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Annotation: The canonical form of the cubic stochastic operator is a relatively new
concept of mathematical analysis that plays an important role in the application of
mathematics to practice.
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AHHOTaUMA: KaHoHuyeckass ¢opma KyOUYECKOTro CTOXaCTHUYECKOro omepaTopa
OTHOCHUTEJIbHO HOBOE MOHSAITHUE MaTeMaTUYeCKOro aHa/lu3a, MMelollee 60J/blIoe 3Ha4YeH e B
IPUJIOKEHUSIX MaTeMAaTUKH.

Kiro4yeBble cioBa: /luHaMU4eckue cUcTeMbl. ApudMeTHudyecKass Iporpeccusi. HEMHOIO
OTJINYAETCSl.

Annotatsiya: Kubik stoxastik operatorining kanonik ko‘rinishi matematik analizning
nisbatan yangi tushunchasi bo‘lib, bu matematikaning amaliyotga tatbiq etilishida muhim
ahamiyat kasb etadi.

Kalit so'zlar: Dinamik tizimlar. Arifmetik progressiya. biroz farq qiladi.

First, we need to answer the question of what is a dynamic system. The answer to this
question is very simple: take a scientific calculator and enter an arbitrary number. Then let's
start repeatedly pressing one of the function keys. This iterative process is an example of a
discrete dynamical system. Let's take the exponential function as an example and repeat the

same experiment as above. Given an initial value of . X, >0, the following levels of g
increase:

X,e",e ...,

Let's look at another example, the f(X)=SINnX function. In this case, given an initial
value Xy the iteration sequence of this function tends to zero.

Dynamical systems are studied in 2 types: continuous and discrete-time dynamical
systems [1].

Let X be an arbitrary set. A dynamic system is formed by the reflection, which
corresponds to each of its elements according to the rules. Let us denote this reflection by ff. A
f : X — X reflection is said to transfer X to itself. It should be noted that reflections are
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one of the main concepts found in all areas of mathematics. The main task of dynamic systems
is to learn what happens when we repeatedly apply reflection.
Since f(X) corresponds to the element X € X , since it is again an element of the set X,

N\

one can ask what f corresponds to. It is known that f(X) corresponds to f(f(X)). For the
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sake of brevity, we accept to write it in the following form, as in algebra: f?(X) Asa
result of continuing the same process.

X, f(x), f2(x), f*(x),...

a sequence is formed. This sequence is called the trajectory of element X and is usually
denoted as O(X). Thus, a trajectory is the result of successively applying a reflection to an

element of the set X . Ifwe say X = f"(X), then the {Xn} trajectory is a generated sequence.
This is a sequence

X =Tf(x)

X, =X

satisfies the condition. The first of these conditions is called the equation of the dynamic

system, and the second is called the initial condition. All {Xn} sequences satisfying a discrete

equation are called its general solution.

Now let's consider the above in examples [1].

Arithmetic progression was considered the simplest example of dynamical systems. In
this case, the set X can be the set of all real numbers, the set of rational numbers, or the set
of integers, or even the set of natural numbers under certain conditions. In this f(X)

reflection
f(x)=x+d
is given by the formula. In this case, the progression difference d, like X, should also
belong to the set X under consideration. If we write the equation of this dynamic system,
X ., =X +d
will appear. all solutions of the equation are given by the formula X =X+ nd (where X isan
arbitrary number). It differs slightly from the X =X+ (n—1)d formula for the N-term of the

arithmetic progression given in school mathematics: in the next formula, the progression
starts from the X -term, and we start the dynamic system from the X, -term.
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