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Annotatsiya: Ushbu magolada trapetsiyalar usuli yordamida aniq integrallarni
taqribiy hisoblash masalalari ko ‘rib chigilgan. Bu usul aynigsa foydali bo ‘ladi, agar
funksiyaning boshlang ‘ich funksiyasi elementar ko ‘rinishda ifodalab bo ‘lmasa yoki
analitik integrallash qiyin bo ‘Isa.

Trapetsiyalar usuli — sodda, lekin samarali hisoblash usuli bo ‘lib, jadval ko ‘rinishida
berilgan funksiyalar yoki analitik integrallanmaydigan funksiyalar uchun qo ‘llaniladi.
Dasturiy kodlar (C# va Python) usulni amaliy loyihalarda qo ‘llash imkonini ber adi.

Kalit so‘zlar: sonli usullar, aniq integral, trapetsiyalar usuli, yaginlashgan hisoblash,
Python, C#, xatolik tahlili.

Abstract: This article examines the issues of approximate calculation of definite
integrals using the trapezoidal rule. This method is particularly useful when the
antiderivative of a function cannot be expressed in elementary form or when analytical
integration is difficult.

The trapezoidal rule is a simple yet effective computational method applicable to
tabulated functions or functions that cannot be integrated analytically. Practical
implementations in programming languages (C# and Python) enable the application of
this method in real-world projects.

Keywords: numerical methods, definite integral, trapezoidal rule, approximate
computation, Python, C#, error analysis.

AHHOTANUSA: B OamnHoul cmamve paccmampusaomcs GONPOCHl NPUOTUHNCEHHOSO
BbIYUCTICHUS ONPEOETIeHHbIX UHMEe2PAlo8 C UCHOIb308AHUEM Memooa mpaneyuil. Imom

Memoo 0cobeHHO nojeser, Ko20a nepeoooOpasHas (QYHKYuu He 8blpadCaemcs 8
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dneMeHmapHou  opme U Ko20d  AHAIUMUYECKOe —UHMe2pUpPOoBaHuUe
3ampyOHUmMenbHO.

Memoo mpaneyuii Aersiemcsi NPOCMbIM, HO IPDOEKMUBHBIM  BbIUUCIUMETLHBIM
MemoooM, NPUMEHUMbIM K MAOIUYHO 3A0AHHLIM (QVHKYUAM UM  QYHKYUAM, He
nOO0AWUMCS  AHATUMUYECKOMY UuHmezpuposanuio. I[lpakmuueckue peanuzayuu Ha
azvikax npoepammuposanus (C# u Python) noszeonsiom npumensmes smom memoo 8
PeanbHblX NPOEeKmax.

KiawueBble cjoBa: uucienuwvie Memoovl, ONpeOeNeHHblll UHMe2pal, Memoo
mpaneyutl, npubaudxcenroe svluucienue, Python, C#, anamus noepewnocmeil.

Kirish

Ma’lumki, kopgina funksiyalarning boshlang‘ich funksiyalarini natijaviy ko‘rinishda
yozish imkoni hamma vaqt ham mavjud bo‘lavermaydi. Shuning uchun bu
funksiyalarning aniq integrallarini ba’zan taqribiy usullar bilan hisoblash zarurati
tug‘iladi. Aniq integrallarni taqribiy hisoblash uchun to‘g‘ri to‘rtburchaklar, trapetsiyalar
hamda parabolalar(Simpson) usullari mavjud bo‘lib, ular egri chizigli trapetsiya yuzi

haqidagi masalaning geometrik yechimi bilan uzviy bog‘liq.
b

[ f(0dx

aniq integralning taqribiy qiymatini topish kerak bo‘ladi. AB egri chiziqli
trapetsiyaning yuzini berilgan integralning geometrik ifodasi sifatida garab, bu yuzni
topamiz.

Faraz qilaylik, f(x)funktsiya chizigli funktsiyaga yaqin bo'lsin, u holda tabiiy
ravishda integralni balandligi b - a ga va asoslari f(a)va f(b) ga teng bo'lgan
trapetsiya yuzi bilan almashtirish mumkin, u holda

jb f(x)dXzb;Za(f(a)+ f (b))

deb olishimiz mumkin. Bu formula trapetsiya formulasi deyiladi. Trapetsiyalar usuli
algoritmi [a,b] kesmani
a=Xy, X, X0 X, =0

nuqtalar bilan n ta teng bo'lakka bo'lamiz. Har bir qo'shni bo'luvchi nugtalar orasidagi
h=(b-a)/n;

[a, b] kesmani bo‘luvchi nuqtalardan chegaraviy egri chiziq bilan qirishgunga qadar
perpendikulyar o'tkazamiz. Egri chizig mos nugtalarining ordinatalari quyidagicha
bo'ladi:
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Yo = f (XO)’yl = f (X1)’y2 = f (XZ)""’yn = f (Xn)

perpendikulyarlarning y = f(x) chiziq bilan girishgan qo'shni nuqtalarini
vatarlar bilan birlashtiramiz va hosil gilingan har bir to'g'ri chizigli trapetsiyalarning
yuzini topamiz:

y0+ylh y1+y2h yn—1+ynh
2 2 T2
Barcha n ta trapetsiya yuzini go'shamiz:

S:h(%+yl+y2+ +y2J

bo'linish gadami h=(b—a)/n ekanligi va hasil bo'lgan yig'indi inobatga olinsa, egri
chizigli trapetsiyaning yuzini tagriban quyidagicha yozish mumkin:

if(x)dth( (2°)+f(x1)+f(x)+ ot (X)]

Bu trapetsiya formulasidir.

Trapetsiya formulasining o'ng tomonidagi ifoda integral yig'indisidir va h—0 da
berilgan integralga intiladi. Biroq, fiksirlangan h da uning har biri berilgan integraldan
R,(f) kattalikka farqg giladi.

Berilgan &>0 absolyut xatodan n parametr tanlanadi va shuningdek, h gadam
|R.(f)|< ¢ tengsizlikdan topiladi.

R,(f) kattalik
RA(F) =21, £<[ab)
tenglik orgali xarakterlanadi.
Misol. j(x+1)dx integralni trapetsiyalar usulida (n=10) taqribiy hisoblang.
0

Yechish:
1.10,1] kesmani h=0.1 gadam bilan 10 ta bo'lakka bo'lib olamiz;
Quyidagilarni hisoblaymiz:
X =0,%x=01..,%,=1
2. Quyidagilarni hisoblaymiz:
Yo=F(x)=1 y,=f(x)=11
Y, = f(xz) =12,..., Yio = f(xlo) 2

I:(X+l)dxz h(%+ Yoot yg)=0.1x15=1.5
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1
j(x +1)dx aniq integralni trapetsiya usuli yordamida hisoblashning C# dagi
0

dasturi.
using System;
public class Program // "public” go'shildi
{
/I f(x) funksiyani aniglash
static double f(double x)
{

returnx + 1;// [(x+1)dx uchun
}
/I Asosiy Main metodi (Replit uchun "public” gilish kerak)
public static void Main(string[] args)
{
Console.WriteLine("Trapetsiya usuli yordamida J(x+1)dx [0,1] hisoblash");
double a=0; // boshlang'ich nugta
double b =1; // oxirgi nugta
intn =10; //bo'linmalar soni
double h= (b - a) / n; // gadam kattaligi
double sum = (f(a) + f(b))/ 2; // chegaraviy giymatlar
// Oraliq nuqtalardagi yig'indi
for(inti=1;i<n;i++)

{

doublex=a+i*h;
sum += f(x);
¥
double integral = h * sum;
Console.WriteLine($"Natija: {integral}"); // 1.5 chiqishi kerak

}
}
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Natija:

Trapetsiya usuli yordamida [(x+1)dx [©,1] hisoblash
Natija: 1.5000000000000002

Izoh: natija ”Replit (C# uchun onlayn IDE)” da olindi
saytmanzili @ https://replit.com/languages/csharp

1
j(x +1)dx aniq integralni trapetsiya usuli yordamida hisoblashning Python dagi dasturi.
0

Import numpy as np
import matplotlib.pyplotas plt
from IPython.display import Image
def f(x):

returnx +1 #f(x)=x+1
x = np.linspace(0, 1, 100)
y =f(x)
plt.figure(figsize=(10, 6))
plt.plot(x,y, 'b-', linewidth=2, label="f(x) =x + 1)
plt.fill_between(Xx,y, color="skyblue’, alpha=0.3)
plt.title([(x+1)dx [0,1]', fontsize=14)
plt.xlabel('x’, fontsize=12)
plt.ylabel(‘'f(x)', fontsize=12)
plt.legend()
plt.grid(True)
plt.savefig('integral_plot.png’, bbox_inches="tight')
plt.close()
deftrapezoidal_rule(a, b, n):

h=(b-a)/n

total = (f(a) + f(b)) / 2

for i in range(, n):

total +=f(a+1i * h)
return h * total
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result = trapezoidal _rule(0, 1, 10)
print(f*Trapetsiya usuli natijasi: {result:.4f}")
print("\nGrafik 'integral_plot.png' faylida saglandi.")

Natija:

Trapetsiya usuli natijasi: 1.5000

Grafik "'integral_plot.png' faylida saglandi.

Izoh: natija ”Replit Python Online Compiler” da olindi
saytmanzili @ https://replit.com/languages/python3

1

j(x +1)dx aniq integralni trapetsiya usuli yordamida hisoblashning Matlab dagi dasturi.
0

a=0;,

b=1;

n=10;

h=(b-a)/n;

x=a:h:b; % 0dan1gacha0.1 gadambilan
y=x+1;, % Funksiya

% Trapetsiyalar formulasi

integral = (h/2) * (y(1) + 2*sum(y(2:end-1)) + y(end));
% Grafikni chizish
figure;

hold on;
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% Har bir trapetsiyani rang bilan to'ldirish
fori=1:n
x_trap = [x(i), x(i), x(i+1), x(i+1)];
y_trap = [0, y(i), y(i+1), 0];
fill(x_trap, y_trap, 'cyan’,'FaceAlpha’, 0.3, 'EdgeColor’, 'none’);
end
% Funksiya chizig'i
plot(x,y, 'r-', 'LineWidth', 2);
% Formatlash
title('Trapetsiyalar usuli: \int_{0}{1} (x+1) dx’);
xlabel('x");
ylabel('y’);
grid on;
axis([a, b, 0, 2]);
% Natijani ko'rsatish
text(0.5, 1.8, ['Integral ="', num2str(integral)], ‘FontSize', 12);

Natija:

Trapetstpataor wnits [} (se1) de

Izoh: natija ”Octave Online” da olindi

saytmanzili @ https://octave-online.net/
Xulosa

Ushbu magolada aniq integrallarni hisoblashning trapetsiyalar usuli ko'rib chigildi. Bu
usul aynigsa analitik yechimga ega bo'lmagan yoki murakkab funksiyalar uchun
go'llaniladigan samarali hisoblash metodlaridan biridir. Tadgigot natijalari shuni

ko'rsatdiki:

1. Trapetsiyalar usuli - geometrik talgin asosida ishlab chigilgan oddiy, ammo kuchli

ﬂ
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hisoblash algoritmidir.

2. Dasturiy amaliyot - C# va Python tillarida va MATLAB da yozilgan
dasturlar usulningamaliy qo'llanilishini va yugori hisoblash anigligini ko'rsatdi.

3. Xatolik tahlili - metodning xatoligi O(h?) tartibda ekanligi aniqlandi, ya'ni gadamni
kichraytirish orgali hisoblash anigligini oshirish mumkin.

Natijada, trapetsiyalar usuli muhandislik hisob-kitoblari, ilmiy tadgiqotlar va turli
amaliy masalalarda qo'llash uchun qulay va ishonchli vosita ekanligi isbotlandi.
Kelajakda ushbu metodni parallel hisoblash texnologiyalari bilan birlashtirish orgali
uning samaradorligini yanada oshirish mumkin.
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