Yechish.O‘rta arifmetik va o‘rta geometrik miqdorlar hagidagi Koshi tengsizligi va

X € (D;g) uchun sinx (sin2x — 1) < a yoki sinx = ’t‘i—x tengsizliklarni o’rinli

ekanligini e’tiborga olib,

SINX, - SINX; * ...” SINX,, =

(sin.xl + sinx, +---+ sin.xn)”

n
- (\ftgxl +Jtgx, + -+ ,#tgxn)n _ 2_;
= -

n

tgxy + g%, + -+ tgx, | 1 n
. 2 .

n

munosabatni hosil gilamiz.
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TENG QADAMLAR UCHUN NYUTONNING 1-INTERPOLYATSION FORMULASI
UCHUN ALGORITM VA DASTURIY TA’MINOT YARATISH
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Annotatsiya: Ko'p hollarda funksiyaning analitik ko rinishi berilmasdan tajribadan
olingan gqiymatlari berilgan bo’ladi. Bu hollarda uning o’zgarish qonuniyatlarini chigarish
uchun uning yaqin bo’lmagandagi yani bir nechta nuqtalardagi giymatini topishga to’g’ri
keladi, ana shunda interpolyatsiyalash yordamga keladi.

Kalit so“lar: interpolyatsiya, matematik modellashtirish, sonli usullar, Nyuton
interpolyatsion formulalari, ko ’phad, tugun nugta.

Masalaning dolzarbligini rejalashtirishda, ob-havoni oldindan aytishga , yer-boyliklarini
aniqlashda funksiyaning bir nechta nuqtalardagi qiymatlaridan foydalanishga to’g’ri keladi. Ana
shu tomonlarga asoslanib matematik modellashtirish va kompyuterli modellashtirishdan
foydalanib masalaning matematik gonuniyatini kompyuterda chiqarish dolzarb masala bo’lib
turibdi. Mazkur magola ana shu dolzarb masalalarni yechishda interpolyatsion formulalardan
foydalanish texnologiyasiga bag’ishlangan[1].

Aksariyat hisoblash metodlari masalaning qo’yilishida ishtirok etadigan funksiyalarni
unga biror, muayyan ma’noda yaqin va tuzilishi soddaroq bo’lgan funksiyalarga almashtirishga
asoslangan.
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Ushbu magalada funksiyalarning yaginlashtirish masalasining eng sodda keng
go’llaniladigan gismi — funksiyalarni interpolyatsiyalash masalasi ko’rib chigiladi.

Quyida [a,b] kesmada kiritilgan teng gadamli, ya’ni yonma-yon turgan tugun
nugqtalarining orasidagi masofa h o‘zgarmas bo‘lgan, w, to‘rda qiymatlari berilgan f(x) funktsiya
uchun interpolyatsiyalash ko‘phadini qurish masalasini garaymiz. Bu ko‘phadni Lagranj
interpolyatsiyalash ko‘phadi sifatida ham qurish mumkinligi anig. Ammo bu yerda qurish
jihatidan Lagranj interpolyatsiyalash ko‘phadidan soddaroq bo‘lgan Nyuton interpolyatsiyalash
ko‘phadlarini qurish usulini beramiz.

Awvalo, chekli ayirmalar tushunchasini kiritamiz. Agar teng h gadamli ®, to‘rda f(x)
funktsiyaning giymatlari

f(xi):yi(i=0,1,2,. e n) (3)

berilgan bo‘lsa

Ayi:yi+1- Vi (iZO,l,Z,. ey Il-l)
ayirmalar 1-tartibli chekli ayirmalar,

A%Yi=Ayir-Ayi (i=0,1,2,..., n-2)
ayirmalar 2-tartibli chekli ayirmalar va hokazo

A™(yi) =A™ Yyi-A™ i (i=0,1,2,....,n-m), (M<n)
ayirmalar m-tartibli chekli ayirmalar deb yuritiladi. Chekli ayirmalarning ta’rifidan ko‘rinadiki,
on to‘rda berilgan funktsiyaning Ay, A%y, ...., A"y chekli ayirmalari mavjud bo‘lib, n-dan yuqori
tartibli chekli ayirmalari yo‘qdir.
Teng gadamli o, to‘rda berilgan funktsiyaning interpolyatsiyalash ko‘phadini Pp=ap+ai(X-
Xo)+az(X-Xo) (X-X1)+a2(X-X0) (X-X1) (X-X2) +... tan(X-X0) (X-X1)...(X-Xn-1)  (4) ko‘rinishda izlaylik. U
holda (4) da (3) ga asosan koeffisentlarni quyidagicha aniglaymiz.

X Koeffitsentlarni aniglash Koef
fitsentlar
X=Xo Yo =ag d0=Yo
X=X1 _ Y, =Y, 4y Ay
=ag+aih, =21 Jo _~J0 ——
y1=aot+aih, a h n a, h
X=X> y2:ao+a1(x2-xo)+a2(x2-x0)(xz- Xl)
Vo= y0+ﬁ 2h+8.22hh yl+Ay1 U0+2 Ayo+2a2h a yo
1h 27 JIn2
y0+Ayo+Ay1:yO+2Ayo+28.2h , Ayl-Ay(): 2a2h ’A Yo= 2a2h2
X=Xn | Yn=8o+a1(Xn-Xo)+a2(Xn —Xo)( xn X1)+...+8n(Xn-X0) ( Xn — X1)...(XnXn-1) Ay,
_ YO A yo YO " nth"
=V + 2h+ 2hh+ 6hhh+...+1-2-3-...n a, hh...h
IV 2lh? 3Ah° "
Topilganlarni (4) ga qo‘ysak,
Ay A’y A"y
P(X)=V,+—2(X=X,)+—2 (X=X )(X=X;) 4o + —2Z (X=X, )urre(X = X 5
(9= Yo+ % (K ) + 0 (X=X (KX)ot (X =g (X=X2) (6)

ni olamiz. Bu formula Nyutonning birinchi — interpolyatsiyalash ko ‘phadi deb yuritiladi[2].
1-masala. Quyidagi Yy = In X funksiya asosida tuzilgan

X 2 3 4 5

y 0.6931 1.0986 1.3863 1.6094

jadvaldan foydalanib Nyutonning birinchi interpolyatsion ko‘phadini toping va bu ko‘phadlar
yordamida In3.5 ni hisoblang.
Yechish: 1. Yuqoridagi ma’lumotlardan foydalanib chekli ayirmalar jadvalini tuzamiz.

X Y Ay A%y Ay
2 | 06931 | 04055 | -0,1178 | 0,0532
3 | 1,0986 | 0,2877 | -0,0646
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4 1,3863 | 0,2231
5 1,6094
2. Nyutonning  birinchi  interpolyatsion  ko‘phadini n=3 bo’lgan hol uchun

. A\ Ay, Ay,
yozamiz P;(X) = Y, +E(X_X°)+ T T (X=X)(X=X%) (X=X;)

Hosil bo‘lgan formula va chekli ayirmalar jadvalidan foydalanib quyidagi ko’phadni olamiz.
P, (x) = 0,6931+0,4055(x — 2) —0,0589(x — 2)(x — 3) + 0,00886(x — 2) (x — 3) (X — 4)
3. Yuqorida topilgan ko’phadga x=3,5 nuqtani qo’yib hisoblaymiz:
P,(x) =1.25385

Natijani olamiz, ko’rinib turiptiki Nyuton interpolyatsion ko’phadi ham funksiyaning qiymatini
aniq hisoblaydi.

Berilgan masalani yechishda (5) formuladan foydalangan holda Python dasturlash tilida
dasturi quyida keltirilgan:

(X=X )(X=x,) +

def fak(n):
p=1
for i in range(n):
p*=(i+1)
return p
if _name__ =='_ main__"
n=int(input('n ni Kiriting "))
x=[]
for i in range(n):
x.append (float(input('x=")))
y=Il
for i in range(n):
y.append(float(input('y=")))
dely=[]
dely.append(y[0])
m=n-1
for j in range(n-1):
for i in range(m):
y[i1=(y[i+1]-y[iD)/(x[i+1]-x[i])
dely.append(y[0])
m-=1
X=float(input('x nugtani kiriting "))
Y=0
for i in range(n):
p=1
for j in range(i):
p*=X-xX[]]
Y +=(dely[i]*p)/fak(i)
print(Y)

Foydalanilgan adabiyotlar ro‘yxati:
1. E.M. Mirzakarimov., Sonli hisoblash usullari va dasturlash(o‘quv qo‘llanma).,
2009y., 382 bet
2. Xandamov, Y. (2020). Cucrema  MOJICIMpPOBAaHHUS  pas3pelicHUs |
COBEpILIEHCTBOBAHMS HENpepbIBHOTO 00pa3oBanus. ApxuB Hayunsix [Tyonukaruii JSPL

366



3. Xandamov, Y., & Shodmonqulov, M. (2020). BIR JINSLI PLASTINKANI
SIMMETRIK QIZDIRISH VAQTINI OPTIMALLASHTIRISH MASALASI. Apxus
Hayunsix [Ty6mukanunii JSPI.

4. Ganiev, E., Shodmonkulov, M., Khandamov, Y., & Eshonqulova, S. H. ECONOMIC
MATHEMATICAL MODELING OF THE REGIONAL SYSTEM OF PROFESSIONAL
EDUCATION IN THE REPUBLIC OF UZBEKISTAN.

5. Iloamoukynos, M. T., & Xauzamos, 1. X. (2020). BOIIPOC OITHUMU3ALIMU
BPEMEHU CHUMMETPMYHOI'O HATPEBAHMSA OJHOPOJHOM IUIACTHUHKU.
International scientific review, (LXX).

6. Shodmonqulov, M. T. O., & Xandamov, Y. X. O. (2021). Kvazichizigli issiglik
otkazuvchanlik tenglamasi uchun qoyilgan boshlangich chegaraviy masalani yechish.
Academic research in educational sciences, 2(3).

7. Xandamov Y., Shodmonqulov M. BIR JINSLI PLASTINKANI SIMMETRIK
QIZDIRISH VAQTINI OPTIMALLASHTIRISH MASALASI //ApxuB HayuHbIX
[Ty6mukanuit JSPIL. — 2020.

BVJAXKAK DHEPTETUK MYXAHJIMCJIAPHU TAMEPJIAIIIA MATEMATHKA
®AHUHUHT TYTTAH YPHUA

Xagpuzoe Ipkun Anumooi yanu
Vabexucmon Munaui ynusepcumemunune Kuzzax ¢punuanu
“buomexnonocus” kagheopacu accucmenmu

Annomayua: Ywby maxonada Oy1axicax 3SHEpLemuKiapHu mauépraul icapaéHuoa
mMamemamuxa )aHuHuHE Mymaxaccuciux hanniap Ounan unmezpayaiaulysu XaKuoa cy3 6opaou.
Kanum cyznap: Myxanouc, snepeemux, mavium, 0y1axcax.

ByHyHTrH KyHZa DHEpPreTMKa MaMJIaKaTHUHT MKTHCOAMU-VKTUMOWN PHBOXIAHUIITUHIHT
noiaeBopu xucobnmanagu. Ep 1o3uja axoiaM COHUHMHI OpTUO OOpa€TraHiuru Ba SHEPreTUK
pecypcrnap 3aXUpacuHH 3ca KaManb OopuIld aliprM MaMIIaKaTIApPHUHT YHEPTUs TAbMUHOTHIA
OyryHru KyHIa€K MyalisH MyamMMmoJap TYFIUpMOKAa. VMIHCOHMAT y4dyH 3apyp OYiaraH sHeprus
TypJapu Opacuja 3JIEKTP SHEPrusiCd YHMBEpPCAUIUTH, UCTEbMOJYWIIApTra IOKOPHU TE3JIMKAa Ba
Kynail erka3u0 OepuiMIIM, SKOJOTMK copiaurd Ba Oomka cudatiapu KuxaTiapuiaH
UKTHUCOJUATHUHT Oapya cCeKTopiapuja, XM3MaT KypcaTull coxXajlapuja Ba axojud TaMOHHJaH
KeHT (¢oiifanannd kenuHaau. MamiiakaTUMHU3a SHEPreTUKaHUHT PUBOXKJIIAHUILIY arperatiap Ba
AJIEKTP CTAHUMSAJIAPUHUHT OMpPralluKAard KyBBaTHHH OILMPHIL, 3JIEKTP y3aTHUII JIUHUSIIAPUHUHT
KyBBaTMHHU OIIMPHUII Hynuaa Oup KaHuya caaMOKJIu uiiap onud Gopuiran [1]. By sca kyminad
AJIEKTP MYyaMMOJApUHU XaJl KWIMIIHUHT SIHTCH, WIFOP YCYJUIApUHM WIUIA0 YMKUIIHM Tajad
Kunanu. TexHuka onMH TabiIUM Myaccacalapujaa Taxcui oJaéTraH Oyiakak SHEepreTuk
MyXaHAucIapHu Tai€pnamga QaHmapapo HMHTErpauMsIcH YyTa axXaMmMuATIuAup. AMNWHUKcA
MaTeMaTHKa (paHu Ba MyTaXacCHCIHMK (paHIApHUHT Y3BUIIMK >KUXATIAPUHU MUCOJ TapUKacHIa
alTUIIMMU3 MYMKHH. MacanaH: 3aMOHAaBUM 3JEKTp THU3UMJIAPUHM JIOMHXAJJall Ba MILIATUIIA
HXTUMOJUIMK HA3apusACH Ba MaTeMaTHK CTAaTHCTUKa ToOopa OMpHHYM YpuHTa YnKMokaa. Kym
COHJIM DJIEKTP CTaHIMSUIApH, 3JEKTP TapMOKJIApU Ba IIaxapiiapapo y3aTMaJapHUHT UILIAIIMHU
TaXJWJI KWIMII Ba Oaxojaml 5XTHMOJ Ba CTaTHCTUK EHJAIyBHM Tanad kunaad. Kowna
TapukKacuaa, Ttaconuduil ommwiapra OOFIMK OYiaraH sHeprus THU3HMMHHHUHT YyCKyHajapu
AJIEMEHTIApPUHUHT HOCO3IMUKIApUHM Tacoauduit xoaucanap ae6 xucobmam MmMyMmkuH. [y
MyHOcabar OuiaH Oy OHXTHUMOJUIMK MaTeMaTHKa Ha3apuscura acocjaHraH XoJijja KyBBaT
TU3UMIJIAPUHUHT UIIOHWIN WIUIAIIMHT TaXJIWJ KWIHIIY Kepak. DIeMEHTIApHUHT HOCO3IHUKIApH
Hadakat Ttaconuduil xapaktepra sra, Oankyu Oy3WIMIIJIAPHUHT OKUOATIapu Xam 3XTUMOJLIap
Ha3apuscu ycyiutapuaaH ¢oijgananum OwinaH aHuknaHaaud. LIyHUHTIEK, IOKOpH BOJTIH
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