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AHAJIN3 I[TPUBJIMXXEHHBIX YN CJIIEHHBIX
ITOCJIEJJOBATEJIbHOCTEN U X IIPUJIOXKEHU S

CaitneBa ['ynepyx Pycram kb13u

byxapckuii rocy1apCTBEHHBIN YHUBEPCUTET,
npernojaasarenb OU3nKo-MaTeMaTu4eckoro GpaxkyapTera
3uknpoBa MyHunca XyceHOBHA

Crynent byxapckoro rocyaapCTBEHHOTO YHUBEPCHUTETA,
du3uKO-MaTeMaTHYeCKUil QaKyaIbTeT

AOcTpakT. B 1aHHO# cTaThe U3y4aroTCsl YMCIOBBIE MOCIE0BATENIbHOCTH, UX
CXOJIMMOCTbh U JIEBUAHTHOCTb, METOJIbl MPOBEPKU YUCIOBBIX MOCIIEI0BATEIILHOCTEMN
Ha CXOJIMMOCTb, IPUJIOKEHHUS CXOSAIIUXCSA YACTOBBIX MOCIE0BATEIbHOCTEM.

KuroueBble ci10Ba: CXOASIIAsCA YUCIOBAas IOCIENOBATENIBHOCTh, MPEHE
YHUCJIOBOM TOCJEAOBATEILHOCTH, YOBIBAIOIIAsl YHCJIOBAas TOCJIEAOBATEIBHOCTD,
npenen GyHKIUU, penen GyHKIUOHATBHOM MOCIeI0BaTeIbHOCTH.

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

Kalit so‘zlar: yaginlashuvchi sonli ketma-ketlik, sonli ketma-ketlikning limiti,
uzoqlashuvchi 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 all areas of
mathematics, are studied. It is known that the numerical sequence is also a special
case of reflection, in which we match the set of natural numbers to the set of real
numbers [1-8].

Let's assume that each n number in the natural sequence of numbers
1,2,...,n,...is assigned a real number x,, based on a certain law, then this numbered

X1 s Xyeeey Xppy oo (D

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

tn+ b on— v b ey} X/ yn} when y, #0 forvneNn.

For a given numerical sequence, its boundedness is one of the important
properties [9-12]. Suppose that such a real number M (number of m) is found and

X, < 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

{xn} = (_n)3;{yn} = 2n, {tn} = Tl—+1

{x,} is bounded from above by -1 and not bounded from below; {y,} is
bounded from below by 2 and not bounded from above; and {t,,} is bounded by 1/2
from above and 0 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

http://web-journal.ru/ 41 Yacmb-19_ Tom-4_Anpens -2024



http://web-journal.ru/

ISSN:

JAYYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

at the arbitrary neighborhood of the limit point, the next infinite term of this
sequence, starting from some term, will definitely be located in this neighborhood.
To check if a given sequence {x,,} converges to a number a by definition

For Ve > 0, we need to find a number 3 ny(¢) € N, for all n > ny(¢), the
inequality |x,, — a| < &€ must be satisfied. If we can find a number dependent on &
satisfying this inequality, {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,} and is expressed as 7111_r)£10 X, = Q.

Example 1. General phrase

2 +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| < €. In this case, the main question to be found is to determine
from which element of the sequence {x,,} all subsequent elements are located around
the point a [18-25]. 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? —5n +6)
We evaluate expression (3) to form inequality (2).
11n—4 11
2(4n? —5n+6) <4n—5

As a result, the relation n < i(%+ 5) will appear, since ny(e) is a natural

(3)

=&

number representing the number, we can choose it as follows:
1/11
(@) = [3(+5)]+1
Thus, we created a number depending on ¢ that satisfies relation (2). Let's check
the result for a deeper understanding [26-35]. Let's take a positive small quantity as
¢ and determine the number n,(¢) according to it. Let ¢ = 51 in this case n, =16,

and for vn >16 terms of the given sequence {x,}
2n*+3n+1 1
in? -5n+6 2

<1
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.

REFERENCES

1. Sayliyeva, Gulrux Rustam Qizi. "Diskret matematika va matematik mantiq
fanining «predikatlar mantig’i» bobi mavzularini tushuntirishda samarali yondashuv
va undagi zamonaviy usul va metodlar." Scientific progress 2.1 (2021): 552-558.

2. Tosheva N. A., Ismoilova D. E. Ikki kanalli molekulyar-rezonans modelining
rezolventasi //Scientific progress. — 2021. — T. 2. — Ne. 2. — C. 580-586.

3. Abdullayeva M.A. Ba'zi masalalarni yechishda arifmetik va geometrik
progressiyaning tadbiqlari// Lleatp Hayunsix myoaukanuii (buxdu. uz), 45:45 (2024),
239-244.

4. Abdullayeva M.A. Point spectrum of the operator matrices with the fredholm
integral operators// Ilentp Hay4uHbix nyosukammii (buxdu. uz), 47:47 (2024), 153-
161.

5. Jumayeva C. 1. Q., Shukurova M. D. Q. Ikki noma’lumli birinchi tur
Fredgolm integral tenglamalar sistemasining yechimi hagida //Science and
Education. — 2023. — T. 4. — Ne. 6. — C. 12-18.

6. Jumayeva C. I. Q., Dalliyev B. E. O. G. L. Ajralgan yadroli xususiy integralli
operatorning xos giymatlari va rezolventasi //Scientific progress. — 2023. — T. 4. —
Ne. 5. - C. 219-222.

7. Sayliyeva GRQ Diskret matematika va matematik mantiq fanida bul
funktsiyalarni Jegalkin ko'phadlariga yo'nalish mavzusini materiallarda “matematik
domino” metodidan yuklash //Scientific progress. — 2021. — T. 2. — Yo‘q. 2. — 773-
780-betlar.

8. Sayliyeva G. Ehtimollar nazariyasi va matematik statistika fanidan
“Ta’riflar, teoremalar, isbotlar, formulalar, misollar” usulidan foydalanish // Ileatp
Hay4HbIX myonukanumii (buxdu. uz). —2021. - T. 8. — Yo‘q. 8.

9. Tomesa, Hapruza AxmenoBHa. O BETBSIX CyIIECTBEHHOTO CIIEKTpa OTHOU
3x3-omepaTopHoii MaTpuIbl. Hayka, TexHuka u odopasoBanue 2-2 (2021): 44-47.

10. Tosheva N. A., Ismoilova D. E. Ikki kanalli molekulyar-rezonans
modelining sonli tasviri //Scientific progress. 2021. T. 2. Ne. 1. C. 1421-1428.

11. Sayliyeva G. Diskret hardi operatori normasi uchun baholar // Ilentp
Hay4HbIX myOymkanuii (buxdu. uz). — 2023. — T. 38. — Ne. 38.

http://web-journal.ru/ 43 Yacmb-19_ Tom-4_Anpens -2024



http://web-journal.ru/

ISSN:

JAYYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

12. Ab6pynnaeea M.A. Pemienuwe 3amad TeOMETpUU C HCIOJIb30BaHUEM
nporpeccuu u ee cBoiicts// LleHTp HayuHbIxX myonukanmii (buxdu. uz), 47:47 (2024),
c. 173

13. AbnynnaeBa M.A. Ilpumenenne merona "Peibuii ckenetr" mpu perieHun
3ama4 apudmerndeckux nporpeccun// Llentp mHayunsix myOaukanuii (buxdu. uz),
8:8 (2022), c. 1156-1166.

14. Myxutauno P.T., AGaymmaeBa M.A. KpaitHue TOYKM MHOXXECTBa
KBaJIpaTHYHBIX OIepaTopoB, onpeaenecHubix Ha SM1// Scientific progress, 1:2 (2021),
c. 470-477.

15. Jumayeva C. Local inner derivations on four-dimensional Lie algebras
//Mlentp Hayunbix myommkanui (buxdu. uz). — 2024. — T. 45. — Ne. 45.

16. Sayliyeva G. Talabalarning o'gitilayotgan fanlarga gizigishini oshirishda
foydalaniladigan samarali pedagogik metodlar //ILMIY NASHRIYOTLAR
MARKAZI (buxdu. uz). — 2023. — T. 44. — Yo‘q. 44.

17. Tosheva N. A., Ismoilova D. E. The presence of specific values of the two-
channel molecular-resonance model //Scientific progress. — 2021. — T. 2. — Ne. 1. —
C. 111-120.

18. Sayliyeva G. 3x3 operator matritsasining ixcham bo‘lmagan tebranishli
asosly spektri // Llentp Hayunbix myomukanui (buxdu. uz). 2023. T. 39. Ne. 39.

19. Sayliyeva G. Birinchi tur - Fredgolm integralining muhim turlari va ularni
yechish usullari // Lleatp nHayunsix myommkarwmii (buxdu. uz). 2023. T. 38. Ne. 38.

20. Rasulov T., Tosheva N. Main property of regularized Fredholm determinant
corresponding to a family of 3x 3 operator matrices //European science. — 2020. —T.
2.—C.51.

21. Sayliyeva G. Uch o 'Ichamli go ‘zg ‘'alishga ega umumlashgan fridrixs
modelining xos giymatlari hagida // Llentp nayunbix myonukammid (buxdu. uz). —
2023. - T. 38. — Ne. 38.

22. Xaydar Raupovich Rasulov. Boundary value problem in a domain with
deviation from the characteristics for one nonlinear equation with mixed type. AIP
Conf. Proc. 2781, 020016 (2023).

23. Rasulov X.R. Qualitative analysis of strictly non-Volterra quadratic
dynamical systems with continuous time // Communications in Mathematics, 30
(2022), no. 1, pp. 239-250.

24. PacynoB X.P. O6 opHON KBagpaTWUYHOW JMHAMUYECKOM CHUCTEME C
HEMpepbIBHBIM BpemeHeM // Te3uchl MEXIyHapOAHOW Hay4YHO-NPAKTHYECKOU

http://web-journal.ru/ 44 Yacmb-19_ Tom-4_Anpens -2024



http://web-journal.ru/

ISSN:

JAYYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

KOHpEepeHIIUn «AKTyallbHbIE 3aJadud MaTEeMAaTHYeCKOrO MOJCIHPOBAHUS U
uHbopMamoHHbIX TexHonorui» Nukus, May 2-3, 2023, Ctp.286-287.

25. Rasulov, X. (2022). O6 onHOM AMHAMHYECKOWCHCTEME C HEMPEPHIBHBIM
BpemeHeM. LlenTp HayuHbIX myOmukarmii (buxdu.Uz), 22(22).

26. Rasulov, R. X. R. (2022). Ikkita buzilish chizig’iga ega giperbolik tipdagi
tenglama uchun Koshi masalasi hagida. [{leatp HayuHbIX MyOJHKAIIUI
(buxdu.Uz), 18(18).

27. Rasulov, X. (2022). KpaeBbie 3amaun sl KBa3WJIMHEWHBIX ypaBHEHHI
CMENIAHHOTO THIIA C ABYMS JIMHUSIMU BHIpOKICHUS. [[eHTp HAydHBIX MyOJIHMKaIui
(buxdu.Uz), 8(8).

28. Rasulov, R. X. R. (2022). Buzilish chizig’iga ega kvazichizigli elliptik
tenglama uchun Dirixle-Neyman masalasi. Llentp HayuHBIX mTyONIHKaIKN
(buxdu.Uz), 18(18).

29. Rasulov, R. X. R. (2022). UkkuTa nepneHauKyIsIp Oy3WINII YU3UFUTA 3Ta
OynraH apamam TUIard TEHTJaMa YYyH dYerapaBuil Macama Xakunpa. lleHtp
Hay4yHbIX myosmkarmi (buxdu.Uz), 22(22).

30. Sayliyeva G. Diskret matematika va matematik mantiq” fanining amaliyot
darslarida o‘tilgan mavzuni mustahkamlashda “G’oyaviy
Charxpalak”,“Charxpalak™” texnologiyasi va “assotsatsiyalar” metodlariidan
foydalanish //Ilentp nayunsix myonukanuii (buxdu. uz). —2021. — T. 7. — Ne. 7.

http://web-journal.ru/ 45 Yacmb-19_ Tom-4_Anpens -2024



http://web-journal.ru/

