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Abstract. The notion of quasi-contractions was introduced by Lj. B. Ćirić [2]. The paper [2] has been cited

over 700 times up to now. The result on existence and uniqueness of fixed point for quasi-contractions by Ćirić

is one of the most general results in the metrical fixed point theory (see [1]).

In this talk (paper), we present a short survey of development of theory of quasi-contractive mappings, their

generalizations and applications. Further, using quasi-contractive inequality with the non-linear comparison

function, we obtain a result on existence and uniqueness of the common fixed point for hybrid pair of single-

valued and multi-valued mapping defined on b-metric spaces. Our result generalizes earlier results obtained in

[3] and [4]. Also, we give the application of the obtained results to dynamic systems.

Let (X, d, s) be a b-metric space and B(X) is a family of all nonempty bounded subsets of X. We shall use

the function δ : B(X)×B(X) → [0,+∞) defined by δ(A,B) = sup{d(a, b) : a ∈ A, b ∈ B}, for any A,B ∈ B(X).

Theorem 1. Let X be an arbitrary nonempty set, (Y, d, s) be a b-metric space, F : X → B(Y ) and g : X → Y be

multi-valued and single-valued functions respectively. Suppose that F (X) ⊆ g(X), g(X) is a complete subspace

of Y and that there exists the function φ : [0,+∞) → [0,+∞) such that:

Suppose that there exists functions φi : [0,+∞) → [0,+∞), i ∈ {1, . . . , 5} such that:

(a) φi(0) = 0, φi(r) < r for all r > 0,

(b) lim
x→+∞

(x− φi(x)) = +∞, limt→r−φ(t) < r, limt→r+φi(t) ≤ r for any r > 0,

(c) if lim
t→s+

φ(t) = s for some s > 0, then there exists ε > 0 such that φ(t) = s for any t ∈ (s, s+ ε), and

(d) δ(Fx, Fy) ≤ max{φ1(δ(gx, gy)), φ2(δ(gx, Fx)), φ3(δ(gy, Fy)), φ4(δ(gx, Fy)), φ5(δ(Fx, gy)}, for all x, y ∈ X.

Then F and g have the unique coincidence point z ∈ Y such that z is the limit of every Jungck sequence

defined by F and g. Moreover, if X = Y and F and g are weakly compatible, then z is the unique common strict

fixed point of F and g.
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[4] N. Savanović, I. Arand-elović, Z. Mitrović. The results on coincidence and common fixed points for a new
type multi valued mappings in b-metric spaces. Mathematics, 2022, 10, 856.


