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Abstract

This article aims to provides existence and uniqueness of some new innovative fixed point results
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metric spaces and confirm them with some appropriate examples.
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1 Introduction

Branciari[1] first proposed the idea of a rectangular metric space in 2000. In rectangular/Branciari metric
space, a different inequality-the so-called rectangular inequality replaced the triangle inequality of a metric
space. The renowned Banach contraction mapping concept was further expanded upon in this paper[4] in
the setting of rectangular metric spaces. Since then, other fixed point theorems for different contractions in
Branciari metric space have been developed, including[3,5,7,11,12,13,17,20].

Rectangular b-metric space as an idea, was first presented in 2015 by George et al. [8]. Metric space,
Branciari metric space and rectangular b-metric space are extensions of one another. They provided fixed
point theorems and generalised the Banach Stefan contraction principle in the context of rectangular b-metric
spaces. After that, a number of publications expanded the traditional Banach Stefan contraction principle
in the setting of partial b-metric space, b-metric space and Branciari b-metric space [6,9,10,14,16,17,19,20].

Branciari b-metric spaces were used by Mitrovic[15] in 2017 to demonstrate an analogue of the Banach
Stefan contraction principle theorem.

We expand the findings of George et al. [8] and Mitrovic [15] in RbMS by establishing a few new fixed
point theorems in this study. As additional evidence for these findings, we provide some creative instances.

2 Preliminaries

Definition 2.1 ([2]). Let X be a space and s > 1 be a fived real number. If a function d : X x X — RT
satisfies the following conditions: (bmq) d(x,y) =0 iff x =y for all z,y € X,

(bmz) d(z,y) =d(y,) for all z,y € X,

(bms) d(z,z) < s{d(a:,y) + d(y, z)} forallz,y,z € X.

Then the pair (X,d) is called a b-metric space.

Definition 2.2 ([1]). Let X be a space. If a function d : X x X — RT satisfies the following conditions:
(Rmy) d(z,y)=04iff c =y for allz,y € X,

(ng) d(‘r,y) = d(y,l’) fOT’ all T,y € X;

(Rmg) d(z,z) <d(z,u)+ d(u,v) + d(v,z) for all distinct points x, z,u,v € X.

Then d is called a rectangular metric on X and the pair (X, d) is called a rectangular metric space (in short

RMS).
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Definition 2.3 ([8]). Let X be a space. If a function d: X x X — R™T satisfies the following conditions:

(Rbmq) d(z,y) =0 iff c =y for all z,y € X,

(Rbma) d(z,y) =d(y,x) for all z,y € X,

(Rbms) d(xz,z) <s {d(m,u)—i—d(u,v) +d(v,z)|, for some fixred s > 1 and for all distinct points x, z,u,v € X.
Then d is called a rectangular b-metric on X and the pair (X,d) is called a rectangular b-metric space (in
short ROMS).

Note that every metric space is a rectangular metric space (RMS) and every rectangular metric space is a
rectangular b-metric space (with coefficient s = 1). However the converse is not necessarily true. Also every
metric space is a b-metric space with coefficient s = 1 and every b-metric space is a rectangular b-metric
space (RbMS) with coefficient s%, but the converse is not necessarily true.

Example 2.1. Let X = N and define a function d : X * X — R™ by
0, if u =,
d(u,v)= 9 ¢, if (u,v) € {4,5} and u # v,
A, if w and v do not belong to {4,5} and u # v,
where A > 0 and ¢ > 3.

Hence (X, d) is a rectangular b-metric space with coefficient s = £ > 1,
but (X, d) is not a rectangular metric space and hence not a metric space, as

d(4,5) = cA > 3\ = d(4,3) + d(3,2) + d(2,5).

Example 2.2. Let X = N and define a function d : X * X — RT by

0, if u =,

8\, ifu=1v=4,

3\, if (u,v) € {1,2,3} and u # v,

A, otherwise,

where A > 0 is a constant.

Then (X, d) is a rectangular b-metric space with coefficient s = % >1

but (X, d) is not a rectangular metric space and hence not a metric space, as

d(1,4) = 8\ > 7TA = d(1,2) 4 d(2,3) + d(3,4).

d(u,v)=

Metric Space

Rectangular Metric b- Metric Space
Space

Rectangular b-Metric

Space

Figure 2.1 : Relation between MS, b-MS, RMS and RbMS

Definition 2.4. Let (X, d) be a rectangular b-metric space with coefficient s > 1. Let {x,,} be any sequence
in X and xr € X. Then,
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(a) The sequence {x,} is said to be rectangular b-convergent in (X,d) and converges to x, if for every
€ > 0 there exist ng € N such that d(x,,x) < € for alln > ng i.e. lim, ooz =2 .

(b) The sequence {x,} is said to be rectangular b-Cauchy sequence in (X, d) if for every e > 0 there
exist m,n € N such that d(zy, xm) < € for all n,m > ng i.e. imy, oo d(Tp, Tm) = d(z,z) i.e. limit exist
and finite.

(¢) The space (X,d) is said to be a complete rectangular b-metric space if every rectangular b-Cauchy
sequence in X converges to some x € X.

3 Main Results
In this section we state our main results and prove existence and uniqueness of fixed points for new
contractions in RMS and RbMS.

Theorem 3.1. Let (H,d,) be a complete rectangular b-metric space. Let T be a self map on H such that
for any u,v e H
d(Tp, Tv) < amax {dr(mTu), dr(v, Tv), d, (1, y)} + b{dr(,u,Tu) +d, (v, TV)}7 (3.1)
where a,b € [0, %) such that b+ s(a+b) <1 and s > 1. Then T has a unique fized point.
Proof. Assume that vy € H be arbitrary. We establish a sequence {v,,} by vn,+1 = Ty, ¥V n > 0. We prove
that {v,,} is a Cauchy sequence.
If v, = vp41 then v, is obviously a fixed point of 7.

Now assume that v, # vp41 V n > 0.
Setting d,(vp, l/n+1) = d, it follows from (3.1) that

dr(VnaynJrl) = dT(TanhTVn)
S amaX{dr(yn—laTl/n—l);dr(VnaTVn)adr(Vn—lvVn)}

{ r(Vn—1, TVp— 1)—|—d (Vn,Tl/n)}

= {dr Vn—1, Vn Vn7Vn+1)7 Vn 1 Vn)}
{dr(Vn 171/77,) Vnal/n+1 }
= X{dr Vp— 17VTL Vn7Vn+1)}
{ (Vn lal/n) l/nayn+1 } (32)
Let M; = max{dr(un,l,yn) (Vs Vnt1 }
Now two cases arise.
Case-(i): If we suppose My = d,(Vn—1, un).
Then from equality (3.2), we obtain
T(Vna Vn+1) < a d (anlv Vn) + b{dr(ynfla Vn) + dr(Vna Vn+1) }7
(1 - b) ’l”(V’rH VnJrl) =~ (a + b)dr(anla Vn)7
a+b)
dr(Vna Vn—i—l) = El — b) dr(Vn—la Vn)a
a-+b
dn < kd,_1, where k= El — bi <1.
By successive use of the above inequality, we get
d, < k"dy. (3.3)
Taking limit as n — oo, we arrive at
ILm d, = 0.

Case-(ii): If suppose My = d,(vp, Z/n+1). Then, we obtain from inequality (3.2)
dr(Vn» Vn+1) S a dr(Vna Vn+1) + b{dr(ynfla Vn) + dr(an Vn+1) }a
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(1 —a— b)dr(V'ru Vn+1) S b dr(ynfla Vn)7

b
< - -
dT(Vn7V7L+1) =~ (1 —a— b)

dn S k/ dn—la

dr(Vn—la Vn)a

where k’:l — < 1.
By successive use of the above inequality, we get

dy, < (K')"dy. (3.4)
Taking limit as n — oo, we arrive at
lim d, = 0.
n—oo
The presumption is that v is not a periodic point of T'. In fact, if vy = v,
dr(VO; TVO) = d7'(Vn7 TVn)a
dr(VOa Vl) = dr(Vny Vn+1)~
This shows that dy = d,,.
Since max{k, k'} = k. Therefore from (3.3) and (3.4), we get

d, < k"dp.

Since k < 1, Hence the inequality mentioned above results in a contradiction.
Thus we assume that v, # v, V distinct n,m € N. Again using (3.1) and (3.3) for any n € N we obtain.

dr(Vnal/nJr?) = dT(TanhTVn«Fl) S amax{dr(l/nflaTanl)ydr(VnJrlaTVnJrl),dr(anhVn+1)}

{ Vp— 17TVn 1) +d (VnJrlvTVnJrl)}

r(
{dr Vn—1, l/n dr(Vpa1, Vn+2),dr(l/n_1, Z/,H_l)}
{ dy(Vp— 171/71) (l/n+1,Vn+2)}. (3.5)
Let My = max {d,.(yn_l, Vn) s dr(Vnt1, Vn+2) S dr(Vp—1, Vn_;,_l) }
Case-(i): If My = d,(vn—1,v,) . We obtain from inequality (3.5)
dyr(Vns Vns2) < ady(Vn—1,vn) + b{dr(yn—la Un) + dr(Vn41, Vn+2)}

== (a + b)dr(yn—la Vn) + b dr(Vn+la V77,+2)
< (a+ b)k" tdo + b k",

b
— n—1 1 k2 d
(a+0b)k ( +(a+b) 0
= Y1k do,

where v = (a+b) <1 a+bk2>

Therefore, d,(vy, Vnt2) < k™ do.
Case-(ii): If My = d,(vp41, I/n+2). We obtain from inequality (3.5)

dT'(Vna Vn+2) S a dr(yn—i-h Vn+2) + b{dr(l/n—la Vn) + dr(”n—i—lv Vn+2)}

= (a+b)d,(Vny1, Vn+2) +bd.(vn-1, Vn)
= (a+b)k"dy +bE" " dy

b
= (a4 b)k" ! <k2 + ) do

a+b
= yok™ 1dp,
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where v9 = (a + b) <k2 + aL}).
Therefore, d,(Vn, Vni2) < ¥2k™ do.

Case-(iii): If My = d,(vy—1, 1/n+1). We obtain from inequality (3.5)

dr(Vru Vn+2) S a dr(Vn—la Vn+1) + b{dr(’/n—la Vn) + dr(Vn+17 Vn+2) }

S Sa{dr(yn—la Vn) + dr(Vna Vn+2) + dr(Vn+27 Vn+1)}
+ b{dr(anly Vn) + dr(VnJrh Vn+2)}
(1 — sa)d, (v, Vnt2) < (sa+b)k"'do + (sa + b)k"dy

= (sa+b)k" (1 4+ k*)do

by
dr(Vn, Vn+2) < Eia_ SCL; k 1(1 + k‘2)d0

= ’73kn_1d07

where 73 = Ef‘fgg (1+ k?).

Now, choose v = max{y1,v2,V3}-
Therefore, dy(Vn, Vnt2) < vk" tdo.

We take into account d,.(vy,, Vn+p) in two situations for the sequence {v,}.

If p=2m+1 (say odd). Then by (3.3), we obtain

dr(V'm Vn+2m+1) <s |:d7"(’/na Vn+1) + dr(l/n+17 Vn+2) + dr(Vn+2; Vn+2m+1)}
< S[dn + dnJrl} + 32 |:d7‘(l/n+27 Vn+3) + dr(l/n+3; Vn+4)

+ dp (Vnga, Vn+2m+1)]

< s[dn + dpi1] + 5% [dni2 + dpys] + 5% [dnra + dpys]
+ oo+ 8" dntom

< s[k™do + k" do] + $7[K"Pdo + k"o + 8% [k do + KM dy ]
+ .. 4 smEMTIMY,

< sk™[1+4 sk* + 2kt + ] do + sk™TH 14 sk + $%Kt + L+ ] do

= [1+ sk® + s°k* + .| (sk™ + sk™ ) do

_ mskndo. (3.6)

If p = 2m (say even). Then by (3.3), we obtain
dr(y’ru Vn+2m) S S dr(’/na Vn—i—l) + dr(”n-i—h Vn+2) + dr(l/n-‘rQ; Vn+2m):|
< S[dn + dnJrl} + 82 |:dr(yn+17 Vn+3) + dr(l/n+3u Vn+4)
+ dr(Vn+47 Vn+2m)]
<s [dn + dn-i-l} + 52 [dn+2 + dn+3] + 53 [dn+4 + dn+5]

+...+ sm—l [d2m74 + d2m73:| + sm_ldr(l/n+2m72a Vn+2m)
<s [kndo + k‘nJrldo} + 52 [k‘nJrzdo + kn+3d0] + 53 [kn+4d0 + k‘n+5do]
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L+ sm—l [k27n—4d0 + k?m—?)do:l + S7n_1’y]€”+2m_3d0
< sk [1+4 sk® + 2k + ] do + sk 1 4 sk + 57Kt 4. ] do
+ Sm—l,ykn+2m—3d0.
ie.

1+k

< ——sk™ melypntim=3g, 3.7
< T2t do+s" 'y 0 (3.7)
Taking the limit n — oo of (3.6) and (3.7) we get

lim d, (v, z/n+p) =0 Vp>0.

n— oo

As aresult in H, {v,} is a Cauchy sequence. Since (H,d,.) is complete 3 p € H such that

d, (Vn7 Vn+2m)

lim v, = p.
n—oo

We will now demonstrate that p is a fixed point of 7. Assume that Tp % p
dr(p, Tp) < s[du(p, vn) + dp (v, Vi) + dy (Vi1 Tp) |
— s|d(p,v0) + dn + dp (T, Tp)}
<s :dr(p, V) + dy + amax {dT(un, Ty, dv(p, Tp), dn (v, p)}
+ ] dr(va, Tva) + v (p, Tp) }]
=5 :dr(p, Va) + dp + amax {dr(z/n, Vi), dy(p, Tp), dy (v, p)}
+ b{dr(l/’rw Vnt1) + dr(p, Tp), H
= sdy(p,vp) + 5 [dn + amax {dr(un, V1) dr(p, Tp), dy (v, p)}
+ b{dr(yn,l/nﬂ) +do(p, Tp)H. (3.8)

Let M5 = max {dr(um 1/n+1), d,(p, Tp),d,,(un,p) }
Case-(i): If M3 = d,(vn,Vn41) = dn. We obtain from inequality (3.8)

dr(p, Tp) < sdy-(p,vn) + s[dn +ad, + b{dn +d,(p, Tp)H.

(1 —sb)d,(p,Tp) < sd.(p,vn) + s(1+a+b)d,.

s(14+a+0b)
(1—sb) ™

s(1+a+0)
(1 —sb)

dr(p;Tp) < )dr(p, Vn) +

_5
(1—sb

dy(p, Tp) < ———d,(p,vn) +

§ k" do.
(1 — sb) 0

Taking the limit n — oo, we obtain
dr(p, Tp) =0 1ie. Tp=p.

Thus p is a fixed point of T'.
Case-(ii): If M3 = d,(p,Tp). We obtain from inequality (3.8)
d,(p,Tp) < sdy(p,vy) + 5 |:dn +ad,(p,Tp) + b{d7'(l’n7 Vnt1) + dr(p, Tp) H .

Therefore,
(1 —as—0bs)d,(p,Tp) < sd.-(p,vn) + s(1 + b)d,.

s s(1+0)
< —
dr(p,Tp) < (1—as— bs)dr(p7 vn) + (1 —as—bs) "
s s(T+b) .,
< —d, —_— .
- (1—as—bs)d7(p’yn)+ (1—as—bs)k do

272



Taking the limit n — co, we obtain
d-(p,Tp) =0ie. Tp = p. hence, a fixed point of T is p.

Case-(iii): If M3 = d, (v, p). We obtain from inequality (3.8)
dr(p,Tp) < sd(p,vn) + s|dy + ady(vn, p) + b{dn +dr(p, TP) H

< s(l1+4+a)d,.(p,vn) + s(1 4+ b)d,, + sbd.(p, Tp).
(1=sb)d.(p,Tp) < s(1+a)d (p,vn)+ s(1+b)dy,

Taking the limit n — oo, we obtain
d-(p,Tp) =01ie. Tp=p. Hence a fixed point of T is p.

Next, assume instead that T has two fixed points, p; and ps.

(p1,Tp1), (PQ,sz),dr(Pth)}

dr(p1,p2) = dr(Tp1, Tp2) <amax{

{d7(p1,Tp1) +d (pg,sz)}
i {
r(

ax  dr(p1, p1), dr(p2, p2), dy (p1,p2)}

{ Phﬂl) (P2,P2)}

or dp(p1,p2) < ady(p1,p2).

ie. (1 —a)d.(p1,p2) <0.
L—a#0 .. dp(p1,p2) =0= p1 = po.

Hence a unique fixed point of T is p. O

Theorem 3.2. Let (H,d,) be complete rectangular b-metric space. Let T be a self map on H satisfying for
any w,v € H such that

dp(Tu, Tv) < a{dr(,u, Tup)+d, (v, TI/)} + b{dr(u7 v) +d, (v, TV)}, (3.9)
where a,b € [0, %] such that a +b < % ,sa+b(2s+1) <1 ands>1. Then T has a unique fized point.

Proof. Let vy € H be an arbitrary point. We establish a sequence {v,} by v,4+1 = T, for all n > 0. Firstly
we prove that {v,} is a Cauchy sequence.
If v, = V41, then we get

Vp = Upy1 = LUy,

hence v, is fixed point of T.
Now assume that v, # v, for all n > 0.
Setting d,-(vy, l/n+1) = d,, it follows from (3.9) that

dr(l/n7 Vn+1) = dr(TVn—laTVn) S a{dr(Vn—lyTl/n—l) + dr(l/naTVn)} + b{dr(’/n—la Vn)
+ dy (v, Ton) }
= a{dr(ynfh Vn) + dr(”ny VnJrl)} + b{d’r(ynfla Vn)

+dr(1/n,z/n+1)}.
(1—a—0b)d, < (a+b)d,

_(a+b)
dn < (1 —a—b)dnfl'
dn <dd,_1; where § = M <1.
(1 —a—b)
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By successive use of the above inequality, we get

dn, < 6"dy. (3.10)
Taking limit as n — oo, we arrive at that

lim d, =

n—oo
The presumption is that v is not a periodic point of T'. In fact, if vy = v,
dr(l/O,TVO) = dr(l/n,Tl/n).

dr(Vo, Vl) = dr(Vna Vn+1)~
ie. dog=d, < d§"dp. {by equation (3.10)}

a contradiction. Therefore, we must have dy = 0 i.e. d, (v, 1/1) =0 or vy = 11 80 1y is a fixed point of T'.
Thus we assume that v, # v, for all distinct n,m € N. Again using (3.9) and (3.10) for any n € N we
obtain

dy (Vs Vng2) = dn(T0p—1, Trpy1) < a{dr(yn_l, Tvn 1) + dp(vni1, Tyn+1)}
+ b{dr(un_l, Vi) + dp(vni1, Tun+1)}
- a{dr(un,l, Vo) + dr (U1, un+2)}
+ b{dr(un_l, Vi) + Ay (Vi1 VM)}
<al{dy 1 +dpi1 ) + bs{dT(yn_l, V) + dy (v, Vny2)

+ dr(yn+27 Vn+1)} +b dr(VnJrh Vn+2)~
(1 - bs)dr(y'ru Vn+2) < a{dnfl + dn+1} + bs{dnfl + dn+1} +b dnJrl
= (a+bs)dn—1 + (a+bs + b)d, 11
< (a+bs)0" td + (a+bs +b)d"dy

(a+bs) oy (a + bs +b) n+1
< wrveTa
dr(l/n, Vn+2) =1 s ) d (1 — bs) ) do
o\ en—1 _(a+bs)  (a+bs+Db),
=A0"""do(N = s + (T —bs) 5%).

Since (h,d) is RbMS from condition (RbMj3) we have
[ (Vi Vm-i—p) +dy (Vm+paVn+p) +dy (Vn-&-pv’/n)}

S|:(S"Ld y07Vp) + 6%d, (Vm;Vn) +6"d, (Uo,Vp)]

I/m7 V’I’L

IN

VmaVn

) <
)
)
)

(1 — 56”) (VmyVn) < 3(5"’ + 6") ~(vo, l/p)
s(m+ %)
(Vs Vn) < (1 — 5617) d,(vo, I/p). (3.11)

Taking the limit m,n — oo of (3.11) we obtain
lim d, (v, Vn) =0.
As aresult in H, {v,} is a Cauchy sequence. Since (H,d,.) is complete 3 u € H such that

lim v,, = u.
n— o0

We now demonstrate that p is a fixed point of 7. Assume that Tp # p
dr(pa Tp) <s {dr(pa Vn) +d, (V'm Vn+1) + dr(”n—&-la TP)}
=S |:dr(p7 Vn) +d, + dr(TV'ru Tp):|

<s [dr(p, Vn) + dy + a{dr(z/n, Tvy) + dr(p, Tp)}
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+ b{dr(yn, Tp) + dr(p,Tp) H
=5 {dr(p, vp) + dy + a{dr(vn, Vnt1) + dr(p, Tp)}
+ b{dr(un,Tp) +d,(p, Tp)}

=5 {dr(p, I/n) +d, + a{dn + dT(p,Tp)} + b{dr(l/n,Tp> +d,(p, Tp)}
(1 —as —bs)d,(p,Tp) < s(1+ a)dy + sbd,(vn, Tp).
Taking the limit n — oo, we obtain from above inequality

(1 —as—bs)d,(p,Tp) < sbd.(p, Tp).
(1—as—2bs)d.(p,Tp) <0.
dr(p, Tp) =0. ie. Tp=p.
Hence a fixed point of T is p.

For uniqueness Assume instead that 7" has two fixed points, p; and ps.
dr(p1,p2) = dr(Tp1, Tp2) < a{dr(phTPl) + dr(pz,sz)} + b{dr(prpz) + dr(pz,sz)}

= a{dr(phpl) + dr(ﬂ2,,02)} + b{dr(lez) + dr(ﬂz,Pz)}-

dr(p1, p2) < bdr(p1,p2).
(1 =b)d,(p1,p2) < 0.

Since 1 — b # 0, therefore d,.(p1, p2) = 0 implies that p; = pa.
Hence a unique fixed point of T is p. O

Corollary 3.1. Let (H,d,) be a complete rectangular b-metric space, T be a self map on H and satisfying
for any p,v € H such that

A (T, Tv) < aldy (1, v) + dy (v, Tv)|
where a € [0, %], as <1 and s > 1. Then T has a unique fized point in H.

Example 3.1. Let H = AU B, where A = {% 'n € {2,3,4,5}} and B = [1,2]. Define d, as follows
dy : Hx H— [0,00) such that d,(u,v) = d,(v, 1) V p,v € H and

d(5,1) =do (3. 1) =003
dr(%a% :dr(%vi =0.02
di(3,5) =di(5,5) =06
do(p,v)  =lp—vl? otherwise.
Here,
1 1 11 11
dr ]-77) dT’ 177> d’r‘ 737> dr 9 4]
(13) > dl5) +dl55) +diz, )
9 1
— > - . .02.
16 > 1 +0.0340.0
.0625 > .25 4 0.05.
.5625 > .3.

therefore,s = 1.875 > 1.
Since triangular inequality does not hold, therefore it is neither RMS nor a MS.

But (H,d,) is a RbMS with coefficient s = 1.875 > 1.
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Let T : H — H be defined as
if he A
if heB.

-]

Then T satisfies each requirement of Theorem 3.1 and Theorem 3.2 and has a unique fixed point pu = 3
Let p = % and v = 1. Apply the condition of Theorem 3.1.

dT(T%,T1> < amax{dr(%,T%),dr(LTl),dr(%, 1)} + b{dr(%,T%) + dr(l,Tl) }
1

T ;) <amax{d (; i) d.(1, %),dr(%,l)}er{dr(%&) +dr(1,é)}.
0.03=amax{06 16 1} b{OG—i— 6}

(SN

dr(5

2574 25
0.03 = .64a + 1.24b. (3.12)
Now take yu = % and v = 1. Apply the condition of Theorem 3.1.
dr(T%,Tl) < amax{dT(%,T?’) d,(1,T1), ) +b{ ) (1,T1)}.
n(.5) < amax {an (g ). dn 5) )}+b{dr ) (1.5)}

S

0.03 = .64a + .66b. (3.13)

From equation (3.12) and (3.13), we obtain a = 0.04 and b =0
which satisfies the condition b+ s(a +b) < 1.

We now demonstrate that T satisfies each requirement of Theorem 3.2 and has a unique fixed point

p=1

Let p= 5 and v =1 and apply the condition of Theorem 3.2.

dT(T%,Tl) < a{dr(%,T%) + dr(l,Tl)} + b{dr(%, 1) +do(1, 1) }

T
kD) =efod v e sfucd ) sun )

16 16
03=al06+— 2 }

0.03 a{06+ 25}+b{0 5+ 57

0.03 = 1.24q + .89b. (3.14)

Now take p=1/3 and v =1

1 1
dT(T%,Tl) < a{dr(g,Té) + dr(l,Tl)} n b{dr(g, 1) n dr(l,Tl)}.

0.03 = .66a + 1.080. (3.15)

From equation (3.14) and (3.15) we obtain
a = 0.0077,b = 0.0231.

It fulfils the requirement sa + b(2s + 1) < 1.
4 Conclusion
Our fixed point theorems in this work, which expanded the findings of George et al. [8] and Mitrovic [15],
were presented in rectangular b-metric spaces. In rectangular b-metric spaces, we developed some highly
intriguing contractions. The contractions are supported by suitable instances.

Acknowledgement. Authors are thankful to the Editor and Reviewer to bring the paper in its present
form.
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