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Annotatsiya

Ushbu ilmiy magolada algebraik tenglamalarning taqgribiy ildizlarini aniglashda
qo‘llaniladigan Lobachevskiy usulining mohiyati va amaliy. qo‘llanilishi tahlil
qilinadi. Asosiy e’tibor bu usulning algoritmini ishlab chigish va uni zamonaviy
dasturlash tillari, xususan Python, C++ yoki MATLABgasosida dasturlash orqali
kompyuterda real masalalarga qo llash 1mk0n1yatlar1ga qa ratllgan Ish davomlda turh

matematik modelchilar uchun algebralk tenglamélarm !
bo‘lishi mumkin. ¥

Abstract

This scientific article analyzes the essence amnd practical application
Lobachevsky method used to determine the approximate reots of algebraic « 
The main attention is paid to the development of an algorithm for this methad and its
application to real problems on a computer using modern programming languages, in
particular, Python, C++ or MATLAB. During the work, experiments'are,conducted for
polynomials of different degrees, and the results are displayed graphically. Also, the
accuracy of the Lobachevsky method, convergence conditions, and comparison, with
other numerical methods are discussed. The results of the research can be useful for
students, programmers, and mathematical modelers in effectively solving algebraic
equations.

AHHOTAIUA

B 1maHHONM Hay4yHOM CTaTbe aHAIM3UPYETCS CYLIHOCTH M IPAKTUYECKOE
npuMeHenne meroaa JloGaueBCKOro, KOTOPBINM HCIMOJIB3YeTCS ISl ONpEeesIeHUs
OpUOIMKEHHBIX KOpHEH anredpanuyeckux ypaBHeHHH. (OCHOBHOE BHHMMAaHUE
yZenseTcs pa3padoTKe aIropuT™Ma i 3TOr0 METOAA U €ro MPUMEHEHHIO K PELICHUIO
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pealIbHBIX 337]a4 Ha KOMIIBIOTEPE MOCPEACTBOM IPOrPaMMUPOBAHUS HA COBPEMEHHBIX
s3bIKaxX IMporpammupoBanus, B vactHoctu Python, C++ wimu MATLAB. B xone
paboTHI IPOBOASTCS SKCIIEPUMEHTHI JIJIs TIOJTMHOMOB Pa3HBIX CTETICHEH, a pe3yIbTaTh
otobpaxarorcsi Tpaduuecku. OOCYKTAIOTCS TakkKe YPOBEHb TOYHOCTH, YCIIOBHS
CXOAMMOCTH U CpaBHEHHE MeTo/1a JI00a4eBCKOTO ¢ APYTUMHU YUCICHHBIMUA METOAMH.
Pe3synbTatel uccienoBaHuss MOTYT OBITH TOJIE3HBI CTYJEHTaM, MPOTpaMMHCTaM U
CHEIHAIMCTaM [0 MaTeMaTHYECKOMY MOJAEITUPOBAHUIO I 3PPEKTUBHOTO PEIICHUS

anredpanvecknx ypaBHEHUH.

Tenglamaning ildizi mavjudligi sharti, agar biror [a,b] oraligda y = f(x)
funksiya uzluksiz bo‘lib, f(a) - f(b) < 0 bo‘lsa, shu oraliqda f(x)=0 tenglamaning
kamida bitta ildizi mavjud bo‘ladi.
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Agar biror [a,b] oraligda y=f(x) funksiya u&uksig bo‘lib, birinchi
uzluksiz xosilaga ega bo‘lsa va fa) - fib) < 0 3\ f 4@
o‘zgarmasa) shartlar bajarilsa, f(x)=0 tenglama shu Olf'vliqd\a yabona(
ildizga ega bo‘ladi. \ \
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Lobachevskiy usuli boyicha Pn(x)=0 tenglamaning taqribiy ildizlarini topish:
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Bizga quyidagi tenglama berilgan

P(x)=apx" +ax" " +ax"*+-+a, ;x+a,=0 Vva

Bu
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tenglamanning n ta ildizi mavjud bo’lsa. Unung tagribiy ildizlarini Lobachevskiy

usuli bo’yicha quyidagi algoritm bilan topish mumkin:

1) Quyidagi ifoda yordamida uning koeffitsentlarini hisoblash formulasini

aniglash:
ai=(—1)"( e ) Z( 1y Za‘i”afﬁ”)

(5 — usul gqadami, k = {],1,2,...,?1.;
Odatda, yuqoridagi ifodadan at
davom etadi:

larni hisoblash formulasi quyidagi ko’rinishda
© _ (,E-0)
o) = (af™V)
a® = — (ags_ 1]) +2a0 Va§7;

(s) (s-1))? (5-1) (s5-1)
a, =(a2 )—Zal a,

a® _a, (k=0,1,28, . M}“
3) S ning keyingi gadami uchun yuqgorida anlqlangaﬁ af: ]‘ Iarnl h|§obl
formulasi yordamida  lardan foydalanib, ularning qumgtlarml hisoblay niz.

4) Topilgan  yangi koeffitsentlardan foydalanib, t’englqmaning
ildizlarini topishda ishlatiladigan quyidagi umumiy: forml‘j“la yordamida

ZS ‘

a =" [-a®/a® , k=123.,n
unung tagribiy ildizlarini

topamiz;

1) Shu zaylda 3 va 4-bandlarni bir necha bor takroran bajarib,
tagribiy ildizlarning yaqinlashish dinamikasini ko’ramiz.

2) nihoyat, topilgan natijalarni tahlil gilib, tenglamaning taqribiy

ildizlarini aniglaymiz. Ko’phadlarni aniqlashda dastur kodidan

foydalanish.
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#include<iostrea

m>
#include<math.h
> using
namespace std;

double a[101][101],x[101][101];
double f(int s,int K){
float s1=0;

for(int i=1;i<=k;i++)sl+=pow(-1,i)*2.0+a[s-1][k-i]*a[s-1][k+i]; //
koeffitsiyentlar yig'indisini hisoblab olish

return sl;

int
main(){
float n;
cin>>" TALABANING TARTIB RAQAMI

a[0][0]=n*3.2; //
koeffitsiyentlarni hisoblash
a[0][1]=-n*2.5;

a[0][2]=n*6.5;
a[0][3]=-n*3.3;
a[0][4]=6.7;

cout<<0<<"-
gadam"<<endl;
for(int
k=0;k<5;k++){

cout<<"a"<<k<<'='<<a[0][K]<<"";

¥

cout<<endl;
for(int k=1;k<6;k++){
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X[0][K]=pow(-a[0][k]*1./a[0][k-1],1.0/pow(2,0));// hisoblash formulasi
cout<<"x"<<k<<'='<<x[0][k]<<"

¥

cout<<en
dl; for(int
s=1;s<6;s+
){
cout<<s<<"-
gadam"<<endl; for(int
k=0;k<6;k++){

a[s][k]=pow(-1,k)*(pow(a[s-
1][k],2)+f(s.K));
cout<<"a''<<k<<'="

cout<<a[s][k]<<""; 4

cout<<endl; ‘ y #y 7, 4

for(int k=1;k<6;k++){ ’*“/V
X[s][k]=pow(-a[s][k]*1./a[s][k-1],1.0/pew(2,5)); / /

cout<<"x"<<k<<'='<<x[s][K]<<"

¥

cout<<endl;

¥

cout<<™\n\n\n Begimov O'ktam Ibrogimovich ";

} ] “EMy L L2015-2016\xL Tp —\masala(Dasturi)\lobachevskiy.exe” = = “

3

O—gadam

ab=9_.6 al=-7.5 a2=19.5 a3=—9.9 a41=6_7

el =0.78125 x2=2.6 x3=0.507692 x4=0.676768 x5=0

—gadam

al=92_.16 al=—-241_.45 a2=518.8B2 a3=—226.66 ad4=44_89 a5=2
x2=1.46587 x3=0.660966 x4=0.445028 x5=NaMN

. al=—106111 a2=32B038 a3=—"741727.7 ad4=15%61.77 ad=-2
x1=1.88005 x2=1.32597 x3=0.689589 x4=0.38B0921 x5=0.18917
3—gadam
al=7.213%e+07 al=—1.40456e+10 aZ=1.154%4e+11 a3=—6.01517e+0? a4=2.58755e+Db6 a5-=

2
oc1=1.73273 x2=1.3013 x3=0.671172 x4=0.377474 x5=0.172194

dam

.20403e+15% al=—2_05611e+20 a2=1.34233e+22 a3d=-3.64811e+1? a4d=6.70747e+12 a5S=
1=1.93773 x2=1.29845 x3=0.691255 x4=0.379342 x5=0.164875
L—gadam
al=2.7081%e+31 al=—4.2345%e+40 a2Z=Infinity ad=-1.330%6e+37 ad=4.49702e+25 ab=-2

c1=1.73783 x2=Infinity x3=0 x4=0.372341 x5=-0.161342
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Xulosa qilib shuni aytish mumkinki, sonli usullar va dasturlash fanlarining

barcha mavzulari bo’yicha taqribiy ildizlarini aniqlashda dasturlash tillarining
o’rni bo’lak xisoblanadi. Boshqgacha qilib aytganda dasturlash tillari yordamida
juda kichik bo’lgan xatoliklarni aniqlashning imkoniyati mavjud. Bu
mavzumizda Lobachevskiy usuli algebraik ko’phadlarni taqribiy qiymatlarini
aniglashda Code:Blocks dasturlash tilidan foydalandek. Demak, talabalar tagribiy
giymatlarni xisoblashda dasturlash tillarini mukammal bilishlari ta’lab qgilinadi,
shu asosda darslarni olib borish ham vagtdan ham unumdorligi bilan ajralib turadi.
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