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1. Introduction

Azam et al. [1] introduced the concept of complex valued metric space and
proved some fixed point results for a pair of mappings for a contraction condition
satisfying a rational expression. Moreover, Shin Min Kang et al.[11] introduced
the notion of complex valued G-metric space and proved contraction principle in
this space. Rao et al. [2] introduced the concept of complex valued b-metric space
in 2013. In 2014, Nabil M. Mlaiki [8] introduced complex valued S-metric space
and proved the existence and the uniqueness of a common fixed point of two self
mappings in this space. Recently, Ozgur [10] introduced the concept of complex
valued Gp-metric space and proved Banach contraction principle and Kannan’s
fixed point theorem in this new space. Priyobarta et al. [9] also extended the
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concept of complex valued metric space to complex valued Sp-metric space and
proved some fixed point theorems. In this paper, we extend the concept of complex
valued metric space to complex valued Ap-metric space and prove some fixed point
theorems.

2. Preliminaries

In this section, we recall A,-metric space.

Definition 2.1. [5/ Let X be a nonempty set and b > 1 be a given real number.
A function A : X™ — [0,00) is called an Ay-metric on X if for any z;,a € X, i =
1,2,3,...,n, the following conditions hold:

(Apl) A(z1, 9, ..., Tp_1,2y) >0,
(Ap2) A(z1,9, ... Tpn_1,2,) =0if and only if x1 =29 = ... = 2,1 = 7y,
(Ap3) A(x1, 29, .y tp1,xn) < b[A(x1, 21, ..y (1)1, @)+ A(Ta, o,y ooy (T2) 01, Q).
+A(Tp—1, Tp-1, ooy (Tn—1)n-1,a) + A(Tpn, Tny oy (Tp) 1, @)].
The pair (X, A) is called an Ap-metric space.
Example 2.2. [5] Let X = [1,00). Define A4, : X" — [0, 00) by

A1, T2y ooy Tp1, Ty) = ZZ |z; — :vj|2 forallz; € X, i=1,2,3,...,n
i=1 i<j
Then (X, Ap) is an Ap-metric space with b =2 > 1.

3. Complex valued A,-metric space

The concept of complex valued metric space was initiated by Azam et al. [1].
Let C be the set of complex numbers and z1, z5 € C. Define a partial order = on
C as follows:
21 3 2o if and only if Re(z1) < Re(zg) and Im(z1) < Im(zg).
It follows that z; = 25 if one of the following conditions is satisfied :

(C1) Re(z1) = Re(zs) and Im(z) = Im(z»),
(Cy) Re(z1) < Re(zs) and Im(z) = Im(zy),
(C3) Re(z1) = Re(zs) and Im(z) < Im(zy),
(C4) Re(z1) < Re(zs) and Im(z) < Im(z»).

Particularly, we write 21 3 25 if 21 # 22 and one of (C), (C3) and (Cy) is satisfied
and we write z; < 2z if only (Cy) is satisfied. The following statements hold:
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1. If a,b € R with a < b, then az = bz for all 0 X z € C.

[\]

. If 21 = 29, then az; S azs for all 0 < a € R.
3. If 0 = 21 = 29, then |z1] < 2.

4. If 0 2 21 3 29, then |z1] < |2

5. If 21 = 29 and 29 < 23, then 2z < z3.

Now, we give the definition of the complex valued A,-metric space.

Definition 3.1. Let X be a nonempty set and b > 1 be a given real number.

Suppose that a mapping A : X™ — C satisfies for all x;,a € X, 1=1,2,3,...,n:
(CA[,l) 0 j A(.Tl, T2y ey n_1, iL‘n),

(CA2) A(x1, 22, Tpn1,%,) =0 & 1 =29 = ... = Tp_1 = Tp,

(CAp3) A(xy, 22y ey Tp_1,2y) D U[A(x1, 21, ooy (1) o1, @)+ A(22, o, ..., (T2)n—1, Q)
ot A(-rnfla Tp—1; - (‘/Enfl)nfla &) + A(:En? Ty eeey (:Un)nfb CL)]

Then A is called a complex valued Ay-metric on X and the pair (X, A) is called a
complex valued Ap-metric space.

Example 3.2. Let X =R and A : X — C be such that
A1, 29, ooy Ty1, ) = (0 +i0) As(x1, T, ooy Tp1, T

where o, 8 > 0 are constants and A, is an Ap-metric on X. Then we show that A
is a complex valued A,-metric on X.

1. Since A, (z1, 29, ..., Tp_1,2,) > 0, Va; € X, 1 =1,2,3,...,n and «, 5 > 0, we
have A(z1, 29, ..., Tp_1,2,) = (@ +i0)Ac(x1, T2y ooy Tp_1,2,) 72 0+i0 = 0 i.e.
A(xy, Ty ooy Ty, 2,) 2 0,V € X0 =1,2,3,...,n.

2. Alxy, 29, .oy Tp_1,x,) = 0 & (a+if)Au(z1, 22, ooy Tp1, ) = 0 & Au(21, 29, .
-->$n—1,$n) =00 =22= ... =Tp_1 = Tp.

3. aA.(z1, %9, .., Ty1,Tpn) < blaA (21,21, oy (T1) o1, @) F @A (T2, o, ...y (T2) 1
L)+ FOA( Ty, Ty oy (X)) ne1, @) and BAL (21, Toy .oy Ty 1, Ty) < W[BAL(21, 11
PRERE) (xl)n—ly a) + /BA*(mQa Ty .ny (mQ)n—l ,CL) + ...+ BA*(I',—L, Tnyeeny (xn)n—la CL)]
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Thus, we have

A(xy, T2y ooy 1, Ty) = (0 + 10) Au(T1, oy ooy Tt Tyy)
= A (21, T, o, Tpo1, Tp) + 1A, T, oy T, Tp)
S 0[A(x1, @1, ooy (1)1, @) + A(z2, T2, ..oy (T2)n—1, @)]
+ oo+ AT, Ty ooy (X)) 1, @)

Therefore A is a complex valued Ap,-metric on X.
As a particular case, we have the following example of complex valued A,-metric
on X.

The mapping A : X™ — C defined by A(xy, s, ..., 2n_1,2T,) = (1 + 1) ZZ |z; —
i=1 i<j

z;|? is a complex valued Ay-metric on X = R with b = 2.

Definition 3.3. A complex valued Ay-metric space (X, A) is said to be symmetric

Zf A(.Tl, L1y eeny (.Z'l)nfl, .’132) = A(l’z, T2, ..y (ilfg)n,l, 1’1), Vxl, ) € X

Definition 3.4. Let (X, A) be a complex valued A,-metric space.

(i) A sequence {x,} in X is said to be complex valued Ay-convergent to x if for

every a € C with 0 < a, there exists k € N such that A(xp, xp, ..., Tp, T) < a

or A(z,z,...,x,x,) < a for allp > k and is denoted by lim z, = x orz, — x
p—o0

as p — 00.

(11) A sequence {x,} in X is called complex valued A,-Cauchy if for every a € C
with 0 < a, there exists k € N such that A(z,, Tp, ..., Tp, T4) < a for each
p,q = k.

(i11) If every complex valued A,-Cauchy sequence in X is complex valued Ay-
convergent in X, then (X, A) is said to be complex valued A,-complete.

Lemma 3.5. Let (X, A) be a complex valued A,-metric space and let {z,} be a
sequence in X. Then {x,} is complex valued Ay-convergent to = if and only if
|A(xp, ..., xp, )| = 0 as p — oo or |A(z,...,x,2,)| = 0 as p — 0.

Proof. (=) Let us assume that {z,} is complex valued Aj-convergent to = and let

€ €
a=—=+1—=
V2 V2
where € > 0 is a real number. Then 0 < a € C and there is a natural number k
such that A(x,,xp, ..., 2y, ) < a for all p > k. Thus, |A(z,, zp, ..., 2, T)| < |a| =€
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for all p > k and so |A(zp, 2y, ..., xp, x)| = 0 as p — oo.

(<) Let us suppose that |A(z,, zp, ..., 2p, )| = 0 as p — oco. For a given a € C
with 0 < a, there exists a real number § > 0 such that for z € C, |z| < ¢ implies
z < a.

Considering d, we have a natural number k such that |A(z,, zp, ..., zp, )| < ¢ for
all p > k. This means that A(z,,z,,...,x,,x) < afor all p > kie. {z,} is complex
valued Ap-convergent to x.

Similarly, we can prove for the other condition as

Alx,x,...,x,x,) 3 DA(z), 2p, ..., Tp, T).

Lemma 3.6. Let (X, A) be a complex valued A,-metric space and {x,} be a
sequence in X. Then {x,} is complexr valued A,-Cauchy sequence if and only if
|A(xp, ..., xp, xg)| = 0 as p,q — 0.

Proof. (=) Let {x,} be complex valued A,-Cauchy sequence and

ho i€
VR

where € > 0 is a real number. Then 0 < b € C and there is a natural number %

such that A(z,, z, ..., xp, ;) < bfor all p,q > k. Therefore, |A(z,, zp, ..., Tp, 4)| <

|b| = € for all p,q > k and so |A(zy, Tp, ..., Tp, 4)| — 0 as p,q¢ — oo.

(<) Let us assume that |A(z,, Tp, ..., Tp, 4)| — 0 as p, ¢ — oo. Then there exists

a real number r > 0 such that for z € C, |z| < r implies z < b, where b € C with

0<b.

For this r there is a natural number k such that |A(z,, z,, ..., zp, 2,)| < r for all

p,q > k. This means that A(x,,x,,...,xp,x,) < b for all p,q > k. Hence {z,} is

complex valued A,-Cauchy sequence.

Lemma 3.7. Let (X, A) be a complex valued Ay-metric space.
Then A(x,z,...,z,y) 2 bAY, Yy, ....,y,x), for all z,y € X.

4. Main Results

We now state and prove our main results.
Theorem 4.1. Let (X, A) be a complete complexr valued Ay-metric space and
f: X — X be a mapping satisfying

A(fx, fa, ..., frn) T kA(@1, 32, .., ) (1)

for all xy,xq,...,x, € X, where k € [0, big) Then f has a unique fixed point in X.

Proof. Let zy € X be an arbitrary point. And let a sequence {x,} be defined by
xp = fPxy. From (1) we obtain

A(xp, Ty ooy Ty Tpi1) D KA(Xp_1, Tpo1,y ey Tpo1, Tp) (2)
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By repeatedly applying (2), we find
A(xp, Tpy ooy T, Tpi1) 3 kP A0, 0, ..., To, T1) (3)

Using (C'A,3) and (3), for all p,q € N with p < ¢, we have
ATy, Ty Ty Tg) 3 (0 — D)DA(Tp, Ty oy Tpy Tpi1) + VP A(Tps 1y Tpits ooy Tpi1s Tg)

2 (n = 1)bA(Tp, Tp, oy Ty, Tpr1) + (0 — DO A(Tpi1, Tpits ooy Tpi1, Tpia)

+ 0 A(Tpr2, Tpya, ooy Tpra, Ty)

2 (n = DDAy, Tpy ooy Tpy Tpr1) + (0 — D2 A(Tp 11, Tty ooy Tpit, Tpio)

+ ...+ b2(q_p_1)A(xq_1, Tgo1, ey Tge1, Tq)

< (n— D)b{A(zp, Tp, ooy Tpy Tpi1) + VP A(Tpi1, Tty oo Tpi1, Tpra)

+ b A(Tpra, Tpray ooy Tpray Tprs) + oo + b2(q_p_1)A(xq_1, Tgo1, ey Tg1,Tq) }

< (n— D)b(EP 4+ D2 kPH 4+ 04 PH2 4 PP IR A, o, ., w0, 1)
< (n— 1)ORP(1 4+ 0%k + bR + oo 4+ PO DR Ao, 2o, s 0, 1)
< (n — 1)bk?P
~ o 1-0b%k

Thus, we obtain

A(Io, Ly -eey L, 131).

(n — 1)bkP
1— 0%k
Since, k € [0, b%) where b > 1, taking limit as p, ¢ — 0o, we have

(n — 1)bkP
1— 0%k
This means that |A(x,, z,, ..., T,, x,)| = 0 as p,q — oo.
So, by Lemma 3.6., {z,} is a complex valued A,-Cauchy sequence. Completeness
of (X, A) implies that there is an element u € X such that {x,} is complex valued

Ap-convergent to u. We show that u is a fixed point of f.
Using (C'A4,3) and (1), we have

A(fu, fu, ..., fu,u) 2 (n—1)bA(fu, fu, ..., fu, fx,) + bA(u,u, ..., u, fr,)
2 (n—1)bkA(u, u, ...,u,x,) + bA(u, u, ..., u, Tpy1)
= |A(fu, fu, ..., fu,u)| < (n—1)bk|A(u,u, ..., u, x,)|

|A(2p, Tpy ooy Ty )| < |A(zo, zo, ..., To, T1)].

|A(o, Zo, ..., To, 1) — 0.

+ b|A(u, u, .oy u, xpi1)| = 0 as p — 00
VA, fu, o fu )] = 0
= fu=u.
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Finally, we prove the uniqueness of the fixed point of f. Let w be another fixed
point of f. Using (1), we have

A(u, uy ..., u,w) = A(fu, fu, ..., fu, fw) 2 kA(u,u, ..., u, w)
= |A(u, u, ..., u,w)| < klA(u,u, ..., u, w)|

Since, k € [0,75) and b > 1, we must have |A(u, u, ..., u,w)| = 0. Thus u = w and
so u is the unique fixed point of f.

Corollary 4.2. Let (X,A) be a complete complex valued Ap-metric space and
f: X — X be a mapping satisfying

A(fz, fx, ..., fx, fy) S kA(z,z, ..., z,y)

for all z,y € X, where k € [0, b%) Then f has a unique fixed point in X.
Proof. One can prove it exactly in the same way as in the proof of Theorem 4.1.

Corollary 4.3. Let (X,A) be a complete complex valued Ay-metric space and
f: X — X be a mapping satisfying for some positive integer m,

A(fMxy, fMagy oy fMen) S kA(2y, 29, .0y )

for all x1,x9,...,x, € X, where k € [0, biz) Then f has a unique fixed point in X.

Proof. It follows from Theorem 4.1. that f™ has a unique fixed point v in X.
And f™(fu) = f(f™u) = fu. Therefore, fu is a fixed point of f™. Since w is the
unique fixed point of f™, we have fu = u i.e. u is a fixed point of f. Also we see
that a fixed point of f is also a fixed point of f™ since fv = v implies f?v = fv =v
and so on giving f™v = v. Hence the fixed point of f is unique.

Corollary 4.4. Let (X,A) be a complete complex valued Ay-metric space and
f: X — X be a mapping satisfying for some positive integer m,

A(fmx, fa, . [, fMy) S EA(x, 2, . 2, y)

for all z,y € X, where k € [O, big) Then f has a unique fixed point in X.

We next prove Kannan’s fixed point theorem for complex valued A,-metric spaces.

Theorem 4.5. Let (X, A) be a complete complex valued Ay-metric space and let
f: X — X be a mapping satisfying the following condition for every x,y € X :

A(fx, fx, ..., fx, fy) D a(A(x,x, ...z, fx)+ Ay, y, ...y, [y)) (4)

where 0 < o < min {%, m} Then f has a unique fixed point in X .

Proof. Let zy € X be an arbitrary point. We define a sequence {z,} by z,11 =
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fx, = fPHxy for all p > 0. We shall show that {z,} is a complex valued Aj-
Cauchy sequence. If z, = x,41, then z, is a fixed point of f. Thus, we suppose
that x, # x,41 for all p > 0. Setting A(z,, zp, ..., Tp, Tpr1) = A,, it follows from (4)
that

A(xp? mpa ceey zpa prrl) = A(fxpfh fl.pfla (XS] fxpfb fxp)

D o(A(zp1, Tp1, .oy Tp_1, frp_1) + A(Tp, Tp, .o, Ty, fT,))
= a(A(Tp_1,Tp_1, ., Tp_1, Tp) + A(Tp, Tp, ..., Tp, Tpi1))
S oA+ 4)
«
= Ap N 1 aAp—l = BAp—l
where 8 = %=~ < lasa< % If we repeat this process, we get
Ap T B Ay.

Using (4), we obtain

A(fP o, ---,fpxo,fp+q$0)
3 alA(fP o, e, [P 0, fP0) + A(FPTT g, o, P g, [P
2 alpP A(wo, ..., mo, fro) + BPTT A, ..., 20, f0)].
So, |A(fPxo, ..., fPxo, fPT920)| = |A(Tp, ooy Tp, Tpig)| — 0 as p — 0.
It implies that {z,} is a complex valued A,-Cauchy sequence in X. By the com-
pleteness of X, there exists v € X such that z, = u as p — oo. We show that u
is a fixed point of f.
From (C'A4,3), we get
A(fu, ... fu,u) 3 (n— DDA(fu, ..., fu, fP o) + B A(fP g, ..., P20, u)
< (0= Db(a(A(t, ooy, fu) + A0, - 20, 7 20)))
+ bPA(fP g, ., P g, w)
= (n — DbaA(u, ...,u, fu) + (n — DbaA(fPxq, ..., fPrg, fP20)
+ VPA(fP g, ..., P g, u)
2 (n— D)VaA(fu, ..., fu,u) + (n — 1)baA(fPxq, ..., fPao, P a0)
+ P A(fP g, ., fP g, w)
= (nl_ 1)b2oz[(n — 1)baA(fPxo, ..., fPao, fPH )
+ VPA(fP g, ..., P g, u)]

= A(fu,...,fu,u) 3
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n - T (1~ DbalA( 0, . 20, 7 20)

+ V| A(fP g, ..., P 20, u)|] — 0 as p — oo
= |A(fu, ..., fu,u)] =0 = fu=u.

= |A(fu, ..., fu,u)| < -

Therefore, u is a fixed point of f. Now, we show that the fixed point of f is unique.
For this, we assume that there exists another point v in X such that fv = v. Then,
we have

Av,...,v,u) = A(fu, ..., fu, fu)
S alA(v, ... v, fo) + Au, ..., u, fu)]
2 afA(v, ... v,0) + Ay, u,u)] =0

= A(v,...,v,u) =0=u=w.

Hence the fixed point of f is unique.

Corollary 4.6. Let (X, A) be a complete complex valued Ay-metric space and let
f X — X be a mapping satisfying for some positive integer m, the following
condition for every x,y € X :

A(fmx, [T, [T, fMy) D a(Alz, x, .z, fM2) + Ay, y, -y, [MY))

1 1
where 0 < a <mins =, ——— ». Then f has a unique fized point in X.

2" (n—1)b?
Theorem 4.7. Let (X, A) be a complete complex valued Ay-metric space and let
the mapping f : X — X satisfy the following condition for every x,y € X :

A(f'r? f‘r’ e f:l:7 fy) /'\_<./ a(A('I” x? ct x? fy) + A(y7y’ "'7y? f'r)) (5)

1
O =+ 1
Proof. Let zp € X be an arbitrary point. And let a sequence {x,} be defined
by zp11 = fx, = fPHag for all p > 0. We show that {z,} is complex valued A,
Cauchy sequence. If x, = x,41, then z, is a fixed point of f. Thus, we suppose
that x, # x,4; for any p > 0.
Setting A(xp, p, ..., Tp, Tpr1) = Ap, we have, from (5),

where a € [ ) Then f has a unique fized point in X.

A('rpa Tpyoeny Tp, a:erl) = A(prfla fmpfla ) fxpflv fxp)

S o(A(zpr, Tp_1, ..y Tp_1, f2,) + A2y, Tp, ooy Tp, f2p1))
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= Oé(A(Ip—h Lp—15 -+ Tp—1, l‘p+1)
+ A(zp, p, .y Tp, Tp))

aA(xp—la Tp—1y.ey Tp-1, xp-l—l)

S (n—1abA(xp_1, Tp1, ..., Tp_1,Zp) + AbA(Tpi1, Tpi1, .o, Tpi1, Tp))
2 (n—=1)abA(xp 1, Tp 1,0y Tp1, Tp) + b A(T, Ty ooy Ty Tpi1))
= A, 2 (n—1)abA, | +ab’4A,
= (1—ab®)A, 2 (n—1)abA,
(n—1)ab
= AP /—5 1 o O{b2 p—1
(n—1)ab
= Ap :5 kAp,1 where k = 1——amb2 < 1.

Repeating this process, we get,
A, S EkPAy ie. Axp,...,xp,xpi1) S KPA(xg, ..., o, x1).

Note
1 1
Po —
-+ Y “m-pr1

04<b2

1 (n—1)b

1—ab®>1-— —
I (I | I Rl PO § TV B

0

=1—ab®>0

Also, we have

1 3 2
_— —1 1
a<b3(n—1)+b2:>ab<n )+ ab® <
=ab’(n—-1)<1—ab’
ab3(n —1)
— <1
1 — ab? <
(n—1ab 1
— < =<1 1.
oz ;< =k <

Now, for ¢ > p, we have

A(fpxo,..., fp$0, fql’o)
2 0[(n — DA(fPwo, ..., P20, f700) + A(f90, .., fla, F7 1 0)]
= (n— DbA(fPxq, ..., fPxo, [P ag) + BPA(fP 2, ..., [P 20, fla0)
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= (n — DA(fPxq, ..., fPxg, P 20) + (n — DO A(fP  ag, ..., [P g, fP200)

+ VEA(fP 2, ..., P g, fla)

= (n— DVA(fPx, ..., fPxg, P 20) + (n — DO A(fP g, ..., [P g, P 200)

+ (n = DOPPA(fP g, .., [P 200, fPP320) 4 . + PP DA(f g, o, f9 g, f0)
< (n—1)b[A(fPxo, ..., fPxq, fp+1x0) + b2A(fp+1x0, oy [P g, fp+2x0)

o+ PP A g T F)]

=< (n— 1)b[EP + D*RPTY £ B RPT2 4 PP DR A, L 2, 1)

~

= (n — D)EP[L + b2k + (0*k)* + ... + (0*k) P D] A(x, ..., 20, 71)

(n — 1)bkP
;j WA(ZE(),...,ZL‘O,IQ
n — 1)bkP
= |A(fpx07 "'7fp'r07 qu0)| < %LA(ZECH ...,1'0,1'1)|

Taking limit as p — oo (and consequently p, ¢ — o0), we have

|A(fpx07 ce0y fpx07 qu(J)’ — 0.

This implies that the sequence {z,} is complex valued A,-Cauchy in X. By the
completeness of X, there exists u € X such that lim z, = u. We show that u is a

fixed point of f. e
We have
A(fu, ..., fu,u) 3 (n— D)bA(fu, ..., fu, fFay) +bA(u, ..., u, fP )
< (0 — Db[a(A(u, oy u, f700) + A(fP0, ..oy [P0, f11))]
+ bA(u, ..., u, fPx)
= ((n — )ba + b)A(u, ..., u, fPag) + (n — 1)baA(fPxy, ..., fPx0o, fu)
2 ((n—Dba +b)A(u, ..., u, fFay) + (n — 1)bal(n — 1)
bA(fPxo, ..., fPao,u) + bA(fu, ..., fu,u)]
= ((n — D)ba + b)A(u, ..., u, fFag) + (n — 1)°0*A(fPxo, ..., fP20, u)
+ (n — Db*aA(fu, ..., fu,u)
1
1—(n—-1)a
+ (n — 1)2b*aA(fPxo, ..., fPro, u)]

= [A(fu, ..., fu,u)| < 1— (nl— 1)«

= A(fu, ..., fu,u) 3 [((n — 1)ba + b)A(u, ..., u, f )

[((n — 1)ba + b)|A(u, ..., u, fPa)|
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+ (n — 1)*b*al A(fPxo, ..., fPxo,u)|]] = 0 as p — oo
= A(fu, ..., fu,u) =0= fu=u.

Therefore u is a fixed point of f. Now, we show that the fixed point of f is unique.
Let there be another point v in X such that fv = v. Then, we have

A(fu,..., fu, fv)
alA(u, ..., u, fv) + A(v, ..., v, fu)]

A

= a[A(u, ...,u,v) + A(v, ..., v, u)]
3 alA(u, ..., u,v) + bA(u, ..., u, v)]
=a(l+b)A(u,...,u,v)

= A(u, ..., u,v) S a(l+b)A(u, ..., u,v).

1 1
b+1 — < 1. Theref t
v {(n—1)b+1} < 2(b+ 1) = ab+1) < ® < erefore, we mus

have A(u, ...,u,v) = 0 = u = v. Hence the fixed point of f is unique.

But, a <

Corollary 4.8. Let (X, A) be a complete complex valued Ay-metric space and let
f X — X be a mapping satisfying for some positive integer m, the following
condition for every x,y € X:

A(f"x, .. [, fMy) 2 a(A(z, ..z, fMy) + Ay, ..y y, f7X))

1
where a € |0, Pl =1+ 1}) Then f has a unique fixed point in X.

We give an example illustrating the validity of our Theorem 4.1.

Example 4.9. Let X =[—1,1] and A : X" — C be defined as follows

n

A(.Tl,i[fg, "'wz'nflaxn) = (1 + Z) ZZ ’l’l — l’j‘z, Va:z € X, 1= 1,2, ., n.

i=1 i<j

Then, (X, A) is a complete complex valued Ay-metric space with b = 2.
If we define f: X — X by fx = £, then [ satisfies the following condition for all
e X, i=1,23,...,n.

1

A(fl'l,fxg, ,f.]}n) =A <€, g, —> = %A(xl,ﬂf% 7In)
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1 1 1
where k € {%, b_2) - [0, b_Q) ,b=2. And x = 0 is the unique fixed point of f

in X as asserted by Theorem 4.1. On the other hand, if X = (0, 1], then (X, A) is
not complete and f has no fixed point in X.

5. Conclusion

The complex valued A,-metric space introduced in this paper further general-
izes complex valued metric space and its other generalizations discussed by some
authors. Indeed, complex valued metric space, complex valued b-metric space ,
complex valued S-metric space and complex valued S, metric space etc. are special
cases and the fixed point results proved in this paper generalize the corresponding
fixed point results in these spaces.
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