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Annotatsiya. Ushbu maqolada murakkab funksiyalarni soddaroq ko'rinishdagi
funksiyalar bilan almashtirish, ya ni funksiyalarni yaqginlashtirish masalalari tadqiq etiladi.
Funksiyalarni yaqginlashtirishning asosiy maqgsadi hisoblash jarayonlarini optimallashtirish
va murakkab matematik modellarni soddalashtirishdan iborat. Buning uchun ko ‘p hollarda
funksiya o ziga yaqin ko ‘phad bilan almashtiriladi. Maqolada funksiyani ko ‘phad bilan
yaginlashtirishning eng keng targalgan usullari — Lagranj va Nyuton interpolyatsiya
formulalarining nazariy asoslari hamda ularning funksiyalarni ko ‘phadlar yordamida
yaqginlashtirishdagi amaliy ahamiyati tahlil gilingan. Shuningdek, ushbu usullar yordamida
amaliy misollar keltirilgan.

Kalit so‘zlar: Funksiyani yaqinlashtirish, interpolyatsiya, Lagranj ko ‘phadi, Nyuton
formulasi, bo ‘linmali farglar.

Annotation. This article explores the problems of replacing complex functions with
simpler-looking functions, i.e. function approximations. The main purpose of approximating
functions is to optimize computational processes and simplify complex mathematical
models.his article explores the problems of replacing complex functions with simpler-
looking functions, i.e. function approximations. The main purpose of approximating
functions is to optimize computational processes and simplify complex mathematical
models. To do this, in most cases, the function is replaced by a polynomial close to it. The
paper analyzed the most common methods for approximating a function with a polynomial
— the theoretical foundations of the LaGrange and Newton interpolation formulas, and
their practical significance in approximating functions using polynomials.he paper analyzed
the most common methods for approxim
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AHHOTaUMSA. B Odaunou cmamve 6y0ym paccmMompeHvl ONPOCHL 3AMEHbl CLONCHBIX
Qyukyuti  601ee npocmevimu, m. e. annpokcumayuu @yukyui. OcHo8Has  yenw
annpoxkcumayuy QYHKYu-onmumMusupo8ams GblYUCTUMENbHbIE NPOYeCcChl U YHPOCMUMb
CIIOJHCHbIE MameMamuiecKue MoOeIu.Hol cmamve 6y0ym paccmMompensl 60NPOCHL 3aMeHbl
CLOXCHBIX yHKYull Oonee npocmuimu, m. e. annpoxcumayuu @yukyui. OcHoenas yeiwb
annpoxkcumayuy QYHKYUi-onmumMusupo8ams GblYUCTUMENbHbIE NPOYeCcChl U YAPOCMUMDb
CHIOJiCHblE Mamemamuyeckue mooenu. [na 3mozo 6 OonvuuHcmee cayuaed QyHKyus
3amensemcs ONUSKUM K Hell MHO20YNeHOM. B cmamve npoananusuposamvt Haubonee
PACnpoCmpanerHvle Memoobl ANNPOKCUMAYUY QYHKYUU NOJUHOMOM — mMeopemuiecKue
OCHOBbl UHMEPNONAYUOHHBIX hopmyn Jlaepanaca u Hvtomona u ux npaxmuueckoe 3nauenue
npu  annpokcumMayuu  QYHKYuti HOAUHOMAMU. CMamve NPOAHAIUUPOBAHbI Hauboee
PpacnpocmpaHenHvle Memoovl annpox

KawueBble cioBa: Annpokcumayus @QYHKYuU, UHMEPNONAYUS, JLACPAHIHCEBbI
MHo2ouneHbl, hopmyna Heromona, ougpgpepenyuanvivie denenus.

KIRISH

Funksiyalarni yaqinlashtirish deganda murakkab funksiyani o‘ziga yaqin soddaroq
funksiya  bilan  almashtirish  (ma’lum  xatolikda) tushuniladi.  Funksiyalarni
yaqginlashtirishning yana bir muhim jihati — bu murakkab funksiyalarni soddaroq
ko‘rinishda tasvirlash orqali hisoblash jarayonini tezlashtirishdir. Hisoblash uchun juda ko‘p
vaqt talab giladigan yoki oddiy hisob-kitoblar yordamida soddalashtirish mumkin
bo‘lmagan funksiyalar ko‘p hollarda ko‘phadlar yordamida yaqginlashtiriladi. Funksiyalarni
ko‘phadlar yordamida yaqinlashtirishning asosiy afzalligi ular algebraik jihatdan juda
qulaydir. Ko‘phadlarning hosilasini olish, integrallash, limitda hisoblash, qo‘shish va
ko‘paytirish amallari sodda bo‘lgani uchun, ko‘plab hisoblash algoritmlari aynan shu usulga
asoslanadi. Shuningdek, ko‘phadlar butun sonli darajalarda aniglangan bo‘lib, ular uzluksiz
va differensiallanuvchi bo‘lgani uchun matematik modellarda keng qo‘llanadi.

Funksiyani biror oraligda yaginlashtirish uchun interpolyatsiya usullaridan
foydalaniladi. Interpolyatsiya- berilgan nugqtalar asosida noma’lum funksiyaning qiymatini
aniqlash usulidir. Bunday usullardan eng keng qo‘llaniladiganlari Nyuton va Lagranj
interpolyatsion usullari hisoblanadi. Nyuton interpolyatsiya formulasi fagat mustaqil
o‘zgaruvchi x ning qiymatlari teng oraliqlarda berilgan bo‘lganda ya’ni x ning qiymatlari
oralig‘i bir xil bo‘lganida qo‘llanilishi mumkin. Ammo Lagran;j interpolatsiya formulasi esa
x qiymatlari teng oraligli bo‘lsa ham, teng oraliqli bo‘lmasa ham qo‘llanilishi mumkin.
Nyuton interpolyatsiyalash usuli bo‘linmali farqlarga asoslanganligi, ifodaning soddaligi va
bosgichma-bosgich aniglikni oshiruvchanligi bilan funksiyani yaginlashtirishning boshga
metodlaridan ajralib turadi. Nyuton usulining Lagranj usulidan yana bir fargi shundaki,
yangi nuqta qo‘shilganida ifoda o‘zgarmaydi, balki qo‘shimcha had hisoblanadi.
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1- Flas xpaa] = flxisdd = flxi]
bo‘linmali b Xipq1 — X
farglar

2- Flos Xias Xiag] = S i1 Xiq2] = f %0 Xi44]
bo‘linmali b e Xitz = %X
farglar

3- flxis Xig1s Xig2r Xigs]
bo‘linmali _ fIie1 Xig2, Xigs] — %0 X1, Xi42]
farglar Xit3 — X;

Aytaylik bizga (xo, f(x0)), (x1, f(x1)), (%2, F(x2)), ..., (3, f () nugtalar berilgan
bo‘lsin. f funksiyaning birinchi tartibli bo‘lingan ayirmalari soni n ta bo‘lib, ular har bir
i=0,1,2,..,n—1 nugtalar uchun hisoblanadi. Bular funksiyaning nolinchi darajali
bo‘linmali farglari hisoblanadi f[x;] = f(x;). Qolgan bo‘linmali farglar esa induktiv usul
bilan aniqlanadi. Birinchi, ikkinchi va uchinchi  bo‘linmali farqlar mos ravishda
Ui xieads fIxsxien Xigzl, flxs X1, %42, x145] kabi— belgilanadi va quyidagicha
aniglanadi:

Ushbu bo‘linmali farglardan foydalanib Nyuton interpolyatsiya formulasini tuzamiz.

P,(x) = flxo] + Ef[xolxp”'xk] (= xg) et (x—xg) =
k=1

= flxo]l + flxo, x1] - (¢ = x0) + flxg, x1, %21 - (x — x0) = (x — x1) + -+ -
+ fx0 X1, ] (0 = x0) = (X —xq) m oot (0 — Xpq)
Lagranj interpolyatsion formulasining umumiy ko‘rinishi esa quyidagicha:

X X=X
L 00 =20 06T o=
Bu formulani ochib chigsak,
o ma) e (= x)
S Chl oy Py capp P eI G

L amxg) Gemxg) k) N
(%) - (1 — %)+~ (xy — %) I
_ (x —x0) - (x—x9) o (X —x-1)
(xn - xO) ) (xn - xl) Tt (xn - xn—l)

ko‘rinishga keladi. Bu ko‘phad Lagranj interpolyatsion formulasi deyiladi. Bu
formulaning xususiy hollarini quraylik n=1 bo‘lganda Lagranj ko‘phadi ikki nuqtadan
o‘tuvchi to‘g‘ri chiziq formulasini beradi.

L(x)=—

() o £ (x,)
X = Xo Xo =%
Agar n=2 bo'lsa. u vagtda kvadratik interpolyatsion ko‘phadga ega bo'lamiz, bu
ko‘phad uchta nugtadan o'tuvchi va vertikal 0'qga ega bo'lgan parabolani aniglaydi.
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1-misol. -1,0,1 nuqgtalarda mos ravishda 2, 4,7 giymatlarni gabul giluvchi ko‘phad
tuzing.
Yechish. Shartga ko‘ra xo =—1, x;, =0, x, =1, f(xo) =2, f(x1) =4, f(xp) =

: 1-usul. Lagranj formulasidan foydalansak,
e N HCERA g cerm i)
Gy [
R R (HE R R R
= % - x%+ ; x + 4

ifodani hosil qilamiz va bu noma’lum funksiyaning ko‘phad bilan yaqinlashtirilgan
ko‘rinishidir.
2-usul. Nyuton interpolyatsiya formulasidan foydalansak

PCo) = flxol + 1 [x;f - on] = +L [xl’x,jj - ’;[x" A S x) )
Bu ifodadagi  f[x,,x,] va f[x,, x;] larni ochsak

flxz] = flx4] _ flx] = flxo]
f o] = £lxo]

X2 T X X1~ Xo
P,(x) = flxo] + (X —xp) +
n( ) f[ 0] X, — X ( 0) X; — X

(= x0) - (x

— X1)
formula kelib chigadi berilgan giymatlarni qo‘yib chigsak jadval ko‘rinishda berilgan

funksiyaga yaqin ko‘phad hosil gilinadi.

7—4 4—2
_or 272 e lZ0 0-CD ~1)) - (= 0) =
Pn(x)—2+0_(_1) (x—(-1)+ - 1) (x=(=1))-(x-0) =
=2+2-(x+1)+%-(x+1)-x=2+2x+2+%x2+%x
_1 2 5 4
—Ex +EX+

ko‘rinib turibdiki Lagranj va Nyuton interpolyatsiya formulalaridan foydalanilganda
ikkala holda ham bir xil natija chigadi.

2-misol. Berilgan funksiya y = x* ko‘rinishda bo‘lsa bu funksiyaga x = 0,1,2
nuqatalarda mos keladigan kvadratik ko‘phad tuzing.

Yechish. Masala shartiga ko‘ra funksiyaning quyidagi nuqtalardagi qiymatlari
mavjud. Lagranj formulasidan foydalansak: y(0) =0, y(1) =1, y2)=16
ekanligidan,
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(x—x1) - (x —x3) (x —xp) - (x —x;)

LZ(X):(xo_x1)'(xo_xz).f(x())+(x1_xo)'(x1_xz).f(x1)
(x —x¢) " (x — x1)
(xz_xo)'(xz_xﬂ.f(xZ)
LG =) G0 G- G0 G-
YT0-D-0-2  Tad-0-(1-2  @2-0-2-1

= —x(x—2)+8x(x—1)=7x*>—-6

4  x*2-6x

3' -
misol. i Biz
e® funksiyasini [0, 2] oraligda quyidagi nugtalarda yaginlashtiramiz: x, =0 x; =
05 x,=1 x3=15 «x,=2 vaulardagi giymatlar:
flx;))=¢e*, 1=0,1234
flxo] = €e° =1; flx,] = €% = 1,6487; flx,] = et = 2,7183;
flxs] = e'> = 4,4817; flxs] = e% = 7,3891;
Ushbu giymatlar asosida bo‘linmali farqlarni tuzamiz.
Birinchi bo‘linmali farglar
flxo ] = 2270 = 1,2974; flay, x,] = 2 = 2,1392;
flxg xs] = 22 = 35268 flxs, xa] = o = 5,8148;
Ikkinchi bo‘linmali farglar
2,1392-1,2974 3,5268-2,1392
f[xo,xl,xz] = T - 0,84‘18, f[xl,xZ,X3] == T == 1,3876,
fla, x5, %4] = 255222 = 2,2880;
Uchinchi bo‘linmali farqlar
flxo, %1, %2, %3] = —1'387165__0(')8418 = 0,3639; flxe, x2,%3,x4] = —2’28?__01;876 =
0,6003;

To‘rtinchi bo‘linmali farqlar
0,6003 — 0,3639

2—0

flxo, %1, %3, X3, %,] = =0,1182;
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Ushbu bo‘linmali farglarni Nyuton interpolyatsiya formulasiga qo‘ysak quyidagi natija
hosil bo‘ladi:
P(x)=1+12974-(x—-0)+0,8418-(x—0)-(x—0,5) 4+ 0,3639 - (x — 0)
(x=05)-(x-1)+01182-(x—0)-(x—=05) - (x—1)-(x—1,5)
P,(x) =0,1182 - x* + 0,0093 - x> + 0,5619 - x? + 0,9698 - x + 1
Quyidagi rasmda f =e* hamda g=P, yani e* funksiyaning Nyuton
interpolyatsiyasi yordamida [0;2] oraliqda ko‘phad bilan yaqinlashtirilgan ko‘rinishi.

XULOSA

Xulosa o‘rnida shuni aytish lozimki, murakkab funksiyalarni yaqinlashtirishda Lagranj
va Nyuton interpolyatsiya formulalarining o‘ziga xos afzalliklari va cheklovlari mavjud.
Lagranj formulasi nazariy jihatdan sodda tuzilishga ega bo‘lib, tugun nugtalari soni
o‘zgarmas bo‘lgan hollarda qulaylik tug‘diradi. Nyuton formulasi esa sodda hisoblash
xususiyatiga ega ekanligi bilan ajralib turadi va yangi tugunlar qo‘shilganda hisoblash
jarayonini noldan boshlamaslik imkonini beradi. Har ikki usul ham funksiyalarni hisoblash
jarayonini optimallashtirish va amaliy masalalarni soddaroq ko‘phadlar orqali ifodalashda
yuqori samaradorlik ko‘rsatadi.
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