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Abstract

The concept of tricomplex valued S-metric space is introduced in this article, and some properties are derived. Also,
some fixed point results of contraction maps satisfying various types of rational inequalities are proved for tricomplex
valued S-metric spaces. Moreover, an example is given to illustrate our main result. Furthermore, an existence theorem
for the unique solution to the linear system of equations is obtained by using our main result.
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1 Introduction

Let Cy and C; be the set of all real and complex numbers respectively. Bicomplex numbers are defined by C.
Segre [10] as: z = U1 + Ugiy + Uzig + U4iyia, where Uy, Ug, Uz, Uy € Cp, and the independent units i1, i3 are such that

;2 =iy = —1, and #1952 = i971. We denote the set of bicomplex numbers C, is defined as:
Cy = {2z : 2 = Uy + Uiy + Ugiz + Uyairia, U1,02,03,04 € Co},
= {Z Dz =1+ iglo, s € (Cl}, where [y = Uy + Uqi; € C; and Iy = U3 + U4i; € Cq. Tricomplex
numbers are defined by G. B. Price [6] as: ¢ = U1 4 Ugiy + Usia + Ugj1 + Usiz + Ugja + U7j3 + Ugiy, where
U1,0,,03,04,05,0¢,07,05 € Cy, and the 1ndependent units iy, 42,13, 44, j1, j2,j3 are such that i1? = ix? = 3% =
i? = —1, iy = 11j3 = 111913, Jo = t1i3 = 1311,]2 = 1,71 = i1t = 1941 and 312 = 33 = 1. We denote the set of

trlcomplex numbers Cg is defined as:

Cs = {s : ¢ = U1 + Uaiy + Usig + Uyj1 + Usiz + Ugja + U7z + Ugia, U1, U2, U3, Uy, Us, Ug, U7, Ug € Co},

ie, Cs = {§ 16 =21+ 1322,21, 29 € (CQ}, where z; = U1 + Ugis € Cy and zo = U3z + Uyig € Co. If ¢ = 21 +i320,v =
w1 + iz3wy € Cs, then the sum is ¢ v = (21 + i322) £ (wy + i3ws) = (21 & w1) + i3(22 = we) and the product is

C.V = (21 + igZQ).(wl + ig’lﬂg) = (lel — ZQU)Q) + ’ig(zlwz + zgwl).

Let 0,1,e; = 14 j3/2,e5 = 1 — j3/2 be four idempotent elements in C3 such that e; + ez = 1 and ejes = 0.
Any ¢ = z; + i329 € C3 can be uniquely be expressed as the combination of e; and es, ie., ¢ = 21 + i329 =
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(21 — i929)e1 + (21 + i222)es. This representation of ¢ is called the idempotent representation with respect to the
idempotent components ¢; = (21 — inzs)e; and ¢ = (21 + i222)es.

An element ¢ = z; +i329 € C3 is called invertible if there exists an element v in C3 such that ¢v = 1 where v is
called inverse of ¢. An element in Cj is called nonsingular element if it has an inverse in C3 and an element in Cg is
called singular element if it does not have an inverse in Cg.

An element v = w;+isws € Cs is nonsingular if and only if |w;2+ws?| # 0 and singular if and only if |wi2+w9?| = 0.

The inverse of v is defined as v~ = % The norm ||.|| of Cj is a positive real valued function and ||.|| : C3 — Co™
by

sl = llz1 +i322]|
= {lz]’ + |2}
- [|(21—i222)\2+|(21 +ia2)|?)2
2
= (012402 + 032+ 0,2 4+ U5% + 062 + 072 + 07)3,

where ¢ = U1 + Ugiq + Osio + U4j1 + Osiz + Ugja + Orjs + Ogiy = 21 + i320 € Cs.

Define a partial order =;, on Cs as follows. For ¢ = 21 + 322,V = w1 + i3w2Cs. ¢ Z;, v if and only if 21 3, wy,

and zo 3, wa. It follows that ¢ Zis v if one of the following conditions is fulfilled:

(i) z1 = w1, 20 = wo,

)

(i) 21 =iy w1, 22 = wo,

(ili) 21 = w1, 22 <4, wo,
)

(iV 21 iy W1, 22 <43 Wa.

In particular we will write ¢ 34, v if ¢ 3, v and ¢ # v and one of (ii),(iii), and (iv) is fulfilled, and we will write
¢ =4, v if only (iv) is fulfilled. Note that

(D < Zi v = [l < vll;
(D) lls +vIF < <[l +[Iv[],
(I1I) ||as|| = |al|ls]|, where a is a non negative real number,
(IV) llsv|l < 2|[s]lll¥|], and the equality holds only when atleast one of ¢ and v is nonsingular,
(V) |ls7t|| = ||s|| 7! if < is a nonsingular,
vI) || u if v is a nonsingular.
vl

Complex valued metric spaces were first discussed by A. Azam et al. in [I]. The notion of bicomplex valued metric
spaces was introduced by J. Choi et al in [2]. G. Mani et al. proposed the idea of tricomplex valued metric spaces
in their paper [3]; various properties were derived, and common fixed point results for mappings meeting a rational
inequality were demonstrated. See [I1l [I5] [I6] for a recent publication on fixed point theory in complex, bicomplex,
and tricomplex valued metric spaces, respectively.

Definition 1.1. [I] Assuming that G # ) is a set. The mapping d : G X G — Cj is said to be a tricomplex valued
metric if

0=, d(3,N), VIR € G,

) ~t3

(ii) d(3,X) =0if and only if 3=Nin G,
)
)

d(3,R) = d(R,J),V I, N € G,

d(3,N) Zi; d(3,0) +d(p,N), VI, 0,N€G.

~13
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The pair (G,d) is called a tricomplex valued metric space.

The concept of S-metric space was introduced by S. Sedghi et al in [9]. A S-metric is a real valued mapping on G?,
for some set G' # (), where the map represents the perimeter of the triangle. There are many articles on fixed point
theory in S-metric spaces; see [Bl [7, [8 12} T3] [T4].

Definition 1.2. [9] Assuming that G # () is a set. The mapping S : G3 — [0, 00) is said to be a S-metric if

(1) S(3,R,p) >0, for all )N, p € G and
(2) S(3,R,p) =0if and only if 3 =N = p, for all I, X, p € G; and
(3) S(3,N,p) <S3,3,0)+ SN, R,0)+ S(p,p,0), for all /N, p,0 € G.

The pair (G, S) is called a S-metric space.

Recently, N. M. Mlaika [4] introduced the notion of complex valued S-metric space to derive common fixed point
results. In this paper, we extend the codomain of complex valued S-metric to tricomplex numbers, and we present a
new definition of tricomplex valued S-metric space that generalizes the notion of complex valued metric space, and
S-metric space. Also, we derive some properties of tricomplex valued S-metric spaces. Moreover, we prove some fixed
point results for contraction maps satisfying various types of rational inequalities in tricomplex valued S-metric space.
Moreover, we provide an example to illustrate our main result. Furthermore, we prove an existence theorem for the
unique solution to the linear system of equations by using our main result.

2 Tricomplex Valued S-Metric Spaces

In this section, we introduce tricomplex valued S-metric space and some of its properties to derive results on fixed
point theory.

Definition 2.1. Assuming that G # () is a set. The mapping S : G® — Cj is said to be a tricomplex valued S-metric
if

(1) 0=, S(3,N,p), for all AN, p € G and

(2) S(3,R,p) =0if and only if 3 =N = p, for all I, X, p € G; and

(3) SN, p) Ziy S(3,3,0) + SRR, 0) + S(p,p,0), for all LN, p,0 € G.

~l3

The pair (G, S) is called a tricomplex valued S-metric space(or, TVSMS).
Example 2.2. Let G = (0,00) and S(3, R, p) = (i2i3)(|3 — p| + R — p|). Then (G, S) is a TVSMS.

Definition 2.3. Assuming that (G, S) is a TVSMS and {3, } is a sequence in G.

(i) (3,)52, converges to a point J(or (3,)22; — ) if and only if for every ¢ € Cs with 0 <;, ¢, there exists
ng € N(Natural numbers) such that S(3,,,3,,3) <i, ¢, V n > ng.

(ii) {3,,} is called a Cauchy sequence, if for each ¢ € C3 with 0 <, ¢, there is an ng € N such that S(3,,,3,,,3) <,
¢, for all n,m > ng.

Definition 2.4. Assuming that (G,S) is a TVSMS. Then G is said to be complete if every Cauchy sequence is
convergent in G.

Lemma 2.5. Assuming that (G,S) is a TVSMS. Then a sequence (3,,)2°, converges to a point 3 if and only if
HS(:nv:n,:)H — 0 as n — oo.
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Proof . Let (3,)5%; be a sequence, and (3,)52; — 3 € G. For ¢ € Cy with € > 0, let ¢ = 75 tiigg tiagg +
jlﬁ + igﬁ + jgﬁ + jg% + i4ﬁ. For every ¢ € Cs with 0 <;, ¢, there exists ng € N such that, for all n > ny,
S(3n,3n,3) <4,

[15(3n, 3, )| < |lc]| = €, ¥V n > ng.

equation

It follows that ||.S(3,,3,,3)|| — 0 as n — oo. Conversely, Assuming that ||S(3,,,3,,3)|| = 0 as n — co. Then
given ¢ € C3 with 0 <;, ¢, there exists § € Cy, with § > 0 such that for z € Cg

[|z]] <d =2z <y,

For this 9§, there exists ng € N such that

||S(:7L7:n;j)” < 67 VTL 2 no-.

This means that S(3,,,3,,3) <, ¢,¥n > ng. Hence 3, - 1€ G. O

oo

Lemma 2.6. Assuming that (G,S) is a TVSMS. If a sequence (3,,)%2; converges to 3 and a sequence (N,,)°
converges to X, then S(3,,3,,8,,) — S(3,3,R) as n — oo.

Proof . Let (3,)5°, -3 € H, and (X,,)52, = N € G. For e € Cy with € > 0, let ¢ = Ftiagtigtiagt
7;3% + jgﬁ + jgﬁ + i4%. For every ¢ € C3 with 0 <, ¢, there exist ng,n; € N such that, for all n > ng, we have
S(3n, 30, 3) <y §, and for all n > ny, we have S(X,,, R, R) <, ¢, then for all n > ny = max{ng,n1},

S(3,3N) Ziy 25(3,3,30) + 25 Ry) + SNy, Ry, Ty)

~13

< ¢+ SR,,N,,3,)

implies

S(3,3,8) — 53,30, X)) Sis 6
||S(3737N) - S(:nvjnaNn)H < ||C|| =6
and hence S(3,,3,,8,) = S(3,3,R) as n — co. O

Lemma 2.7. Assuming that (G, S) is a TVSMS. Then {3, } is a Cauchy sequence if and only if ||S(3,, 35, Dntm)|| —
0 as n — oo.

Proof . Let {3,} is a Cauchy sequence. For € € Cy with € > 0, let ¢ = ﬁ + 2'1% + ig% —i—jl% + i3% +j2% +
j3% + ’&'4%. For every ¢ € C3 with 0 <, ¢, there exists ny € N such that, for all n > ng, S(3,,3n, Jntm) <is C

||S(:n7:na:n+m)” < HCH =€, VY n>ng.

It follows that ||S(3y,3n, Intm)|| = 0 as n — co. Conversely, Assuming that ||S(3,, 35, Ipim)|| = 0 as n — co.
Then given ¢ € C3 with 0 <;, ¢, there exists § € Cp, with § > 0 such that for z € Cs

[lz]] < d = 2 <y,
For this §, there exists ng € N such that
[15(3n, 3, Jntm)|| <6, ¥V > nyg.
This means that S(3,,,3,, 3ntm) <is ¢ V0 > ng. Therefore {3,,} is a Cauchy sequence. O
Lemma 2.8. Assuming that S is a tricomplex valued S-metric on G, then S(3,3,8) = S(R,N,3J), VI XN e G .
Proof . By the definition of tricomplex valued S-metric, we have S(3,3,R) <;, 25(3,3,3) + S(X,R,3). In view

+
of $(3,3,3) = 0, we find that S(3,3,R) <,;; S(N,N,3). Similarly, we find S(X,®,3) <;, S(3,3,RX). It follows that
S(3,3,8) =S\, 8, 3). O



Fixed points in TVSMSs with applications 119

3 Main Results

In this section, we shall prove some fixed point theorems for different types of contraction mappings satisfying
rational inequalities on TVSMS.

Theorem 3.1. Assuming that (G, S) is a complete TVSMS with nonsingular 1+5(3,3,R) and ||14+.5(3,3,N)|| # 0,
whenever J,X € G. Tf a map f : G — G satisfies S(f(R), F(R), £(3)) Zs, AS(3,3,R) + 22EIEPIIEION g 411
3J,N € G, whenever \,n € [0,1) with A 4+ 2n < 1, then the function f has a unique fixed point(or, UFP).

Proof . Let Jy € G, and J; = f(3y). Suppose 3,11 = f(3,,), whenever n € N. For every n € N, from

S(:’ru:ny:n—l) - S(f(:n—l)a f(:n—l)a f(:n—Z))
<. 1S 3n—2,3n-2, f(Fn=2))S(fFn-1), f(Fn-1),3n-1)
Sia A1, Tt Fn2) + 1+ 8(3n-1,3n-1,3n2)
US(:n—%jn—Qajn—l)S(jna:njn—l)
1+ S(:n717:n717:n72)
ns(jnfb ):n727:n71)5(:n7:n7:n71)

= AS(Tn-1,3no1.Tn0) +

L L == = |
< AIS@n-1,3n-1; Fn2)ll + 20(15(3n; Dy In1),
so that )
150, 3, Fn-)ll < 1= ZUHS(Jn—lJn—th—ﬁH,
Hence, by applying o = ﬁ, we get

I1S(3n, JnIn—1)l| < a™[|S(31,31,30)]l-
For every m,n € N,

S(:nvjna:m) ;jlg S(:nvjna:n+1) + S(:na:rm:nJrl) + S(:ma:m»:nJrl)
,51‘3 25(:ln,jnajn+1) + S(3n+1a:n+173m)
2(04” + ...+ am_l)S(jl,:l,jo),

S, 3, To), ifm >,

~13

is 2
~1t3 (1—05

an

[1S(3n, 3n, Il < 2(

. a)||5’(31,31,30)||, ifm > n.

By a € (0,1), ||S(34,3n,3m)|] — 0, as n,m — oo, we determine that {3,,} is a Cauchy sequence. Since (G, S)
is complete, {3,,} converges to a point p € G. By Lemma 2.6, f(3,) = 3,41 — p € G as n — oo implies
S(f(p), f(p), f(3n)) = S(f(p), f(p), p) as n — co. Moreover, by taking the limit from

SO 16 F2) By A8, ) + 222 SN0 ). 0

we obtain

nl1S(3n, In, f(30)S(f(0), f (), 0)l

as n — oo, we get S(f(p), f(p),p) = 0. Therefore f(p) = p. Hence p is a fixed point of f. If, in addition, f(p) = p
for some another fixed point p of f, then

nS(p, 0, f(9)S(f(p), f(p): p)
L+ S(p, 9, p)

S(p,0,p) = S(f(0), f(0), f(p)) Zis AS(p,0,p) +
jis /\S(p,p,p)
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Therefore ||S(p, p, p)|| = 0 and it is implies that p = p. Hence f has a UFP. O

If we choose n = 0 in Theorem 3.1, then we obtain Corollary 3.2.

Corollary 3.2. Assuming that (G, S) is a complete TVSMS. If a map f : G — G satisfies S(f(N), f(R), f/(3T)) Zus
AS(3,3,R), for all 3,X € G, whenever A € [0, 1), then the function f has a unique fixed point(or, UFP).

The last Corollary 3.2 is Theorem 3.1 in [J] for s-metric spaces.

Example 3.3. Assuming that G = {0, 3,2} and S(3,8,p) = (1 +i3)(|3 — p| + [N — p[), where J,X,p € G. Then
(G, S) is a complete TVSMS. Define a map f : (G,S) = (G,S) by f(0) =0, f(3) =0, and f(2) = 1. Then, f satisfies
the inequality S(f(R), fF(N), £(3)) Zis AS(3,3,N) + nS(J,:,{fg%g%(g)),f(N),N) for A = % and n = §. By Theorem 3.1, f

has a UFP zero in G.

Theorem 3.4. Assuming that (G, S) is a complete TVSMS with nonsingular 14 .5(3,3,R) and ||1+.5(3,3,N)|| # 0,
whenever X € G. If amap [ : (G,S) — (G, S) satisfies S(f(R), f(N), f(2)) Zi; A[S(3,3, () +S(FR), F(R),N)]+

"S(:’j’{fgzg’(éfg))’f(N)’N), for all 3,X € G, whenever \,n € [0,1) with 2\ + 27 < 1, then the function f : G — G has a
UFP.

Proof . Let Jy € G, and J; = f(3Jy). Suppose 3,11 = f(3,,), whenever n € N. For every n € N, from

= S(f(@n-1), f(Fn-1), f(Tn-2))
Sis AS(Sn—1,3n—1, f(Tn-1)) + S (3n—2, -2, f(In—2))]
+77S(:n—23:n—27 f(3n2))S(f(3n-1), f(Tn-1),3n-1)
1+ 5(3n-1,3n-1,3n2)

= A[S(:nflajnflvjn) + S(:n727:n72a:n71)] +

S(:’I’h:n?jnfl)

'I”S(:n727 :TL*Q? :Tlfl)S(:n?:n:n*l)
1+ S(jn_l,jn—h:n—Q)

||S(:n73na3n—1)|| S H[S(jn—hjn—lv:n) +S(:n—2a:n—2a3n—1)]
nS(:n—Qy 7:77,—27:1'7,—1)5(:717:717:71—1) H
1 +S(:n—1a:n—17:n—2)
< >‘||[S(jn—17:n—17:n) + S(:n—2ajn—27jn—1)]|| + 277||S(3n,3n,7:n—1)||,
we conclude that N
HS(jnvjnyjn—l)H S mHS(jn—l;jn—h:n—Q)Ha
Hence, by applying o = ﬁ7 we get

115(3n, 3y T < @™[S(3n—1,Tn-1, Fn—2)l|
For every m,n € N,

S(:n7:7njm) jig S(:n7:n;jn+1) + S(:najna:n—i-l) + S(jm7:m73n+1)
ZS(:mjna:n-‘rl) + S(jn-‘rla:n-i-lv:m)
2((1” + ...+ Otm_l)S(:l,:l,:o),

= )5(317:17:0), ifm>n’

~1i3

~13

~13

2(1

—

a’ﬂ

||S(jna37L7:m)HS2( )||S(:17:1530)||v ifm>n7

l1-«a

By a € (0,1), [|S(3n, 30, 3m)l] — 0, as n,m — oo, we determine that {3,} is a Cauchy sequence. Since (G, S)
is complete, {3,} converges to a point p € G. By Lemma 2.6, f(3,) = 3,41 — p € G as n — oo implies
S(f(p), f(p), f(3n)) = S(f(p), f(p), p) as n — co. Moreover, by taking the limit from

SO D) S ASGa D S3a)) + (70 S(0), )] + 252 LS 1))
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we obtain

1S (G0, In, £(3n)S(f(9), £(9), 0l

IS () £ S@N < MISEas 3 £3)) + S0, DI+ i R

as n — oo, we get S(f(p), f(p),p) = 0. Therefore f(p) = p. Hence p is a fixed point of f. If, in addition, f(p) = p
for some another fixed point p of f, then

S(p, 0, f(9))S(f(p), f(p), p)
L+ S(p, 9, p)

S(p,9,0) = S(L(0), F(9): () Zis AS(0,0, () + S(f(p), (), p)] +

Therefore ||S(p, p, p)|| = 0 and it is implies that p = . Hence f has a UFP. O
If we choose n = 0 in Theorem 3.4, then we obtain Corollary 3.5.

Corollary 3.5. Assuming that (G, .S) is a complete TVSMS. Ifamap f : (G, S) — (G, S) satisfies S(f(R), f(N), f(3)) I

~13

AS(3,3, F(D)) + S(f(R), f(R),N)], for all ,X € G, whenever A € [0, 3), then the function f has a UFP.
The last Corollary 3.5 is Corollary 2.8 in [] for s-metric spaces.

Theorem 3.6. Assuming that (G, S) is a complete TVSMS with nonsingular 1+ 5(3,3, £(3)) + S(f(R), fF(R),N) and
[11+5(3,3,f(3) + S(F(R), fF(N),N)]] # 0, whenever ;X € G. If amap f: G — G satisfies S(f(N), f(R), f(T)) =
S

N 13
AS(3,3,8) + 8(3,3,£(3) + S(FN), FN),N)] + a3 H s a g for all 3,8 € G, whenever A, € [0,1)

with 3A 4+ 21 < 1, then the function f has a UFP.

Proof . Let Jy € G, and J; = f(3y). Suppose 3,11 = f(3,,), whenever n € N. For every n € N, from

= S(f(:n 1) .f( )af( n— 2))

r_ji3 /\[S(:n 17 n— 17 ) ( n— 17:n—17f(:n—1))+S(:n—27:n—2af(:n—2))]
775(:[71 2, In—2, (:ln 2)) ( (:ln71>7f<:lnfl)a:lnfl)

1+S(jn 27 n—25 ( n— 2)) (f(jn—l)vf(:n—l)ajn—l)

= AS(3n-1,3n-1,30—2) +S(3n-1,T0—1,30) + S(Tn—2,3n—2,T0_1)]
nS(Jn-2,In—2,3n-1)S(3p,3nTn-1)

1+53n—2,3n-2,3p-1) +5(3pn, 30, Jn-1)

1S(3n; 3ns Tl < [IAS(3n-1,Tn-1,Tn—2) + S(Tn-1,Tn-1,3n) + S(Tp—2, Tn—2, Tpn—1)]
nS(:n—Qa7jn—27:n—1)5(:najna:n—l) ||

1+ S(3n-2,3n—2,3n-1) + 530,30, In-1)

S(:mjnajn—l)

_|_

_|_

_|_

< AS@-1, 301, 302) + @1, To-1, ) + 5Dz, Tuo2, Do) |
+20[15(3n, 3n, 1)l
we conclude that
L e e G == R A
Hence, by applying o = ﬁ, we get

||S(:n7:naj7z—1)” S OlnHS(:n—lajn—l;jn—Q)H
For every m,n € N,

S(:n,:na:m) ,513 S(:najn;:n—o—l) + S(:na:na:n—i-l) + S(:m7:m7:n+1)
25(37”37“ :ln+1) + S(jn-&-la :n+17:m)
2(0{” + ...+ Oém_l)S(jl,jl,jo),

)5(31,31,30), ifm > n,

~13

~13

an
2
(1—a

<.

~13
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’I’L

1-—

By a € (0,1), ||S(34,3n,3m)|] — 0, as n,m — oo, we determine that {3,,} is a Cauchy sequence. Since (G, S)
is complete, {3,,} converges to a point p € G. By Lemma 2.6, f(3,) = 3,41 — p € G as n — oo implies
S(f(p), f(p), f(3n)) = S(f(p), f(p), p) as n — co. Moreover, by taking the limit from

SN, (9 FO)) =iy AT Do 9+, T ST +S(F (), F (), )]+ — 1> G I [ )5 0). S () )

[15(3n, 3n, )|l < 2(3— IS (F1, 30, Do), i m > n.

L4830, 30, £(30)) + S(f(), f(0), )
we obtain

IS(f(0) f(), FENI = AlISEn, T, 0) + ST, T, £(3n)) + S, 0, F(0)I]
4 M@, In, f(EGn)S(F(0), F(9), )]
114830, 3, f(3n)) + S(F (), f(9): )’

as n — oo, we get S(f(p), f(p), p) = 0. Therefore f(p) = p. Hence p is a fixed point of f.
If, in addition, f(p) = p for some another fixed point p of f, then

nS(p, o, f(©)S(f(p), f(p),
1+ S(p, 0, f(9)) + S(f(p), f(p): p)

Therefore ||S(p, p, p)|| = 0 and it is implies that p = p. Hence f has a UFP. O

=~

S(p, 0, p) = S(f (), f(90), f(p)) Zis A[S(0, 0, p)+S (0, 0, f(0))+S(f(p), £(p), P+

4 Applications

Using main theorem 3.1, we prove an existence theorem for the unique solution of the linear system of equations.

Theorem 4.1. Assuming that G = C" is TVSMS with the metric S(3,R, p) = >~ (1+143)(|]3— p|+ [ — p|), whenever

J=1

AN, pe G If Y [N | Zi, A <1, whenever ¢ = 1,2, ..., n, then the linear system

~Ji2
j=1

by = a1131 +aieds + ... + a1, 3y
by = ag1 ;1 + ageds + ... + azpIn

bn = anljl + CLn2:2 + ...+ annjn

of n linear equations in n unknown has a unique solution.

Proof . Define f: G — G by f(3) = AD+ b, whenever I = (31,39, ...,3,) € C", b= (b1, ba,...,b,) € C", and

aip aiz ... Qin
az1 Qg2 ... QG2n
A= .
n1 a";7.2 Ann
Now,
S LAY = D ([1+is) (M@ =N+ [X;(3-N)))

=1

< inj[z<1+i3><|:—N|+|:—N>
=1 =1

Sis AY_(1+i3)(|2=R[+]3-R|)
~AS@IN

_ nS(3,3, f(3)SfR), F(R), R)
= AS(3,IN) + EAN .
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All of Theorem 3.1’s requirements are then fulfilled with A = %, n=0and A+ /2y < 1. As a result, there is only

one solution to the linear system of equations. [

5 Conclusions

All fixed point theorems in tricomplex valued S-metric spaces can be regarded as generalizations of fixed point

theorems in tricomplex valued metric spaces, complex valued metric spaces, and S-metric spaces. Therefore, studies
of fixed point results in tricomplex valued S-metric spaces are significant.
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