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Abstract:

Introduction/purpose: This article introduces the concept of revised fuzzy
cone contraction by using the concept of a traiangular conorm and Revised
Fuzzy Cone contractive conditions.

Methods: This article established new Revised Fuzzy Cone Contraction
(RFC-C) type unique coupled Fixed Point theorems (FP theorems) in
revised fuzzy cone metric spaces (RFCMS) by using the triangular property
of RFCMS.

Results: The obtained results on fixed points in revised fuzzy cone metric
spaces generalize some known results in the litrature and present
illustrative examples to support the main work.

Conclusion: The RFC contractive conditions generalize some important
contraction types and examine the existence of a fixed point in revised fuzzy
cone metric spaces. In addition, the Lebesgue integral type mapping is
applied to get the existence result of a unique coupled fixed point in RFCMS
to validate the main work.

Key words: revised fuzzy metric, revised fuzzy cone, fixed point.
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Introduction

In the year 1965, Zadeh (Zadeh, 1965) introduced the concept of
fuzzy sets which permit the gradual assessment of the membership of
elements in a set. To use this concept in topology, Kramosil & Michalek
(1975) introduced the class of fuzzy metric spaces [FMS]. After that,
George & Veeramani (1994) modified the concept of fuzzy metric spaces
and defined a Hausdorff topology on this fuzzy space. After that In 2015,
the notion of fuzzy cone metric space (FCM space) was introduced by
Oner et al. (2015). Grabiec (1988), gave the well-known Banach
contraction principle in the case of fuzzy metric spaces, in the sense of
Kramosil and Michalek.

Indeed, Huang & Zhang (2007) rediscovered the idea of a Banach-
valued metric space. Indeed, many mathematicians proposed it, but it
became popular after Huangand Zhang's study. By adopting the theory
that the underlying cone is normal, they demonstrated the convergence
properties and some FP-theorems. In 2015, Oner et al. (2015) gave the
idea of a fuzzy cone metric space (FCM-space), and they also presented
some fundamental properties and “a single-valued Banach contraction
theorem for FP with the assumption that all the sequences are Cauchy.”
After that, Li et al. (2021) settled some generalized fuzzy cone contractive
type FP-results neglecting that “all the sequences are Cauchy” in a
complete FCM-space. And later, Jabeen et al. (2020) presented some
common FP theorems for three self-mappings, by taking into consideration
the idea of weakly compatible in FCM-spaces with an integral type
application.

Chen et al. (2020), gave the idea of coupled fuzzy cone contractive-
type mappings. They proved “some coupled FP-theorems in FCM-spaces
with non-linear integral type application.” Latterly Rehman & Aydi (2021)
presented the concept of rational type fuzzy cone contraction mappings in
FCM-spaces. They used “the triangular property of fuzzy metric’ as a
fundamental tool and proved some common FP-theorems and give an
application. Guo & Lakshmikantham (1987) proved “coupled FP results for
the nonlinear operator with applications”. Later, Bhaskar &
Lakshmikantham (2006) present some coupled FP-theorems in the
context of partially ordered metric spaces, and this work is also presented
by Lakshmikantham & Cirié (2009). The concept of a cone metric space is
introduced by Huang & Zhang (2007) and they also proved FP results.
Some more fixed point results in a cone metric space and Fuzzy Metric
spaces can be found in (Jankovi¢ et al, 2010; Javed et al, 2021;




Kadelburg et al, 2011; Karapinar, 2010; Rezapour & Hamlbarani, 2008;
Shamas et al, 2021) and the references therein.

Alexander Sostak (2018) additionally represented the idea of George-
Veeramani Fuzzy Metrics Revised [RFMS]. Presently, Olga Grigorenko et
al. (2020) introduced “On t-conorm primarily based Fuzzy (Pseudo)
metrics”. In 2023, Muraliraj et al. (2023) proved some common coupled
FP-results for commuting mappings in FMS. Muraliraj & Thangathamizh
(2021b) introduced the concept of a Revised fuzzy modular metric space
[RFMMS]. Moreover, Muraliraj & Thangathamizh (2023a) tend to prove
that a Revised fuzzy cone topological space is pre-compact if and
providing each sequence in it is a Cauchy subsequence. Further, we tend
to show that X; x X, may be a complete Revised fuzzy cone topological
space if and providing X; and X, are complete Revised fuzzy cone metric
areas. Finally, it is tried that each divisible Revised fuzzy cone topological
space is second calculable and a mathematical space of a separable
Revised fuzzy cone topological space is separable. Some more t-conorm
results in various metric spaces can be found in (Kider, 2020, 2021;
Muraliraj & Thangathamizh, 2021a, 2022, 2023b; Oner & Sostak, 2020;
Parakath Nisha Bagam et al, 2024; Muraliraj et al, 2024) and the
references therein.

This paper presents some unique coupled FP findings in RFCMS by
taking the idea of Guo & Lakshmikantham (1987) and Chen et al. (2020).
Furthermore, we have also presented an application of the two Lebesgue
Integral Equations (LIE) for a common solution to uphold our work. This
paper is organized as follows: Section 2 consists of preliminaries. Section
3 establishes some unique coupled FP-results in RFCMS with illustrative
examples. Section 4 presents an application of Lebesgue integral mapping
to get the existence result of unique coupled FP in RFCMS to hold up the
main work. In Section 5, we discuss the conclusion of our work presenting
the objectives and hypotheses of the research or intervention.

Priliemeries

Some fundamental definitions and lemmas are given in this section.
Definition 1 (George & Veeramani, 1994).
An operation ® :[0, 1]?> - [0, 1] is called a continuous t-conorm if
(i) Ois associative, commutative, and continuous
(i) 0Ogq =g and ¢ ©q; < q3 O q4, Whenever g, < g3 and

42 < G4,V G, G2, q3, 44 € [0, 1]
(iii) The maximum; g; © q, = max {q, g2}

(iv) The product; g1 © q; = q1 + 42 — ¢192
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(vi) The Lukasiewicz; g; © q, = min{q; + q,,1}.
Definition 2 (Huang & Zhang, 2007).

Let E be a real Banach space and 3§ be the zero element of E, and p is a subset
of E. Then, p is called a cone if,

(i)p is closed and nonempty, and p # {9}

(i) @y, ER, 1,0, =2 0and Va,b €p,thenaa+ab €Ep

(iii) both a € p and —a € pand thena = 9

A partial ordering on a given cone p C E is defined by a<b © b —a € p.
a < b stands for a < b and a # b, while a < b stands for b — a € int{p}. In
this paper, all cones have nonempty interior.

Definition 3 (Sostak, 2018).

Let U be a set and ©:[0,1]?> = [0,1] is a continuous t-conorm. A RFMS, on
the set U is a pair (N,,®) or simply N,, where the mapping N,: U? - [0, 1]
satisfying the following conditions,

(RF 1) Ny(by, by, t) < 1 and Ny(by, by, t) = 0 & by = b,

(RF 2) No(by, by, ) = No(by, by, t)

(RF 3) Ny(by, by, t) © No(by, bs,s) = Ny(by, b3, t +5)

(RF 4) Ny(by, by, —): (0,0) > 0, 1)is right continuous V by, by, b; €U
andt,s > 0. Then, (N,,®) is said to be a RFM on 9.

Definition 4 (Muraliraj & Thangathamizh, 2023).

A 3-tuple (U, N,,©®) is said to be RFCMS if p is a cone of E, U is an arbitrary
set, © is a continuous t-conorm and (N,,®)be a RFCM on U ? X int (p)
satisfying the following conditions; V by, b,,b; € U and t,s € int(p).

i. Ng(by, by, t) < 1and Ny(by, by, t) =0 by = b,

ii. Ng(by, by, t) = Ny(by, by, t)

iii. No(by, by, t) O No(by, bs,s) = No(by, bs, t +5)

iv. No(bq, by, —): int (p) - [0,1] is continuous.

Definition 5 (Muraliraj & Thangathamizh, 2023)

Let (U, No,®) is a RFCMS, 3b; € U and {b;} be any sequence in U.
(i) {b;} converges to b, if for any c € (0, 1),t »6, and 3j; €N such that
No(bj, by, t) < c,forj = jy. This can be written as limb; = 0, 0rb; - b; as j - «.

j—ooo

(i) (b;) is Cauchy if for any ¢ € (0, 1),t »8 and 3j; € N such that
No(bj, by, t) < c for j,k = jj.

(iii) (U, Ny, ®) is complete if every Cauchy sequence is convergent in U
(iv) {b;} is RFC contractive if 3 «(0,1) so that

No(by, bya1t) < @ (No(bj-1, by, t)) fort >0, j= 1. (1)




Lemma 6
Let (U, Ny,®)is a RFCMS and a sequence

b; > by €U & Ny(b;, by, t) > 0asj - oo foreach t > 6.
Definition 7

Let (U, Ny,®)is a RFCMS. The RFCM N, is triangular if

No(bq, b3, t) < No(by, by, t) + No(by, bs, t), V by, by, b3 €U, t > 0, (2)

Definition 8

Let (U,Ny,®)is a RFCMS and A:U - U. Then, A is called RFC

contractive if there is a € (0,1) so that

No(Aby, Aby, t) < a(Ny(by, by, t)), ¥ by, b, €U and ¢ > 0, (3)

Definition 9

Let (4;,1,) €U 2 Then, it is said to be coupled FP of a mapping A: U?% - U if

A(be b3) = bZi

A(b3' b,) = bs. (4)
As a follow-up to our original work, we now prove a few special pair

FP theorems in RFCMS with examples. Additionally, we offer a Lebesgue
integral contractive type application.

Main results

Now, the first main result is presented.
Theorem 10.

Let A:U? - Uis a mapping on complete RFCMS (U, Ny,®) in which N,
is triangular and satisfies the following inequality

NO (A(a, b), A(f, (): t) S l(NO (a, E: t)) + m(M(A(a, b)! A(g, (), t)) (5)

where
N (a,A(a, b)! t) + NO({: A(fr Z)r t)
M(A(a, b), A(E, ,t={0 }

(A(@.0), 4G O0 =1 N (0, 4E,0), ) + No(E, Ala, b), 0
Vabél€eU,t=0,1€01),andm =0 with (I +4m) < 1.
Then, A has a unique coupled FP in U.
Proof:
Any ay, by € U; we define sequences {a;} and {b;} in U such that
A(aj, b]) = aj+i, A(b],a]) = bj+i= forj > 0. (7)
From (5) for t = 6, one gets
No(), @j+1,t) = No(A(aj-1, bj-1). A(a;, by), t)

(6)
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<l (No (aj-1, @), t)) +m (M(A(aj_l, bj-1), A(a;, by), t)) (8)

where
No(j-1, A(@j-1, bj1),t) + No(a;, A(ay, by), t))
M(A(a:._4,b;_1),A(a;, b;), t) = 9
(Aw-rt-) 4G 5).0) = e ©
= (No(aj_l, a]-, t), No(aj, aj+1, t), No(a]-_l, aj+1, t))
<2 (No(aj_l, a]-, t) + No(aj, aj+1, t))
From (8) and (9), for t > 9,
No(aj, aj4q,t) <1 (No(aj_l, aj, t)) +2m (No(aj_l, aj,t) + No(aj, aj11, t)) (10)
After simplification, one obtains

No(aj,aj4q,t) <2 (No(aj_l,aj,t)) fort > 0, (11)
+2m

where A = (—(1_2m))

Similarly,

No(aj_y,a;,t) <2 (No(aj_z, a1, t)) fort > 9. (12)

From (11) and (12), by induction, for t > 9,
No(aj,aj+1,t) < A (No(aj_l,aj,t)) < AZ (No(aj_l, aj, t))

S S /’lz(No(ao,al, t)) d 0, as ] —> 0, (13)
The above shows that {a;} be a RFC-C; therefore,
limNy(aj, aj44,t) = 0, for t » 9. (14)

j—oo
Now fori > j and for t » 9, then
No(a; + aj4q,t) < (No(aj +ajy1,t) + No(ajpq + ajip t) + -+ 22(No(aiy + ay, t)))
<V (No(ag + ay,t)) + VYH(No(ag + ay, t)) + -+ M 1(Ny(ag + a1, 1))
= (lj + AT /11'—1) ((No(ao + al,t)) ) as j — oo.
Y .
= E((No(ao +a;,1)) ) as j - o, (15)

Hence, the sequence {q;} is Cauchy. Now for the sequence {b;} and from
(5), for t » 9, there is

No(bj, bjs1,t) = No(A(bj-1, bj-1), A(by, @), t)
< 1 (No(bj—s, by, 1)) +m (M(A(bj—1, aj-1), (B, ;). 1)), (16)

where
No(bj—1, A(bj—1,aj—1), t) + No(b;, A(bj, @), t)
M- -0). ()0 = (M A o B0 0)
]— 4 ]l ] ’

= (No(bj_l, bj' t) + No(bj, b]‘+1, t) + No(bj_l, bj+1, t))




= 2(No(bj-1, by, t) + No(by, by41,t)) (17)
Now, from (16) and (17), for t > 9,
No(by, Bjas,t) < 1(No(bjs, by, ) + 2m (No(bj-y, by, t) + No(by, Byan,t))  (18)
one gets, after simplification,

No(by, b1 t) < A (No(bjy, by, ), for ¢ >0, (19)
where 1 = 2m
(1-2m)
Similarly,
No(bj—1, by, t) < A (No(bj_z,bj_1,t)), for ¢ > 9. (20)

Now, from (19) and (20) and by induction, for t > 9,

Ny (b;,0,.18) < A(Ny (b,1b,02)) < 22(Ny (b,5,b,1.))

< SA](NO(bo,bl,t)) (21)
It shows that the sequence {b;} is a RFC-C; therefore,
limNo(bj, bj+1,t) = 0, for t > 9. (22)
joo

Now, fori > j and for t » 9, there is
No(by, b1 t) < (No(Bj, bjas, ) + (No(Bjes, Byaas £) + -+ + 22 (No(bi—s, by, 1)

S /’{](No(bo, bl’ t)) + /’lj+1(N0(b0, bl' t)) + + /’lj_l(No(bo, bl' t))

= (W + V¥ 4 o+ V1) (Ny(bg, by, 1)) @s j - .

j

=2 (No(bo, by, 1)) @s j - =. (23)
Hence, the sequence {b;} is Cauchy. Since 4 is complete and {a;}, {b;} are
Cauchy sequences in 4, so 3a, b € A such that a; > a and b; - b as

j— o or this can be written as lim;,, aj =a and lim; . bj =b.
Therefore,
limje No(aj,a,t) =0, limj_e No(b;,b,t) =0, for ¢t > 9. (24)

Hence,
limj e Qg = limj_,. A(a;, b;) = A(limjow aj,limj_. b;) = A(a,b) = a. (25)
Similarly,
limj_e bjyy = limj_e A(bj, a;) = A(limj_e, bj, limj_s, a;) = A(b,a) = b.(26)
Regarding its uniqueness, suppose (a,,b;) and (b;,a,) are another
coupled FP pairs in U? such that A(a;, b;) = a; and A(by,a;) = b;. Now,
from (5), for t » 9, there exists
No(a,ay,t) = No(A(a, b),A(ay, by), t)

< l(NO(a, al,t)) + m(M(A(a, b), (as, by), t)), (27)
where
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Ny(a,A(a,b),t) + No(ay,A(ay, by), t)
M(A(a,b), (ay,b,), ) = (+N0(a,A(a1,b1), £) + Ny (ay, Aa, b), t))
= (No(a, a,t) + Ny(aq,aq,t) + No(a,aq, t) + Ny(aq, a, t))
= 2(N0(a, a, t)) . (28)
Now, from (27) and for t >» 9,
No(a,ay,t) < U(Ny(a,ay, t)) + Zm(No(a, a, t)) =+ 2m)(N0(a, a, t))
= (1 +2m) < (1 +2m)?(Ny(a, ay, t))
<< +2m)/(Ny(a,ar,t)) > 0,as j - =, (29)
where (1 + 2m) < 1.
Hence, there exists Ny(a,a,,t) = 0fora =a, and t > 9.
Similarly, again from (4), t > 9, there is
No(b, blﬁ t) = NO(A(b' a),A(bl, al)l t)
< I(No(b, by, t)) + m(M(A(b, ), (by, a1), 1)), (30)

where
No(b,A(b,a),t) + Ny(by,A(by,aq),t)

M(A(b, a), (by, a1),0) = (+1\(}0 (b, A(by, ay), t) : Nol(bl,Al(b,la), t))

= (No(b, b, t) + No(by, by, t) + No(b, by, t) + No(by, b, 1))

= 2(No(b, by, 1)) (31)
Now, from (30) and for t >» 9,
No(bbay, t) < I(No(bbay, t)) + 2m(Ny(b, by, £)) = (I + 2m)(Ny(b, by, 1))

= (1 +2m) < (1 + 2m)?(Ny(b, by, 1))

< < (L4 2m)/ (No(b, by, t)) > 0, @s j - . (32)
Hence, there exists Ny (b, b;,t) =0 for b = by and t > 9.

Corollary 11

Let A:U? — U be a mapping on complete RFCMS (U, N,,®) in which N,
is triangular and satisfies
I(No(a, &, 1))
No(A(a, b),A(§,9),t) S{ 33
0 +mlNy(@,Aa,b),0) + No€, A, 01 O
VabéleUt=0,1€0,1),and m = 0 with (l + 2m) < 1. Then, A has a
unique coupled FP in U.

Corollary 12

Let A:U? — U be a mapping on complete RFCMS (U, N,,®) in which N,
is triangular and satisfies

l(No(a' <, t)) }
No(A(a,b),A(¢, ), t) < {+m[N0 (a,A(¢,0),t) + Ny(&,A(a, b), t)] (54




Vabé&leU, t=6,1€0,1),andm = 0 with (I + 2m) < 1. Then, A has a
unique coupled FP in U.

Example 13
A = (0,00), Qis a t-conorm, and 4 : U ? x (0, ) — [0,1]is defined as
No(a,b,t) = 7+, d(a,b) = la = bl, (35)

V a,b € Uand t = 6. Then, it is easy to verify that N, is triangular and
(U, Ny,®)is a complete RFCM-space. We define

a-b .
?,lfa,b € [0,1]

A(g,h) = _ (36)
222 ifa,b € [1,%).
Now from (5), for t = 6, one obtains
1
—(Ny(a,é,t)
No(A(a, D), A, O, 0) = 1z (Mo ) ,fort > 6. (37)
+—(M(4(a,b), A, ), 1))
It is easy to verify that conditions of Theorem 10 are satisfied with
l=m= 1—12 Then, A has unique coupled FP fora = 2 and b = 2.
Ala,b) = A@22) =222O2 _ 5 5 422) =2 (38)

Theorem 14
Let A:U? - U be a mapping on complete RFCMS (U, N,,®) in which N,
is triangular and satisfies the inequality
l(NO(al E: t))
No(A(a, b),A(f, O,t) S +m(N0(a,A(a, b),t) + NO({:A(S, (),t)) (39)
+n(N0(f,A(a, b)! t) O NO (fiA(fi ()I t))
VabéleU, t=0,1€0,1),and m,n = 0 with (I +2m,n) < 1. Then, A
has a unique coupled FP in U.
Corollary 15

Let A:U? - U be a mapping on complete RFCMS (U, N,,®) in which N,
is triangular and satisfies the inequality

I(No(a, &, 1)) }
No(A(a, b),A(¢, O),t) < 40
Vabél€eU, t=0,1€0,1),and m,n =0 with (I + 2m,n) < 1. Then, A
has a unique coupled FP in U.
Example 16

A= (0,00), ®is at-conorm, and 4:U ? x (0,) = [0,1] is defined as
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No(a,b, ) = 7=, d(a, b) = la — bl (41)

YV a,b € Uand t = 8. Then, it is easy to verify that N, is triangular and
(U, Ny,®)is a complete RFCM-space. We define

- 2 ifa,b € [0,1]
A(g,h) = _

222 ifa,b € [1,%).
Now from (39), for t > 6, one obtains, for t > 6,

% (NO (a' {' t))
+1(No(a, A0, b), 1) + No(€, AGE,0),0)) |

(42)

NO(A(ar b),A(f, ()' t) =

43
It is easy to verify that conditions of Theorem 13 are satisfied with @)
l=m=%andn=0.
Then, A has unique coupled FP fora = 2 and b = 2.
Aa,b) = A(3,3) = 282372 _ 5 4(3,3) = 3. (44)

Application

In this section, we present an application of Lebesgue integral (LI)
mapping to support our main work. In 2002, Branciari (Branciari, 2002)
proved the following result on a complete metric space for a unique FP.

Theorem 17

Let (U,d) be a complete metric space, a € (0,1),and A: U - U a
mapping such thatVv a,b € U,
d(Aa,Ab) d(a,b)

J. p(s)ds<a I o(s)ds, (45)

0 0
where ¢: (0,0) - (0, ») is a Lebesgue integrable mapping which is
summable (i.e., with finite integral on each compact subset of (0, ) and
foreach t > 0,
d(a,b)

j o(s)ds. (46)

0
Then, A has a unique FP u € U such that for any a € U, l_imA{; = u. Now,
P imded

we are in the position to use the above concept and to prove a unique
coupled FP-theorem in FCM-spaces.




Theorem 18

Let A:U? - U be a mapping on complete RFCMS (U, N,,®) in which N,
is triangular and satisfies the inequality

jgo(s)dsSlj¢(s)ds+mj.go(s)ds
No(a,A(a, b),t) + No(f,A(E, ():t) } (47)
+N0(a,A(f, (),t) + No(g,A(a, b),t)

VabéleU,t=0,1€0,1),and m = 0 with (I + 4m) < 1 and where
@:0,00) - 0,) is a Lebesgue integrable mapping which is summable
(i.e., with finite integral on each compact subset of 0, ) and for each
>0,
d(a,b)
I o(s)ds (48)
0
Then, A has a unique coupled FP in U.

M(AGa,b), A0, = |

Conclusion

This article introduced the idea of coupled FP-results in RFCMS and
used "the triangular property of RFCMS" to demonstrate certain special
coupled FPT under the revised contractive type requirements. Some
examples are provided that supported our conclusions as well.
Furthermore, a Lebesgue integral mapping application is provided to
enhance our primary findings. With the aid of this novel idea, it is possible
to demonstrate more modified and universal contractive type coupled FP
results with various integral contractive type of conditions and applications
throughout the whole RFCMS.
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TIPO DE ARTICULO: articulo cientifico original

Resumen:

Introduccion/objetivo: Este articulo presenta el concepto de contraccion
revisada del cono difuso utilizando el concepto de conorma triangular y las
condiciones contractivas revisadas del cono difuso.

Métodos: Este articulo establecio nuevos teoremas de punto fijo acoplados
unicos (teoremas FP) del tipo de contraccion difusa revisada (RFC-C) en
espacios métricos de cono difuso revisados (RFCMS) mediante el uso de
la propiedad triangular de RFCMS.

Resultados: Los resultados obtenidos en puntos fijos en espacios métricos
de cono difuso revisados generalizan algunos resultados conocidos en la
literatura y presentan ejemplos ilustrativos para respaldar el trabajo

principal.
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Conclusién: Las condiciones contractivas de RFC generalizan algunos
tipos de contraccion importantes y examinan la existencia de un punto fijo
en espacios métricos de cono difuso revisados. Ademas, se aplica el
mapeo de tipo integral de Lebesgue para obtener el resultado de existencia
de un punto fijo acoplado unico en RFCMS para validar el trabajo principal.

Palabras claves: métrica difusa revisada, cono difuso revisado, punto
fijo.

HoBbii noaxop k uHterpany Jlebera B nepecMOTPEHHbIX HEYETKMX
KOHYCOOOpa3HbIX METPUYECKNX NPOCTPAHCTBAX C NMOMOLLIbIO €4UHON
CBSA3aHHOW HEMOABWXHON TOYKN

Pasuya+HdupaH Tanratamux®, AHzamymy Mypanupamx®,

lNepusicamu WWanmyrasun®

@ TexHonorm4yeckuin MHCTUTYT xennuapa (aBTOHOMHbIN),
MaTematudeckni dpakyneteT, KaHuunypam, TamunHag, Pecnybnvka NHawns,
KOppecnoHAeHT

6 Yuusepcutet BapatuaacaH, konnemx OxaHanakwmy B Ypymy,
MaTtemaTtunyecknin pakynbTeT U Hay4YHO-UCCNeaoBaTENbCKUN LEHTP,
Tpwnun, TamunHag, Pecnybnuka NHgus

& YHuBepcuTteT lMepusip, Canemckmin Konneok UCKYCCTB U €CTECTBEHHbIX HayK
(aBTOHOMHbBIN), MaTeMaTU4eckuin pakynbTerT,
Hamakkan, TamunHag, Pecny6nuka NHgusa

PYBPUKA TPHTW: 27.25.17 MeTpunyeckas Teopus OyHKUMN,
27.39.15 IluHelHble NpOCTPaHCTBA, CHAOXEHHbIE
TOMOoNIOrnen, NOPSAKOM U APYrMMU CTPYKTYypamm
BWO CTATbW: opurmHanbHasa Hay4dHas ctaTbs

Pesome:

BeedeHue/uenb: B daHHOU cmambe rnpedcmasneHa KoHUenuyus
rnepecMompeHHo20 COKpauwieHusi He4yemkoao KOHyca c
ucronb308aHUEeM KOHUEeNuuU mpeyeosibHUKa U nepecMompeHHbIX
yCrosuli COKpaleHUs1 HEYemKo20 KOoHyca.

Memodbi: B cmambe npedcmasrieHbl HO8ble MepecMOmpeHHbIe
meopembl 06 eduHOU cesi3aHHOU HernodB8UXHOU MmMOoYKe C  murom
cKamusi  Heyemkoeo  KoHyca (RFC-C) (meopembl FP) 8
repecMompPEHHbIX MEMPUYECKUX POCMpPaHCcmeax He4emkoao KOHyca
(RFCMS), ucrionb3ys ceolicmeo mpeyaonsHocmu RFCMS.

Pesynbmamei: [Nony4yeHHble pe3ynbmambl 0 HEMOOBUXHBIM MoYKam
8 [epecMOMPEHHbIX HeYemKuX KOHYyCcOoObpa3HbIX Mempu4yeckux
npocmpaHcmeax 0bobuwjarom HeKOMopbIe U38eCMHbIE pe3yribmameb| 8
numepamype U npedcmasssom UICMpamueHbie MpuMepb! 6
noddepxKy ocHogHoul pabomel.
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Bbi60dbi1: Yeriosgusi cxxamusi RFC 0bobuarom HeKomopble 8axHbIe muribi
CKamusi U uccriedyrom CyuwecmeosaHue HeroO8UXXHOU MOYKU 8
EPECMOMPEHHbIX ~ HEYemKUX  KOHYCOObpasHbIX  MempuyecKux
npocmpaHcmeax. [Nomumo moeao, omobpaxeHue uHmeapasnbHo20 murna
Jlebeza npumeHsiemcsi Onsi roflydeHUs1 pesyrbmama Cyu,ecmeog8aHusi
eduHolU  cesizaHHOU  ¢bukcuposaHHol ~moyku 6 RFCMS ons
nodmeep:>k0eHusi OCHO8HOU pabomal.

Knroyessie crioea. rnepecMompeHHas He4yemkKas Mempuka,
rnepecMompeHHbIl HedYemkul KOHYC, Hernod8UXHas Moyka.

Hosu npuctyn JleberoBom uHTerpany y npepaheHumM gasu KOHYCHUM
METPUYKMM NpocTopMMa nomMony Teopema jeANHCTBEHE CrperHyTe
HernokpeTHe Tauke

PaguyaHdupaH TaHratammk?, AHzamymy Mypanupau®,

lNepujacamu WaHmyraBun®

2 MIHcTuTyT 3a TexHonorujy Llennap, Opercewe 3a maTtemaTtuky,
KaHuunypam, Tamun Hagy, Peny6nuka MHguja,
ayTop 3a npenucky

6 YunsepanteT BapaTtuaacan, YpyHy JaHanakiimu konet,
Operberwe MaTemaTuke 3a NocrneaunIiioMcke U UCTpaxunsadke ctyauje,
Tupyunpananu, TamunHagy, Penybnvka NHawnja

® YHuBep3auteT MNepuap, Konel ymeTHoCcTM 1 Hayke CenBam (ayTOHOMHM),
kaTtegpa matematuke, Hamakan, Tamun Hagy, Peny6nuka MHgunja

OBNACT: matematuka
KATETOPWUJA (TUIM) YNAHKA: opyriHanHm Hay4YHu pag

Caxxemak:

Yeod/yurb: Oeaj pad yeodu nojam ripepaheHe ¢pa3He KOHycHe
KOHmMpakyuje nomohy KoHuernma mpoy2aoHe KOHOpMe U rpepaheHoe
hasHo2 KOHYCHO2 KOHMPaKMmUsHo2 ycrioea.

Memode: lNpedcmaesrbeHe cy Hoge meopeme jeOUHCmEeHe cripegHyme
HeriokpemHe mauke murna RFC-C (revised fuzzy cone contraction —
npepefieHe asu KOHycHe KOHmMpakyuje) y npepaheHum ¢ha3u KOHYCHUM
mempuukum ripocmopuma (RFCMS — revised fuzzy cone metric spaces)
Kopuwherem ceojcmea mpoyerna Koje nocedyjy RFCMS.

Pesynmamu: [obujeHu pe3ynmamu Ha HEroKpemHUM madkama y
npepaheHuM ¢ha3u KOHYCHUM MempuUYKUM rpocmopuma 2eHepanusyjy
Heke rio3Hame pe3ynmame U3 Jsumepamype U npedcmasrbajy
unycmpamueHe rpumepe Koju rnodpxasajy 0cHo8y og8oe pada.

Sakpyyvak: KoHmpakmueHu ycriosu RFC eeHeparnusyjy Heke eaxHe
murioge KoHmMpakyuja u ucnumyjy rocmojase HernokpemHe madke y
npepalfieHum ga3u KOHYCHUM MempuYKuM rpocmopuma. lNpumerseHo je u
npecrnukasare muna flebeeogoz uHmeepana 3a dobujarbe pe3dynmama




JjeduHcmeeHe cripegHyme Herlokpem+e madke y RFCMS 3a eanudauujy
080e pada.

KrbyyHe peuyu: npepafleHa a3u mempuka, rnpepaheH ¢hasu KOHYC,
HerokpemHa madka.
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