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Anotation. Inthisarticle, numerical sequences, their convergence and deviability,
methods of checking numerical sequences for convergence, applications of converging
numerical sequences are studied.

Keywords: converging numerical sequence, limit of numerical sequence,
decreasing numerical sequence, limit of function, limit of functional sequence.

AHAJIN3 NPUBJINKEHHBIX YHUCJ/IEHHBIX
MOCJIEJOBATEJbHOCTEN U UX TPUJIOKEHUA

CaitneBa ['ynepyx Pycram kb13u

byxapckuii rocy1apCTBEHHBIN YHUBEPCUTET,
npernoaaBareiab GU3NKO-MaTEMaTHYECKOT o (aKyIbTeTa
3uknpoBa MyHunca XyceHOBHA

Crynent byxapckoro rocyaapcTBEHHOIO YHUBEPCUTETA,
(u3nKO-MaTeMaTUYECKUHN (aKyJIbTET

AOcTpakT. B 1aHHOW cTaThe M3y4arOTCs YMCIIOBBIE IOCIIEIOBATEIIBHOCTH, UX
CXOJIUMOCTbh U JICBUAHTHOCTh, METOJIbI TPOBEPKU YUCIIOBBIX MOCIEI0BATEILHOCTEH HA
CXOJIUMOCTb, MPUIIOKEHUS CXOASIINXCS YUCIOBBIX MOCIEA0BATEIHHOCTEN.

KuarwueBble ciaoBa: cxoasmascs 4YWCIOBasg IOCIENOBATEIbHOCTh, MPEIEN
YUCJIOBOM MOCIEA0BATEILHOCTH, YOBIBAIOIIASl YMCIOBAs MOCIE0BATEIbHOCTD, IPEIe
dbyHkuuY, npenen GyHKIUOHATBHOM MOCIe10BaTETbHOCTH.

YAQINLASHUVCHI SONLI KETMA-KETLIKLAR
TAHLILI VA ULARNING TADBIQLARI
Annotatsiya. Ushbu  magolada  sonli ketma-ketliklar, ularning
yaginlashuvchanligi va uzoglashuvchanligi, sonli ketma-ketliklarni
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yaqginlashuvchanlikka tekshirish usullari, yaginlashuvchi sonli ketma-ketliklarning
tadbiqlari o‘rganilgan.

Kalit so‘zlar: yaginlashuvchi sonli ketma-ketlik, sonli ketma-ketlikning limiti,
uzoglashuvchi sonli ketma-ketlik, funksiyaning limiti, funksional ketma-ketlik limiti.

In this article, numerical sequences, their convergence and divergence, and their
applications, which are considered important concepts for almost al areas of
mathematics, are studied. It is known that the numerical sequenceisalso aspecial case
of reflection, in which we match the set of natural numbers to the set of real numbers
[1-8].

L et's assume that each n number in the natural sequence of numbers 1,2,...,n,...
Isassigned areal number x,, based on acertain law, then this numbered

X1 ) Xyeery Xipy oo (D

a set of real numbers is called a sequence or sequence. x,, numbers are el ements
or termsof (1). The sum, difference, multiplication, and division of arbitrary sequences
{x,} and {y,,} are again considered numerical sequences and are expressed as follows:

{tn+ bt — b twm } 60/ yn} when y,, # 0 forvn e N.

For agiven numerical sequence, its boundednessisone of theimportant properties
[9-12]. Suppose that such areal number M (number of m) isfound and

Xn < M (x, = m) then the sequence {x,} is said to be bounded from above
(below). In this case, the number M is called the upper limit of the sequence x,, (the
number m is the lower limit). Even if an arbitrary positive number B is taken, if there
is an element x,, of the sequence {x,,} that satisfies the inequality |{x, }| > B, then the
sequence {x,, } is called an unbounded sequence. For example, if we look at sequences
with number

1

{xn} = (_n)3: {yn} = 2n, {tn} = Tl_-l-].

{x,,} is bounded from above by -1 and not bounded from below; {y,,} isbounded
from below by 2 and not bounded from above; and {t,,} is bounded by 1/2 from above
and O from below.

Now we consider the convergence and divergence properties for numerical
sequences. There are several equivalent definitions of the convergence of a numerical
sequence [13-17]. In general, by the converging numerical sequence, we mean that all
subsequent terms of the sequence, starting from one term, are located around a point.
This point is considered the limit of a numerical sequence, and even if we look at the
arbitrary neighborhood of the limit point, the next infinite term of this sequence, starting
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from some term, will definitely be located in this neighborhood. To check if a given
sequence {x,,} converges to anumber a by definition

For Ve > 0, we need to find a number 3 ny(¢) € N, for all n > ny(e), the
inequality |x,, — al < € must be satisfied. If we can find a number dependent on &
satisfying thisinequality, {x,, } all the points after the ny-numbered term of the sequence
are located around the point a. In this case, the given number a is called the limit of the
sequence {x,,} andisexpressed as lim x,, = a.

n—oo
Example 1. General phrase
_2n*+3n+1
- 2n2+4+3n+1
prove by definition that the limit of the sequence {x,,} isa = %

Xn

Solving. To solve this problem, we need to show that even if we take
ve > 0, for the sequence {x,} there are infinitely many terms satisfying the
inequality |x,, — a| < e. Inthis case, the main question to be found isto determinefrom
which element of the sequence {x,} al subsequent elements are located around the
point a [18-24]. To answer this question
lx, —al <e€ (2)
we solve the inequality and determine the number n, depending on ¢
2n*+3n+1 1 11n—4
4m2—5n+6 2 "~ 2(4n%2 —5n +6)
We evaluate expression (3) to form inequality (2).
11n—4 11
2(4n%2 —5n + 6) <4n—5

As a result, the relation n < %(%+ 5) will appear, since ny(¢) is a natura

(3)

=&

number representing the number, we can choose it as follows:
1/11
no(@) = [3(F+3)|+1
Thus, we created a number depending on ¢ that satisfies relation (2). Let's check
the result for a degper understanding. Let's take a positive small quantity as ¢ and
determine the number ny(¢e) according to it. Let ¢ = 51 in this case ny, =16, and for

vn >16 terms of the given sequence {x,, }
2n’+3n+1 1| 1

4n2—5Sn+6 2 <5_
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the inequality holds. The application of converging sequences is important for
many fields. In particular, the methods used in determining the limit of a function,
checking the continuity of a function, convergence of functional sequences,
convergence of functional series, solutions of a linear integral equation are among
these.
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Bnumanue!— JIYIIIITUE HHTEJUVIEKTYAJIBHBIE HCC/IE/IOBAHHUA cmambu u nomepa 8 10pUOU4eckom,
MEOUYUHCKOM, COYUATLHOM, HAYYHOM HCYPHATE, UHPOPMAYUA 8 KIACCAX, NPABA HA UHPOPMAYUIO U NPABUTLHBIE OPSAHbI
Hecym OmeemcmeeHHOCMb 34 MOYHOCHb OAHHBIX OP2AHO8.
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