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Annotatsiya

Ushbu ishda teng oraliqli tugunlar asosida Nyuton interpolyatsion ko‘phadini qurish
va uning aniqligini baholash masalasi ko‘rib chiqiladi. Asosiy e’tibor dasturlash tillaridan
(masalan, Python, C++, yoki MATLAB) foydalanib, algoritmlarni samarali shakllantirish va
natijalarni  vizualizatsiya qilishga qaratilgan. Nyuton interpolyatsiyasi matematik
modellashtirish va funksiyalarni yaqinlashtirishda muhim rol o‘ynaydi, aynigsa ragamli
hisoblashlarda. Ishda shuningdek, hisob-kitoblarda yuzaga keladigan interpolyatsiya
xatoliklari tahlil gilinadi va ularni kamaytirish bo‘yicha amaliy tavsiyalar beriladi. Mazkur
tadgiqot natijalari talabalarga, tadgigotchilarga va dasturchilarga matematik funksiyalarni
raqamli shaklda ifodalash va baholashda ko‘maklashadi.

AHHOTALIUSA

B nannoit pabote paccmaTpuBaeTcsi MOCTPOCHHE WHTEPIOJISIIMOHHOTO IMOJUHOMA
HproTOoHa Ha OCHOBE PABHOOTCTOSIIIMX y3JI0B M OIIEHKA €T0 TOYHOCTH. OCHOBHOE BHIMaHHUE
yaensercs: dGPexTuBHON (OPMYITUPOBKE aJTOPUTMOB M BH3yaIU3alluU PE3yJIbTAaTOB C
HCIIOJIb30BaHUEM SI3BIKOB MporpammupoBanus (Hampumep, Python, C++ unmu MATLAB).
Nutepnonsnus HpioToHA WTpaeT BaXHYKO POJb B MaTeMaTUYECKOM MOJCIUPOBAHUU U
anmpoKcUMaInuu (QyHKIMHA, OCOOCHHO B YHWCICHHBIX BBIYHCICHUSX. B pabore Takke
AQHATM3UPYIOTCS OMIMOKW WHTEPIIOJSIIINN, BO3HHKAIOIIWE TIPU pacueTax, W JIarTCs
MPaKTUYCCKUE PEKOMEHIAIIMU TI0 WX YMCHBIICHHIO. Pe3ymbTaThl 3TOr0 HCCIEAOBAHUS
MOMOTYT CTYJ€HTaM, HCCJICJOBATEIIIM W MPOTrpaMMHUCTaM TMPEACTABIATh U OICHUBATH

MaT€MaTU4YCCKHUC CI)YHI(I_[I/II/I B YUCJICHHOM BHJAC.




Abstract

This paper considers the construction of a Newton interpolation polynomial based on
equidistant nodes and its accuracy assessment. The main focus is on the effective formulation
of algorithms and visualization of results using programming languages (e.g., Python, C++,
or MATLAB). Newton interpolation plays an important role in mathematical modeling and
approximation of functions, especially in numerical calculations. The paper also analyzes
interpolation errors that occur in calculations and gives practical recommendations for
reducing them. The results of this research will help students, researchers, and programmers
in expressing and evaluating mathematical functions in numerical form.

Interpolyatsiya masalasida yana bir usulni ko’ramiz. Teng oraliglar uchun Nyuton
interpolyatsion ko’phadi. Agar interpolyatsiyalash tugunlari bir xil masofada joylashgan
bo’lsa, ya’ni Xx; =xp+ih,i=0,12,..,n munosabat o’rinli bo’lsa, X — X, =th
almashtirish kiritiladi, xamda funktsiya giymatlar jadvali asosida chekli ayirmalar jadvali
tuziladi. Birinchi tartibli chekli ayirmalar

(1) flx; +1) —f(x;) = fiilf?

Birinchi tartibli chekli ayirmalar asosida 2-tartibli chekli ayirmalar hisoblanadi.
Q) fiis—fli,=f% i=12,.,n-1

Xuddi shunday tartibda 3-,4-, tartibli chekli ayirmalar aniglanadi. Hisoblash tartibi va jadval
ko’rinishi quyida aks ettirilgan.
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Jadvalning yuqori dioganali bo’ylab hosil bo’lgan (tagiga chizilgan) koeffitsientlar asosida
interpolyatsion ko’phad quyidagicha ifodalanadi.
e(e-1)(e-2) .(t-n+1)

H()=f+t- fl,fz + r(r 1) fl r(r l}it 2) fa,-’z PR = "
(3) formula teng orallqlar uchun Nyuton 1nterp01yat51on ko’phadi deyiladi.(3) ko’phad
asosida biror f(x) giymatni aniglash uchun avval T =T formulaga ko’ra t topiladi va (3)
formulaga qo’yib f(x) ~ H,(t) topiladi.

Dastur kodi quydagicha tuziladi.
float func(int n){ // faktarialni hisoblovchi funktsiya
double s=1;
iIf(n==0 || n==1) return 1;
else s*=n*func(n-1);
b
int main()
{ int n; cout<<"Nechta x va y kiritiladi ? ";
cin>>n;
float x[n],y[n];  //Elementlar kiritiladi
for(int i=0;i<n;i++){

cout<<"x["<<i<<"]=";cin>>x[i];

cout<<"y["<<i<<"]=";cin>>y[i];




float a[n-1][n-1]; //f(x0,x1 ...xn) lar topiladi

for(int i=0;i<n-1;i++){
for(int j=0;j<n-1-i;j++){
if(i==0){
alilo]=(yO+11-yliD:;
by
else a[i][j]=(ali-1][j+1]-afi-L]1[]);
by
for(int i=0;i<n-1;i++){ // Qadamlar chiqgariladi
for(int j=0;j<n-1-i;j++){
printf("%.5f ", a[i][j]);
}cout<<endl;
}
cout<<"Funktsiyaning biror nugtasini kiriting : *'; float nn;
cin>>nn;

double s=y[0],s1=y[n-1],p=1,p1=1; //Bu yerda funkstsiyaga nugtani olgan holda
funktsiyani hisoblab beradi

for(int i=0;i<n-1;i++){
p*=(nn-i)/(x[1]-x[0]);
s+=p/func(i)*a[i][0];
p*=(nn-n-1+i)/(x[1]-x[0]);
sl+=pl/func(i)*a[n-i-1][0];




cout<<"Chap chegara F(*'<<nn<<") = "<<(long long)s<<"O'ng chegara F(*'<<nn<<") =

"<<(long long)s1; return O;

TBek\Desktop\Teng oraliglar uchun MNyuten Interpolatsinon.exe

Xulosa qilib aytish mumkinki, jadval ko’rinishida berilgan approksimasiya masalalarni
ko’phadlarga o’tkazish uchun bir gancha usullar mavjud. Misol tariqasida Lagranj usulini
olishimiz mumkin. Teng va tengmas oraliglar uchun Nyuton interpolyatsiyon ko’phadlarida
ko’shimcha o’zgaruvchilar kiritilsa ham davom ettirib ketishimiz mumkin. Lagranj usulida
esa o’zgaruvchilar kiritilsa boshidan boshlashga to’g’ri keladi. Damak dasturlash tillaridan
foydalanib ko’phadlarni hosil qilish va taqribiy giymatlarni aniglash magsadga muvofiq
bo’ladi.
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