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Abstract:

Introduction/purpose: The aim of the paper is to establish some coupled fixed

point results in C*-algebra-valued b-metric spaces. Moreover, the obtained re-

sults are used to define the sufficient conditions for the existence of the solutions

of some classes of integral equations.

Methods: The method of coupled fixed points gives the sufficient conditions for

the existence of the solution of some classes of integral equations.

Results: New results were obtained on coupled fixed points in C * -algebra-valued

b-metric space.
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Conclusion: The obtained results represent a contribution in the fixed point theory

and open new possibilities of application in the theory of differential and integral

equations.

Key words: Coupled fixed point, C*-algebra, integral equation.

Basic definitions

In this section, we review some facts of the C*-algebras which are

needed in this paper. The references (Ali Abou Bakr, 2019), (Bai, 2016),

(Bonsal, 1962), (Hussain et al, 2018), (Huang et al, 2018), (Hussain&Mitro-

vić, 2017), (Kadelburg et al, 2016), (Kadelburg&Radenović, 2016), (Kong-

ban&Kumam, 2018), (Ma et al, 2014), (Ma&Jiang, 2015), (Mitrović et al,

2019), (Radenović et al, 2017), (Radenović et al, 2019), (Vujaković et al,

2019), (Zoto et al, 2019), (Wu&Zhao, 2018), (Cao&Xin, 2016) and (Todor-

čević, 2019) are useful.

We denote A as a unital C*-algebra with the unit 1A.

Let

Ah = {t ∈ A : t = t∗}.

We say t ∈ A a positive element, showed it by t � 0A if t ∈ Ah and

σ(t) ⊆ [0,∞), where 0A is the zero element in A and σ(t) is the spectrum

of t.

On the set Ah we have a partial ordering given by v � u if and only if

v − u � 0A. Also, we will denote

A+ = {t ∈ A : t � 0A}

and

A′ = {t ∈ A : tk = kt for all k ∈ A}.

Definition 1. Assume that X 6= ∅. As usual suppose that δ : X × X → A is

a function fulfilling:

(1) δ(u, v) � 0A for each u and v in X ;

(2) δ(v, u) = 0A if v = u;

(3) δ(u, v) = δ(v, u) for each u and v in X ;

(4) δ(u, v) � δ(u, t) + δ(t, v) for each u, v and t ∈ X .

Then δ is a C*-algebra-valued metric (shortly, C*-AV-M).
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Definition 2. Assume that X 6= ∅. Suppose that b ∈ A′ such that ||b|| ≥ 1.

A function δb : X 2 → A is said to be a C*-algebra-valued b-metric (in short

C*-AV-BM) on X if for every u, v, t ∈ A:
(1) δb(u, v) � 0A for each u and v in X and δb(u, v) = 0 if u = v;

(2) δb(u, v) = δb(v, u);

(3) δb(u, v) � b[δb(u, t) + δb(t, v)].

Then (X ,A, δb) is a C*-AV-BM space with the coefficient b.

Example 1 (Ma&Jiang (2015)). Assume that X = R and A =Mn(R). Now,
we define

δ(u, v) = diag(c1|u− v|p, c2|u− v|p, . . . , cn|u− v|p),

where diag denotes a diagonal matrix, and where u, v ∈ R, c1, . . . , cn posi-
tive constants and p ∈ (1,+∞). It can be shown that (X ,A, δ) is a complete
C*-AV-BM. We only prove the third statement of Definition 2. For this we

have:

|u− v|p ≤ 2p(|u− t|p + |t− v|p),
then δ(u, v) � A[δ(u, t) + δ(t, v)] for every u, v, t ∈ X , where A = 2pI ∈ A′

and A > I by 2p > 1. Since |u− v|p ≤ |u− t|p + |t− v|p is impossible for all
u � t � v, (X ,Mn(R), δ) is not a C*-AV-M space.

Definition 3. Assume that (X ,A, δb) is a C*-AV-BM space. (u, v) ∈ X × X
is called a coupled fixed point (shortly FP) of the function ψ : X ×X → X if

ψ(u, v) = u and ψ(v, u) = v.

For some useful applications, see (Kongban&Kumam, 2018) and (Ali

Abou Bakr, 2019).

Main results
The following theorem is one of our main results.

Theorem 1. Assume that (X ,A, δb) is a C*-AV-BM space and suppose that

ψ : X 2 → X is a function satisfying

δb(ψ(u, v), ψ(t, s)) � a∗δb(u, t)a+ a∗δb(v, s)a, (1)

for every u, v, t, s ∈ X , in which a ∈ A with ||a|| < 1√
2
. Then ψ has a unique

coupled FP. Moreover, ψ has a unique FP in X .
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Proof. Let u0, v0 ∈ X . Set u1 = ψ(u0, v0) and v1 = ψ(v0, u0). We obtain two

sequences {un}, {vn} inX such that un+1 = ψ(un, vn) and vn+1 = ψ(vn, un)

if we continue the above process. From (1) we have

δb(un, un+1) = δb(ψ(un−1, vn−1), ψ(un, vn)) (2)

� a∗δb(un−1, un)a+ a∗δb(vn−1, vn)a

� a∗(δb(un−1, un) + δb(vn−1, vn))a.

Similarly,

δb(vn, vn+1) = δb(ψ(vn−1, un−1), ψ(vn, un)) (3)

� a∗δb(vn−1, vn)a+ a∗δb(un−1, un)a

� a∗(δb(vn−1, vn) + δb(un−1, un))a.

Let

δn = δb(un, un+1) + δb(vn, vn+1).

From (2) and (3), we have

δn = δb(un, un+1) + δb(vn, vn+1)

� a∗(δb(un−1, un) + δb(vn−1, vn))a+ a∗(δb(vn−1, vn) + δb(un−1, un))a

= 2(a∗(δb(un−1, un) + δb(vn−1, vn))a)

� (
√
2a)∗(δb(un−1, un) + δb(vn−1, vn))(

√
2a)

� (
√
2a)∗δn−1(

√
2a).

Due to the following property: (if t, k ∈ Ah, then t � k implies u∗tu �
u∗ku), we can obtain for any n ∈ N,

0A � δn � (
√
2a)∗δn−1(

√
2a) � . . . � ((

√
2a)∗)nδ0(

√
2a)n.

If δ0 = 0A, then from (2) of Definition 2 we know (u0, v0) is a coupled FP

of F .

Now, by letting δ0 � 0A, we can obtain for m,n ∈ N, n > m

δb(un, um) � b(δb(un, un−1) + δb(un−1, um))

� bδb(un, un−1) + b2δb(un−1, un−2) + b2δb(un−2, um)

� bδb(un, un−1) + b2δb(un−1, un−2)
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+ b3δb(un−2, un−3) + . . .+ bn−mδb(um+1, um)

� bδb(un, un−1) + b2δb(un−1, un−2) + . . .

+ bn−m−1δ b (um+2, um+1) + bn−m−1δ b (um+1, um) .

Similarly,

δb(vn, vm) � bδb(vn, vn−1) + b2δb(vn−1, vn−2) + . . .+

bn−m−1δ b (vm+2, vm+1) + bn−m−1δ b (vm+1, vm) .

Therefore,

δb(un, um) + δb(vn, vm) � b(δb(un, un−1) + δb(vn, vn−1))

+ b2(δb(un−1, un−2) + δb(vn−1, vn−2))

+ . . .+ bn−m−1 (δ b (um+2, um+1) + δ b (vm+2, vm+1))

+ bn−m (δ b (um+1, um) + δ b (vm+1, vm))

� bδn−1 + b2δn−2 + . . .+ bn−mδm

� b((2
1

2a)∗)n−1δ0(2
1

2a)n−1 + b2((2
1

2a)∗)n−2δ0(2
1

2a)n−2

+ . . .+ bn−m((2
1

2a)∗)mδ0(2
1

2a)m

�
m∑

k=n−1

bn−k((2
1

2a)∗)kδ0(2
1

2a)k.

Therefore,

||δb(un, um) + δb(vn, vm)|| ≤
m∑

k=n−1

||b||n−k||
√
2a||2kδ0

≤
∞∑

k=n−1

||b||n−k||
√
2a||2kδ0

≤ ||b||||
√
2a||2(n−1)

1− ||b||−1||
√
2a||2

δ0

=
||b||

1− ||b||−1||
√
2a||2

||
√
2a||2(n−1)δ0.
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Since ||a|| < 1√
2
, we have

||δb(un, um) + δb(vn, vm)|| ≤ ||b||
1− ||b||−1||

√
2a||2

||
√
2a||2(n−1)δ0 −→ 0,

δb(un, um) � δb(un, um) + δb(vn, vm),

and

δb(vn, vm) � δb(vn, vm) + δb(un, um),

yields that {un} and {vn} are Cauchy sequences in X , so we can find u and

v in X such that limn→∞ un = u and limn→∞ vn = v. Now, we prove that

ψ(u, v) = u and ψ(v, u) = v.

From the triangle inequality and (1), we obtain

δb(ψ(u, v), u) � b[δb(ψ(u, v), un+1) + δb(un+1, u)]

� b[δb(ψ(u, v), ψ(un, vn)) + δb(un+1, u)]

� b[a∗δb(u, un)a+ a∗δb(v, vn)a+ δb(un+1, u)],

taking n→ ∞, we have that δb(ψ(u, v), u) = 0A, and consequently ψ(u, v) =

u. In the same way ψ(v, u) = v. Therefore, a coupled FP of ψ is (u, v).

Assume that another coupled FP of ψ is (u′, v′), so

δb(u, u
′) = δb(ψ(u, v), ψ(u

′, v′)) � a∗δb(u, u
′)a+ a∗δb(v, v

′)a,

δb(v, v
′) = δb(ψ(v, u), ψ(v

′, u′)) � a∗δb(v, v
′)a+ a∗δb(u, u

′)a,

and hence

δb(u, u
′) + δb(v, v

′) � (
√
2a)∗(δb(u, u

′) + δb(v, v
′))(

√
2a).

The above inequality with ||
√
2a|| < 1 yields that

||δb(u, u′) + δb(v, v
′)|| ≤ ||

√
2a||2||δb(u, u′) + δb(v, v

′)||.

The above inequality holds only when ||δb(u, u′)+δb(v, v′)|| = 0, which gives

(u′, v′) = (u, v). So the coupled FP is unique.

Now, we prove that u = v to show that ψ has a unique FP. Note that

δb(u, v) = δb(ψ(u, v) + ψ(v, u)) � a∗δb(u, v)a+ a∗δb(v, u)a,

and hence

||δb(u, v)|| ≤ ||a||2||δb(u, v)||+ ||a||2||δb(v, u)||
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≤ 2||a||2||δb(u, v)||.

In fact, from ||a|| < 1√
2
we get ||δb(u, v)|| = 0, thus u = v.

Lemma 1. (Ma et al, 2014)

1) If u ∈ A+ with ||u|| < 1
2 , then 1A − u is invertible.

2) If u, v ∈ A+ with uv = vu, then uv � 0A.

3) If u, v ∈ Ah and t ∈ A′
+, then u � v deduces tu � tv, where A′

+ =

A+ ∩ A′.

Theorem 2. Assume that (X,A, δb) is a complete C*-AV-BM space and sup-

pose that the function ψ : X 2 → X satisfies

δb(ψ(u, v), ψ(t, s)) � aδb(ψ(u, v), u) + bδb(ψ(t, s), t), ∀u, v, t, s ∈ X (4)

in which a, b, c,∈ A′
+ with ||a||+ ||b|| < 1, ||ac||+ ||bc|| < 1, ||c|| > 1. Then ψ

has a unique coupled FP. Also, ψ has a unique FP in X .

Proof. As in Theorem 1, choose {un} and {vn} in X and set un+1 =

ψ(un, vn) and vn+1 = ψ(vn, un). Then from (4),

δb(un, un+1) = δb(ψ(un−1, vn−1), ψ(un, vn))

� aδb(ψ(un−1, vn−1), un−1) + bδb(ψ(un, vn), un)

= aδb(un, un−1) + bδb(un+1, un),

Thus,

(1A − b)δb(un, un+1) � aδb(un, un−1),

Similarly,

(1A − b)δb(vn, vn+1) � aδb(vn, vn−1),

Since a, b ∈ A′
+ with ||a|| + ||b|| < 1, then 1A − b is invertible and (1A −

b)−1a ∈ A′
+. Therefore

δb(un, un+1) � (1A − b)−1aδb(un, un−1),

δb(vn, vn+1) � (1A − b)−1aδb(vn, vn−1),

Then

||δb(un, un+1)|| ≤ ||(1A − b)−1a||||δb(un, un−1)||,
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||δb(vn, vn+1)|| ≤ ||(1A − b)−1a||||δb(vn, vn−1)||,
It follows from the fact

||(1A − b)−1a|| ≤ ||(1A − b)−1||||a|| ≤
∞∑
k=0

||b||k||a|| = ||a||
1− ||b||

< 1.

Hence {un} and {vn} are Cauchy sequences in X . By the completeness

of X , there are u, v ∈ X such that limn→∞ un = u and limn→∞ vn = v. As

δb(ψ(u, v), u) � c[δb(un+1, ψ(u, v)) + δb(un+1, u)]

= cδb(ψ(un, vn), ψ(u, v)) + cδb(un+1, u)

� caδb(ψ(un, vn), un) + cbδb(ψ(u, v), u) + cδb(un+1, u)

� caδb(un+1, un) + cbδb(ψ(u, v), u) + cδb(un+1, u),

which deduces that

δb(ψ(u, v), u) � (1A − cb)−1caδb(un+1, un) + (1A − cb)−1cδb(un+1, u).

like above

||(1A − cb)−1ca|| ≤ ||(1A − cb)−1||||ca|| ≤
∞∑
k=0

||cb||k||ca|| = ||ca||
1− ||cb||

< 1.

||(1A − cb)−1c|| ≤ ||(1A − cb)−1||||c|| ≤
∞∑
k=0

||cb||k||c|| = ||c||
1− ||cb||

< 1.

Then δb(ψ(u, v), u) = 0A or equivalently ψ(u, v) = u. In the same way,

ψ(v, u) = v. Now if (u′, v′) is another coupled FP of ψ, then from (4), we get

δb(u, u
′) = δb(ψ(u, v), ψ(u

′, v′))

� aδb(u
′, ψ(u′, v′)) + bδb(u, ψ(u, v)) = 0A,

Hence δb(u
′, u) = 0A, and thenu

′ = u. In the same way, we can obtain

that v′ = v. That is, (u, v) is the unique coupled FP of ψ. Now, we prove the

uniqueness of FPs of ψ. Using (4), we obtain

δb(u, v) = δb(ψ(u, v), ψ(v, u))

� aδb(ψ(u, v), u) + bδb(ψ(v, u), v)

= aδb(u, u) + bδb(v, v) = 0A.

This yields that u = v.
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Theorem 3. Assume that (X ,A, δb) is a complete C*-AV-BM space and let

the function F : X 2 → X hold

δb(ψ(u, v), ψ(t, s)) � aδb(ψ(u, v), t) + bδb(ψ(t, s), u), ∀u, v, t, s ∈ X (5)

where a, b, c ∈ A′
+ with ||a|| + ||b|| < 1, ||ac|| + ||bc|| < 1, ||c|| > 1. then ψ

has a unique coupled FP. Also, ψ has a unique FP in X .

Proof. Similar to Theorem 2, choose two sequences {un} and {vn} in X
and set un+1 = ψ(un, vn) and vn+1 = ψ(vn, un). Then from (5) we obtain

δb(un, un+1) = δb(ψ(un−1vn−1), ψ(un, vn))

� aδb(ψ(un−1, vn−1), un) + bδb(ψ(un, vn), un−1)

= aδb(un, un) + bδb(un+1, un−1)

= bδb(un+1, un−1)

� cb(δb(un+1, un) + δb(un, un−1))

= cbδb(un+1, un) + cbδb(un, un−1),

Thus,

(1A − cb)δb(un, un+1) � cbδb(un, un−1). (6)

By the symmetry in (5),

δb(un+1, un) = δb(ψ(unvn), ψ(un−1, vn−1))

� aδb(ψ(un, vn), un−1) + bδb(ψ(un−1, vn−1), un)

= aδb(un+1, un−1) + bδb(un, un)

= aδb(un+1, un−1)

� ca(δb(un+1, un) + δb(un, un−1))

= caδb(un+1, un) + caδb(un, un−1),

that is,

(1A − ca)δb(un, un+1) � caδb(un, un−1). (7)

Now, from (6) and (7) we obtain

(1A − ca+ cb

2
)δb(un, un+1) �

ca+ cb

2
δb(un, un−1).
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Since a, b, c ∈ A′
+ with ||ca+cb|| ≤ ||ca||+||cb|| < 1, then (1A− ca+cb

2 )−1 ∈
A′

+, which together with [3, Lemma 1] yields that

δb(un, un+1) � (1A − ca+ cb

2
)−1 ca+ cb

2
δb(un, un−1).

Let t = (1A − ca+cb
2 )−1 ca+cb

2 , then ||t|| = ||(1A − ca+cb
2 )−1 ca+cb

2 || < 1.

By using the same argument of Theorem 2, we obtain {un} which is a

Cauchy sequence inX. Also, one can show that {vn} is a Cauchy sequence
in X . Therefore by the completeness of X , there are u, v ∈ X such that

limn→∞ un = u and limn→∞ vn = v. Now, we obtain that ψ(u, v) = u and

ψ(v, u) = v. To do this, we have

δb(ψ(u, v), u) � c[δb(un+1, ψ(u, v)) + δb(un+1, u)]

= cδb(ψ(un, vn), ψ(u, v)) + cδb(un+1, u)

� caδb(ψ(un, vn), u) + cbδb(ψ(u, v), un) + cδb(un+1, u)

� caδb(un+1, u) + cbδb(ψ(u, v), un) + cδb(un+1, u),

and then

||δb(ψ(u, v), u)|| ≤ ||ca||||δb(un+1, u)||+||cb||||δb(ψ(u, v), un)||+||c||||δb(un+1, u)||,

by the continuity of the metric and the norm, we get

||δb(ψ(u, v), u)|| ≤ ||cb||||δb(ψ(u, v), u)||.

Since ||cb|| < 1, it implies that ||δb(ψ(u, v), u)|| = 0, and then ψ(u, v) = u.

In the same way, ψ(v, u) = v, which implies that (u, v) is a coupled FP of ψ.

By the same reasoning in Theorem 2, we obtain u = v, which means that

ψ has a unique FP in X .

Existence and uniqueness

Consider the next equation:

x(m) =

∫
E
(T1(m,n) + T2(m,n))(α(n, x(n)) + β(n, x(n))dn+ J(m), m ∈ E

(8)

for the Lebesgue measurable set of E in which m(E) <∞.
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In what follows, we always let X = L∞(E) denote a class of essentially
bounded measurable functions on E , where E is a Lebesgue measurable

set such that m(E) <∞.

Now, we consider the functions T1, T2, α, β fulfill the following assump-

tions:

(i) T1 from E × E to R≥0, T2 from E × E to R≤0. Also, two integrable

functions α and β are from E × R to R, and J ∈ L∞(E);
(ii) there exists ` ∈ (0, 12) such that

0 ≤ α(m,x)− α(m, y) ≤ `(x− y)

and

−`(x− y) ≤ β(m,x)− β(m, y) ≤ 0

for m ∈ E and x, y ∈ R;
(iii) supm∈E

∫
E(T1(m,n)− T2(m,n))dn ≤ 1.

Theorem 4. Suppose that assumptions (i)-(iii) hold. Then the integral equa-

tion (8) has a unique solution in L∞(E).

Proof. Let X = L∞(E) and B(L2(E)) be the set of bounded linear operators
on a Hilbert space L2(E). We endow X with the b-metric δb : X × X →
B(L2(E)) defined by

δb(α, β) =M|α−β|p

where M|α−β|p is the multiplication operator on L2(E). Hence

(X , B(L2(E)), δb) is a complete C*-AV-BM space. Define the self-mapping

Ψ : X × X → X by

Ψ(x, y)(m) =

∫
E
T1(m,n)(α(n, x(n)) + β(n, y(n)))dn

+ T2(m,n)(α(n, y(n)) + β(n, x(n)))dn+ J(m),

for all m ∈ E . Now, we have

δb(Ψ(x, y),Ψ(u, v)) =M|Ψ(x,y)−Ψ(u,v)|p .

We obtain,

|(Ψ(x, y)−Ψ(u, v))(m)|p = |
∫
E
T1(m,n)(α(n, x(n)) + β(n, y(n)))dn
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+

∫
E
T2(m,n)(α(n, y(n)) + β(n, x(n)))dn−

∫
E
T1(m,n)(α(n, u(n))

+ β(n, v(n)))dn−
∫
E
T2(m,n)(α(n, v(n)) + β(n, u(n)))dn|p

= (|
∫
E
T1(m,n)(α(n, x(n))− α(n, u(n)) + β(n, y(n))− β(n, v(n)))dn|

+ |
∫
E
T2(m,n)(α(n, y(n))− α(n, v(n)) + β(n, x(n))− β(n, u(n)))dn|)p

≤ (

∫
E
T1(m,n)|α(n, x(n))− α(n, u(n)) + β(n, y(n))− β(n, v(n))|dn

−
∫
E
T2(m,n)|α(n, y(n))− α(n, v(n)) + β(n, x(n))− β(n, u(n))|dn)p

≤ (sup
n∈E

[`|x(n)− u(n)|+ `|y(n)− v(n)|]×
∫
E
(T1(m,n)− T2(m,n))dn)

p

≤ ([`||x− u||∞ + `||y − v||∞] sup
m∈E

∫
E
(T1(m,n)− T2(m,n))dn)

p

≤ (`||x− u||∞ + `||y − v||∞)p

≤ `(||x− u||∞ + ||y − v||∞)p.

Therefore,

||δb(Ψ(x, y),Ψ(u, v))|| = ||M|Ψ(x,y)−Ψ(u,v)|p ||
= sup

||ϕ||=1
(M|Ψ(x,y)−Ψ(u,v)|pϕ,ϕ)

= sup
||ϕ||=1

∫
E
|(Ψ(x, y)−Ψ(u, v))(m)|pϕ(m) ¯ϕ(m)dm

≤ sup
||ϕ||=1

∫
E
|ϕ(m)|2dt(`||x− u||∞ + `||y − v||∞)p

≤ (`||x− u||∞ + `||y − v||∞)p

≤ `(||x− u||∞ + ||y − v||∞)p.

Set a =
√
`1B(L2(E)), then a ∈ B(L2(E)) and ||a|| = |

√
`| < 1√

2
. Hence by

applying Theorem 1, we get the desired result.
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СУЩЕСТВОВАНИЕ И ЕДИНСТВЕННОСТЬ РЕШЕНИЙ

НЕКОТОРЫХ КЛАССОВ ИНТЕГРАЛЬНЫХ УРАВНЕНИЙ C*-

АЛГЕБРЫ В b-МЕТРИЧЕСКИХ ПРОСТРАНСТВАХ
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РУБРИКА ГРНТИ: 27.00.00 МАТЕМАТИКА:

27.25.17 Метрическая теория функций,

27.33.00 Интегральные уравнения,

27.39.29 Приближенные методы

функционального анализа

ВИД СТАТЬИ: оригинальная научная статья

Резюме:

Введение/цель: Цель данной статьи заключается в выяв-

лении сопряженных неподвижных точек C *-алгебры в b-

метрических пространствах. На основании полученных

результатов обсуждается существование решений инте-

гральных уравнений.

Методы: С помощью методов сопряжения неподвижных

точек представлены необходимые условия для существо-

вания решений некоторых классов интегральных уравне-

ний.

Результаты: Получены новые результаты о сопряжен-

ных неподвижных точках C *-алгебры в b-метрическом про-

странстве.

Выводы: Полученные результаты вносят вклад в тео-

рию неподвижных точек и открывают новые возможности

применения в теории дифференциальных и интегральных

уравнений.

Ключевые слова: сопряженная неподвижная точка, C *-

алгебра, интегральное уравнение.

740

V
O
J
N
O
T
E
H
N
IČ
K
I
G
L
A
S
N
IK

/
M
IL
IT
A
R
Y
T
E
C
H
N
IC
A
L
C
O
U
R
IE
R
,
2
0
2
0
,
V
o
l.
6
8
,
Is
s
u
e
4
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КЛАСА ИНТЕГРАЛНИХ ЈЕДНАЧИНА У b-МЕТРИЧКИМ
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ОБЛАСТ: математика

ВРСТА ЧЛАНКА: оригинални научни рад

Сажетак:

Увод/циљ: Циљ овог рада јесте да се добију одређени резул-

тати о придруженим непокретним тачкама у C *-алгебра

b-метричким просторима. Користећи ове резултате да-

ти су довољни услови за егзистенцију рјешења неких класа

интегралних једначина.

Методе: Коришћењем методе придружених фиксних тача-

ка дати су довољни услови за егзистенцију рјешења неких

класа интегралних једначина.

Резултати: Добијени су нови резултати о придруже-

ним фиксним тачкама у b-метричком простору над C*-

алгебром.

Закључак: Добијени резултати представљају допринос

теорији фиксних тачака и отварају нове могућности за

примене у теорији диференцијалних и интегралних једна-

чина.

Кључне речи: придружена фиксна тачка, C *-алгебра, инте-

грална једначина.

Paper received on / Дата получения работы / Датум пријема чланка: 30.09.2020.

Manuscript corrections submitted on / Дата получения исправленной версии работы /

Датум достављања исправки рукописа: 15.10.2020.

Paper accepted for publishing on / Дата окончательного согласования работы / Датум

коначног прихватања чланка за објављивање: 16.10.2020.

741

J
a
k
u
p
o
v
ić
,
E
.
e
t
a
l,
E
x
is
te
n
c
e
a
n
d
u
n
iq
u
e
n
e
s
s
o
f
th
e
s
o
lu
ti
o
n
s
o
f
s
o
m
e
c
la
s
s
e
s
o
f
in
te
g
ra
l
e
q
u
a
ti
o
n
s
C
*-
a
lg
e
b
ra
-v
a
lu
e
d
b
-m

e
tr
ic
s
p
a
c
e
s
,
p
p
.7
2
6
–
7
4
2



© 2019 The Authors. Published by Vojnotehnički glasnik / Military Technical Courier

(http://vtg.mod.gov.rs, http://втг.мо.упр.срб). This article is an open access article distributed under

the terms and conditions of the Creative Commons Attribution license

(http://creativecommons.org/licenses/by/3.0/rs/).

© 2019 Авторы. Опубликовано в ”Военно-технический вестник / Vojnotehnički glasnik / Military

Technical Courier” (http://vtg.mod.gov.rs, http://втг.мо.упр.срб). Данная статья в открытом доступе

и распространяется в соответствии с лицензией ”Creative Commons”

(http://creativecommons.org/licenses/by/3.0/rs/).

© 2019 Аутори. Објавио Војнотехнички гласник / Vojnotehnički glasnik / Military Technical Courier

(http://vtg.mod.gov.rs, http://втг.мо.упр.срб). Ово је чланак отвореног приступа и дистрибуира се у

складу са Creative Commons лиценцом (http://creativecommons.org/licenses/by/3.0/rs/).

742

V
O
J
N
O
T
E
H
N
IČ
K
I
G
L
A
S
N
IK

/
M
IL
IT
A
R
Y
T
E
C
H
N
IC
A
L
C
O
U
R
IE
R
,
2
0
2
0
,
V
o
l.
6
8
,
Is
s
u
e
4

http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/
http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/
http://vtg.mod.gov.rs
http://втг.мо.упр.срб
http://creativecommons.org/licenses/by/3.0/rs/

