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Anotatsiya: Ushbu magolada oddiy differensial tenglamalarni sonli usullar yordamida
yechishning asosiy yondashuvlari tahlil gilinadi. Euler usuli, Runge-Kutta usullari kabi
keng tarqalgan algoritmlar ko ‘rib chiqilib, ularning aniqligi, barqarorligi va qo ‘llanish
doiralari tagqoslanadi. Shuningdek, oddiy differensial tenglamalar uchun sonli
yechimlarning amaliy misollari keltiriladi. Maqgola ilmiy va amaliy sohalarda sonli
usullarni qo ‘llashga qiziggan o ‘quvchilar va mutaxassislar uchun foydali bo ‘ladi.

Kalit so’zlar. Oddiy differensial tenglama, sonli usullar, Euler usuli, Runge-Kutta
usullari, bargarorlik, aniglik, sonli yechimlar.

AHHOTaHI/Iﬂ: B oannou cmamove pacevampuearomcsit OCHOBHble YUCTIEHHble Memoowl
peuieHuss 0ObIKHOBEHHbIX Oupgepenyuanvuvlx ypagHenuu. AHATUUPYIOMCA  WUPOKO
UCNOIb3YeMble Al2OPUMMbL, maxue Kak memoo Jiiepa u memoovl Pynee-Kymmeot, ¢ mouxu
3peHUss MOYHOCMU, Ycmouuugocmu u oobaacmeti npumenenus. Taxoce npusoosamcs
npakmuyeckue npumepul yucieHuwvix pewenuti OHAY. Cmamovs 6yoem nonesna cmyoenmam
u cneyuartucmam, UHmMmepecyruumcs npumeHerHuem 4YUcCjieHHblX Memooos 6 HAY4YHbIX U
NPUKTL AOHBIX 3A0AYaX.
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Memoobl, Memoo Qﬂﬂepa, Memoowvl Pyﬂze-l{ymmbz, ycmoﬁqueocmb, MOYHOCMb, YUCIEHHOEe
peuternue

Annotation: This article analyzes the main numerical methods for solving ordinary
differential equations (ODEs). Widely used algorithms such as the Euler method and
Runge-Kutta methods are examined in terms of accuracy, stability, and applicability.
Practical examples of numerical solutions for ODEs are also provided. The article is
intended to be useful for students and professionals interested in applying numerical
methods in scientific and practical fields.

Keywords:  ordinary differential equation, numerical methods, Euler method, Runge-
Kutta methods, stability, accuracy, numerical solution

Kirish
Oddiy differensial tenglamalar (ODT) ko‘plab tabiiy va texnik jarayonlarni tavsiflashda
keng go‘llaniladi. Ularning aniq yechimlarini topish har doim ham mumkin emas, ayniqgsa,
murakkab yoki chizigli bo‘lmagan tenglamalar uchun. Shu sababli, oddiy differensial
tenglamalarni sonli usullar yordamida yechish dolzarb masalalardan biri hisoblanadi. Sonli
usullar — bu matematik modelni kompyuter orgali taxminiy yechimlarini topish uchun
ishlatiladigan algoritmlar majmui.
Eyler usuli va Runge-Kutta usullari kabi asosiy sonli yondashuvlar oddiy differensial
tenglamalarning yechimlarini aniqlashda ko‘plab ilmiy va muhandislik masalalarida
muvaffaqiyatli qo‘llaniladi. Ushbu maqolada ushbu sonli usullarning asosiy printsiplari,
afzalliklari va kamchiliklari ko‘rib chiqiladi hamda ularning samaradorligi misollar
yordamida tahlil gilinadi.
Eyler usuli — bu differensial tenglamaning yechimini bosgichma-bosgich
yaginlashish orgali taxminan topishga imkon beruvchi eng sodda sonli metodlardan biridir.
U quyidagi umumiy formula asosida ishlaydi:

Yne1 =Ynth- f(xnr yn)
Misol:

dy
— = : 0)=1
Xty y(0)

Eyler formulasi quyidagicha ifoalanadi:

Yn+1 = Ya + - f O 30)
Boshlang‘ich qiymatlar:
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Hisoblash jadvali:

Xn Yn [ n) = X + Yne1 = Yn + he [ )

0.1 1.0000 1.0000 1.0000+0.1x1.0000=1.1
000

0.2 1.1000 1.2000 1.1000+0.1x1.2000=1.2
200

0.3 1.2200 1.4200 1.2200+0.1x1.4200=1.3
620

04 1.3620 1.6620 1.3620+0.1x1.6620=1.5
282

0.5 1.5282 - -

Yakuniy natija:
vy(0.4) ~ 1.5282
Yana bir misolni C# dasturida ko‘ramiz:

dy
— =x+y, 0)=1, h=0.1,
-ty y(0)

C# kodi:
using System;

class Program

{

static void Main()
{
// Boshlang'ich shartlar
double x =0.0;
double y = 1.0;
double h=10.1;
int steps = 5;

x € [0,0.5]

Console.WriteLine("Eyler usuli yordamida y'=x+y tenglama yechimi:");

Console. WriteLing("'-----=-========n=nnnnn--

Console.WriteLine(*'n\t x\t\t y\t\t f(x,y)\t\t y_next");

for (int n = 0; n < steps; n++)

{

________ ")1
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double f=x +y;
doubley next=y+h*f;

Console.WriteLine($"{n}\t {x:F1}\t\t {y:F4R\t\t {f:F4}\t\t {y next:F4}");

// Keyingi gadam
y =y_next;
X +=h;

¥

Console.WriteLing("------==--======mmm oo ");
Console.WriteLine("Hisoblash yakunlandi.");
}

}
Natija:

B Koncons otnagew Microsoft Visual Studic

Eyler usuli yordamida y'=x+y tenglama yechimi:

1, 6000

Hisoblash yakunlandi.

C:\Users\Sevinch Bekzodovna‘\source\repos\ConsoleApp3@\ConsolelApp3@)

Xulosa:

Oddiy differensial tenglamalarni sonli usullar yordamida yechish bugungi kunda ilm-fan
va muhandislik sohalarida muhim ahamiyatga ega. Aynigsa, ularning analitik yechimi
mavjud bo‘lmagan yoki murakkab bo‘lgan hollarda sonli yondashuvlar yagona amaliy
vosita hisoblanadi.

Eyler usuli — eng sodda va tushunarli sonli metod bo‘lib, u orqali differensial
tenglamaning yechimi bosgichma-bosgich taxminiy hisoblab chigiladi. Bu usulda har bir
yangi qiymat avvalgi qiymatga hosilaning ko‘paytmasini qo‘shish orqali olinadi. Eyler usuli
orgali olingan misol natijalari jadvalda aniq ko‘rsatilgan bo‘lib, bu metodning ishlash
tamoyili amalda ganday ekanligini yaqgol tasvirlaydi.
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Shuningdek, Eyler usulining asosiy afzalligi — uning soddaligi va hisoblashdagi tezligi
bo‘lsa, kamchiligi — bu aniqlikning past darajada bo‘lishi va xatoliklarning bosgichma-
bosqich to‘planishidir. Shuning uchun u odatda boshlang‘ich taxminlar yoki oddiy
modellarda qo‘llaniladi, murakkab vaziyatlarda esa undan aniqroq metodlar — masalan,
Runge-Kutta usullari — afzal ko‘riladi.

Umuman olganda, Eyler usuli differensial tenglamalarni tushunish va sonli
yechimlarga kirishish uchun qulay asos bo‘lib xizmat qiladi. Uni amaliy masalalarda
qo‘llash orqali dastlabki natijalarni tez va oson olish mumkin, bu esa keyinchalik
murakkabroq usullarga o‘tishda mustahkam poydevor bo‘ladi.
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