+1, Zat)}

d (Xn+l 7Xn+2727t) < amax{d (Xn7xn+l7z7t) ad (Xn;XnJrZa Zat)}

Case 1.1f d (Xn4+1 ,Xn+2,21) < ad (Xn, Xn+1,2t). By induction we have that
d (X1 ,Xns2,2t) < a™id(xo,x1,2t), forallze X, t >0and 0< a < 1.
From Lemma 4,xy) is a Cauchy sequence K. Since(X,d) is a complete parametric 2-metric spac®,) is
convergentto a point* € X,i.e., limy_» Xn = X*. SinceT is continuous, we obtain that

TX' =T ( lim xn) = lim Tx, = lim x,1 1 =X".
n—oo n—-o0 n—oo
Hence,Tx* = x*, thatisT has a fixed point iX.
Case 2.1f d(Xn+1 ,%+2,Z1) < ad(Xn,Xn12,z1). Then from Lemma 1 in [1], the sequenfe,) converges to a point
X" € X, thatis limh_,. X, = X*. Similar to the Case 1, the poirt is the fixed point ofT.
In order to prove the uniqueness let us assumenikat x* andTy* = y* wherez # x*, z#y*. Then we have

d(Tx', Ty’ zt) < amax{d (x",y",zt),d (X", Tx",zt),d(y", Ty",zt),d (X, Ty, zt) . d (TX",y",zt)}

This implies that
d (X*7W7Z7t) S ad (X*)ykazat)

This is true only whem (x*,y*,z,t) = 0. Hencex* = y*, that is the fixed point of is unique.

Example 5. Consider the complete parametric 2-metric sp@Xed) defined as in Example 4. Defirle: X — X, by
Tx=0, for allx € X. Then Theorem 1 is applicable Ta

Corollary 1. Let(X,d) be a complete parametric 2-metric space andX— X be a continuous self-mapping satisfying
the following condition:

d(TxTyzt) < amax{d(xy,zt),d(x, Txzt),d(y, Tyzt)}

forallx,y,ze X, x#y,t >0and0< a < 1. Then T has a unique fixed point in X.
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Lemma 5.Let (X,d) be a parametric 2-metric space and X — X be a self-mapping satisfying the following condition:
for each xy,z€ X and for all t> 0,

{d(x,y.zt),d(x, Txzt),d(y, Ty,zt),d (X, Ty,zt),d(y, Tx zt),

TXT <
d(TxTyzt) = amaxy (T2,x,z,t) ,d (T?x, Tx zt),d (T?x,y,zt) ,d(T?x, Ty, zt)}

where0 < a < 1. Then d(sz,Tx, x,t) =0, forallt > 0. Moreover, we have
d(xT%zt) <d(x Txzt)+d (Tx T2 zt)

forall x,y,ze X and for all t> 0.

Proof. By choosingz = x andy = T xin the above inequality, we obtain

{d (X’TX’X7t)’ (X’TX’X7t) ’d (TX7T2X’X7t) ’d (X’T2X7X’t) ’d (TX7TX7X’t)7

d (Tx T?x,xt) < amax d
= d (T2x,%,%,t),d (T2, Txxt),d (T2, Txx,t),d(T2, T2, x,t)}

Hence we have thal (T2, Tx, x,t) < ad (T2, Tx xt) for all x € X, t > 0. Sincea € [0,1), it is only true when
d (T2x,Tx, x,t) =0, forallt>0.

To prove the second claim let us apply the last inequality efifidtion 3,
d(x,T%,zt) <d (%, T2 Txt)+d(x,Txzt)+d(TxT3,zt).

Sinced (T?x, Tx, x,t) =0, we getd (X, T?x,zt) <d(x, Txzt)+d (Tx Tx,zt).

Theorem 2.Let (X, d) be a complete parametric 2-metric space andX— X be a continuous self-mapping satisfying
the following condition:

{d(x,y.zt),d(x, Txzt),d(y, Ty,zt),d (X, Ty,zt),d(y, Tx zt),

TxT <
d(TxTyzt) = amaxy (T2,x,2,t) ,d (T?x, Tx zt),d (T?x,y,zt) ,d(T?x, Ty, zt)}

forallx,y,ze X, x#y and for allt> 0, where0 < o < % Then T has a unique fixed point.
Proof. Setxg = x andx, = T x,_1 for all n € N. So we have

d (Txn—l,TXnvat) = d(Xn;XnJrla Zat)

{d (anlaxna Zat) 7d anl;Tanlvzvt) ad (XanXna Zat) 7d (Xn—l,TXnvat) ad (Xananl; Zat) )

(
< amaxd (T2Xn71,Xn71,Z,t) .d (TZanj_,Tanl,Z,t) .d (TZanl,xn,z,t) ,d(TZXn—lyTXn,Z,t)}
(

_ amaX{d (Xn—l,Xn, Z;t) 7d Xn—l,Xn, Z;t) 7d (Xn;XnJrlevt) 7d (anlvxnlevzvt) 5d (Xn*laXnJrla Zat) ’
d (XnaXnJrla Zat) ,d(Xn,XrH,]_,Z,t)}

From Lemma 3,
d (anl7xn+17z7t) = d (anl;TT)ﬁfl; Z;t) S d (anl;TanLZJ) + d (Txnfl7TT)§171) Zat)

d (anlaXnJrla Zat) S d (anl7xn7z7t) + d (Xn7xn+1727t)

Hence we have that
d (Xn;Xn+l7Z7t) S a (d (anlaxl’h Zat) + d (Xn;XnJrla Zat))
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a
d (Xn;XnJrla Z;t) S ﬁd (anlvxnvzvt)

Since 195 < 1, the sequencéx,) is Cauchy and by the completeness of the space, it convergesnte point, say
x* € X. By the continuity of the self-mapping, we conclude tkiats the fixed point ofT, that isT x* = x*.

Now let us prove the uniqueness of the fixed point. Assumeythlag another fixed point, that Bx* = x* andTy* = y*.
So we have

d(x",y",zt) =d(TX, Ty, zt)

{d (X*,y*,z,t)7d(X*7T)(k,z,t),d(y*,Tyk,Z,t)7d(X*,Tyk7Z7t) ,d(y*7T)(k,Z,t)7
d (T2x*,x",z,t),d (T2, Tx',z,t) ,d (T2, y*,zt) ,d (T2, Ty, z,t) }
= ad(x*,yk,z,t).

< amax

Therefore, we obtain that(x*,y*,zt) < ad (x*,y*,zt), for all ze X and for allt > 0. This implies that for eachc
X, d(x*,y*,zt) =0, that isx* = y*. Hence we have the uniqueness.

Additionally, limy_,. d (T, x*,Z,t) = limy_e d (X, X*,2t) =0.

This shows that lim_,e T = x*.

Definition 9. Let (X, d) be a parametric 2-metric space and: K — X be a self-mapping. If for all & X and allt> 0,
d(T"%,y,a,t) = 0 (n— o) implies dTT"x, Ty,a) - 0 (n— ). Then T is said to be an orbitally continuous self-
mapping.

Theorem 3. Let (X,d) be a complete bounded parametric 2-metric space andXT— X be an orbitally continuous
self-mapping which satisfies the following condition: Ehekist real numbergs, B, B3, a such thatB; + 3, + 33 >
a, a*BZZOa aiﬁ3zoand

Bid (TX Ty,zt) +Bod (X, TX Zt) + B3d (y, Ty, zt) —min{d (x, Ty, zt) ,d (y, Tx zt)} < ad (x,y,z1t)

forallx,y,ze X, x#y, t >0and0 < a < 1. Then for each x X, the sequencd "x),.; converges to a fixed pointof T.

Proof.Let xg € X be arbitrary and defin€x, = xp+1 forn=0,1,2,.... If xo = Xn11 for all n clearly implies thatx,) is a
Cauchy sequence and the limit(©f) is a fixed point ofT .

Suppose that, # x,,.1 foreachn =0,1,2,.... If we write X = x,_1 andy = X, in the above inequaility, we have
Bld (T)‘n—17TXn7Z7t) +B2d (anlvTxnflsz) + B3d (Xan)‘mZt) - mln{d (Xn—17TXn7Z7t) 7d (Xn7Tanle7t)} S Cfd (anl7xn7zvt)

Bld (Xnyer»l 7Z7t) +B2d (anlvxnvzyt) +B3d (Xnyfo»lyZ:t) - mln{d (anlyfo»l?Z?t) 7d (Xn7Xn7Z7t)} S ad (anlyxnyzvt)

So we have
a—[B
B1+Bs

d(Xn,XnJrl ,Z,t) S d(Xn—laxnaZat)

If we proceed in this manner we get

d (Xn, Xnt1 ,2t) < A" (Xo,X1,2,t)
whereA = gljr%"; < 1. As in the proof of Theorem 1, we conclude th{at) is a Cauchy sequence in the complete
parametric 2-metric spacé. So (xn) is convergent to some poirt € X. We observe that the limit point is the fixed
point of T. Indeed in this case for afic X and allt > 0, we haved (T"xg,x*,zt) — 0. SinceT is orbitally continuous
d(TT"%, TX",zt) — 0. This implies thafl x* = x*.
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If T is not orbitally continuous, then we proceed the proof aefe:
B1d (TX, Txn,zt) + Bod (X, TX, Z,t) 4+ B3d (Xn, T X,z t) — min{d (X", Txy,z,t) ,d (X0, TX",Z,t) } < ad (X", %n,Z,t)

Taken — o, we get
B1d (TX, X", 2t) 4+ Bod (X", TX,2t) <O

Sincef1+ > > 0asa — B3 > 0, sod (x*, Tx*,z,t) =0forallze X, t > 0. HenceT x* = x* is the claimed fixed point.

Theorem 4. Let (X,d) be a complete bounded parametric 2-metric space andld: X — X be two self-mappings
satisying the following condition:

Bld (T1X7 sza Z)t) + Bzd (X7 T1X7 Z7t) + B3d (ya T2y7 Z7t) - mln{d (X7 sza Z)t) 7d (ya TlX7 Z,t)} S ad (Xa y) Z)t)
for all x,y,ze X and for all t > 0, wheref31, 32, B3, a as in Theorem 3. Then &ind , have a common fixed point.

Proof. Let xg € X be arbitrary and define the sequence(as by xon 1 = Ti (Xon), Xoni2 = T2 (Xon+1). Then by the
calculations using the inequality given in the hypothesis get

d (Xn, Xn11,2t) < ANd(Xg,X1,2,t) With A = "3’11%23 <1

Similar to the proof of the above theorems, we conclude(tkgtis a Cauchy sequence which has some limitsay X.
Then from the triangle inequality of Definition 2, we get

d(Toix",x*,zt) < d(ToiX", X", Xont2 ,t) +d (TaX", Xont2, 2 t) + d (Xons2, X", 2, 1)
Hence by the assumption, we have
Brd (T1X", Xont2 , Z,t) + Bod (X, T, Z 1) + B3d (Xony1 , Xong2 , Zt) —min{d (X", Xon42 , Z,t) ,d (Xons1, TiX", 1)} < ad (X", Xony1,2t)

which yields by gettingy — o,
(Bl + [32) d (Tj_X*,X*,Z,t) <0.

This implies thad (T;x*,x*,z,t) = 0, for all ze X and for allt > 0. ThereforeT;x* = x*.

Similarly, it is seen thalox* = x*. Thereforex* is the common fixed point of; andT,.

4 Conclusion

The notion of metric spaces and its generaliztions with fjxeitht theory have extensive applications in several brasch
of mathematics and other disciplines, with various proldémthe control theory, convex optimization, decision sapp
systems and so on. Gahler introduced in the 1960'’s the nofi@metric space, and several authors have studied the
guestion of fixed point theorems for mappings on such spéfcee. return to the notion of a parametric 2-metric space,
the basic philosophy is that since a parametric 2-metricsomes the area according to a parameter, a contractiondshoul
send the space towards a configuration of zero area, whiotseta line with respect to a parameter. This result makes
hard to find wide real world applications. On the other hahd application oby-metric spaces to integral equations [15],
encouraged us about that our observations may find the nigiication area. That's why, we intend to study the notion
of parametric 2-metric spaces and some fixed points of seffpimgs in such spaces.
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