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ANNOTATSIYA

Magolada aralash tipdagi bir chizigli bo’lmagan tenglama uchun chegaraviy
masala muammosi ko'rib chigiladi. Bunday masalalar fan va texnikaning turli
sohalarida, jumladan, fizika, muhandislik va matematik modellashtirishda uchraydi.
Asosiy e'tibor yechimlarni topish usullari va chegaraviy shartlar turiga bog'lig holda
yechimlarning xatti-harakatlariga garatiladi.

Kalit so’zlar: Aralash tipdagi tenglamalar, Chizigli bo’lmagan tenglamalar,
Chegaraviy masala, Nyuton usuli, Sonli usullar, Qaror elementlari usuli, Qarorlar
farglari usuli, Matematik modellashtirish, Chegaraviy shartlar, Fizik hodisalar
modellashtirish.

AHHOTALIUSA

B cmamve paccmampuseaemcsi kpaesas 3aoaua Ons HEIUHEUHO20 YPAGHEHUS
cmewanno2co muna. Ilooobnwvie I’lp05]l€]l/lbl 603HUKAIOM 6 PA3TUYHbLX obnacmsix HAayKu
u mexHuKu, e6KIndaAd qbu3ui<y, MEXHUKY U mamemamudecKoe MO@@JZMpO@CZHue.
OcHos8HOe HUMAaHUe YOeleHO Memooam NOUCKA peueHUll U N0BeOeHUI0 peueHUll 8
sasucumocmu om muna cpaHuUdYHblIX yCJZOGMIZ.

Knrwueesvie cnosa: Ypasnenus cmewannozo muna, Henunelinvle ypaeHeHus,
Kpaesas 3aoaua, Memoo Hviomona, Yucnenuwvie memoowi, Memoo pewarowe2o
ajlemernma, Pasznocmuwviti memoo pPeuerus, Mamemamuueckoe ModeﬂupoeaHue,
Kpaesvie ycnosus, Mooenuposarnue gpusuveckux sgieHull.

KIRISH

Aralash tipdagi chizigli bo’lmagan tenglamalar uchun chegaraviy masalalar
nazariy va amaliy matematikada muhim rol o'ynaydi. Ushbu masalalar to‘lqinlarning
targalishi, issiglik uzatish va suyugliklarning harakati kabi turli fizik hodisalarni
tasvirlaydi. Tenglamalarning chiziqli bo’lmaganligi va aralash tipi bunday
masalalarni yechishda jiddiy murakkabliklarni keltirib chigaradi, bu esa maxsus
usullar va yondashuvlarni ishlab chigishni talab giladi.

Asosiy tushunchalar va ta'riflar

Avralash tipdagi tenglama uchun chegaraviy masala tenglamaning o'zgaruvchilar
yoki masalaning boshga parametrlariga bog'liq holda xarakterini o'zgartirishi bilan
tavsiflanadi. Masalan, tenglama bir sohada elliptik, boshga sohada esa giperbolik
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bo'lishi mumkin. Bu esa turli xil chegaraviy shartlarni hisobga olish zaruriyatini
keltirib chigaradi, ular esa bir-biri bilan mos kelmasligi mumkin.
Chegaraviy masalalarni yechish usullari

Aralash tipdagi chiziqli bo’lmagan tenglamalar uchun chegaraviy masalalarni
yechishning asosiy usullarini ko'rib chigamiz:

1. Qarorlar farqglari usuli: Ushbu usul differensial tenglamani algebraik
tenglamalar tizimi bilan tarmoq funksiyalaridan foydalangan holda yaginlashtirishdan
iborat. U chegaraviy masalalarni sonli yechishda keng qo'llaniladi, ammo masalaning
yugori o'lchamida sezilarli hisoblash resurslarini talab giladi.

2. Qaror elementlari usuli: Yechim sohasi kichik elementlarga bo'linadi, bu
elementlar ichida yechim polinomlar bilan yaginlashtiriladi. Ushbu usul murakkab
geometriyalardagi masalalarni yechishda qulay, ammo tarmog va boshlang'ich
shartlarni tanlashda yuqori aniglikni talab giladi.

3. Iteratsiya va Nyuton usullari: Chizigli bo’lmagan tenglamalarni taxminiy
yechish uchun qo'llaniladi. Ushbu usullar boshlang'ich yaginlikni talab giladi va
ushbu yaginlikni tanlashga sezgir bo'lishi mumkin.

Chegaraviy masalani yechish misoli

Aralash tipdagi chizigli bo’lmagan tenglama uchun chegaraviy masala misolini

ko'rib chigamiz. Quyidagi ko'rinishdagi tenglama berilgan bo'lsin:

u, —u, +fu)=0
bu yerda u — ikkita o'zgaruvchi x va y ga bog'liq bo'lgan funksiya, f(u) esa u
ning chizigli bo’Imagan funksiyasi. Faraz gilamizki, yechim sohasining chegaralarida

birinchi turdagi chegaraviy shartlar berilgan. Asosiy vazifa tenglamani va chegaraviy
shartlarni ganoatlantiradigan u(x,y) funksiyasini topishdir.

XULOSA

Aralash tipdagi chizigli bo’lmagan tenglama uchun chegaraviy masala
muammosi muhim va murakkab vazifa bo'lib, u turli xil analitik va sonli usullarni
go'llashni talab qiladi. Magolada bunday masalalarni yechishning asosiy
yondashuvlari ko'rib chigildi va ularning qo'llanilishiga misol keltirildi. Ushbu
sohadagi keyingi tadgigotlar mavjud usullarni takomillashtirish va yanada murakkab
masalalarni samarali yechish imkonini beruvchi yangi yondashuvlarni ishlab
chigishga garatilgan.

ADABIYOTLAR RO’YXATI (REFERENCES)
1. Bparos B.H. Kpaeble 3a1aHuu HEKJIACCMUECKUX YPAaBHEHHH MaTEMaTHYECKON
¢yukuu. HoBocubupex: HI'Y,1983-1984

247



R Oriental Renaissance: Innovative, (E)ISSN: 2181-1784
O : educational, natural and social sciences A(7), July, 2024

Research BIB / Index Copernicus WWW.0riens.uz

2. Bparo B.H.K. Bompocy 0 eIWHCTBEHHOCTH pelieHHs OOOOIICHHOW 3aaayu
Tpuxomu. Joxn. AH.CCCP.1996-T.226 Ne4 . C 761-764.

3. I'mazaroB C.H. JlokanbHble M HEJOKAJIbHbIE KpaeBbl€ 3aauydl sl YPAaBHEHHM
cMmetenHoro tuna. Agroped. duec.x.¢.m.H HoBocubupek,1986.

4, Jluonc. X.JI.HexoTopble MeTOABl PEIICHUS HEIMHEHHBIX KpaeBBbIX 3aj1ad. M:
Mup,1972.

5. ®.M.MymuHoB. O HeNnoOKalbHBIX KpaeBbIX 3a7adyax il ypaBHEHUU
CMEIIaHHOTO THIa BToporo poaa. Tamkent 2011.

6. MymunoB @M., MymunoB C.®. OO0 omHON HENOKaIbHOW 3amade s
ypaBHeHus cmemnanHoro tuma. Central Asian Journal of mathematical theory and
computer sciences. 2021. Issue: 04. April. ISSN:2660-5309.

7. MymunoB ®.M., JymaroB H.T. O HenokanbHOW KpaeBOW 3agauu s
JWHEWHBIX ypaBHeHH cMenienHoro Tuma. Central Asian Journal of theoretical and
applied sciences. 2021. VVol.02/ Issue: 05. may. ISSN:2660-5309.

8. Fayzudinovich, S. I. (2021). To Investigation of The Mixed Problem For
Systems of Equations of Compound Type. Central Asian Journal of Theoretical and
Applied Science, 2(4), 23-32.

9. Cpaxnuno, U. ®. (2021). HavanbHo-KpaeBas 3ajgada i OJHOU CHCTEMBI
coctaBHoro tuna. CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY
AND COMPUTER SCIENCES, 2(3), 41-47.

10. Cpaxaunos, . ®@. (2021). Cmemannas 3agaga Jns Omguoit Ocoboit CucteMbl
CocraBuoro Tunma C Koaddumuentom Yeodsimea-Opmuta. CENTRAL ASIAN
JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES,
2(10), 47-52.

11. Mywmunos, ®. M., [ymaros, H. T., Muparoes, 3. M., & U6oxayniaesa, M. I1I.
(2022). OB OJIHOM KPAEBOW B3AJIAYE JJII YPABHEHUS TPETBEIO
ITIOPAJAKA CMEIIAHHO-COCTABHOI'O THIIA. Oriental renaissance:
Innovative, educational, natural and social sciences, 2(6), 606-612.

12. Muminov F.M., Dushatov N.T., & Miratoev Z.M. (2024). ON THE
FORMULATION OF BOUNDARY VALUE PROBLEMS FOR ONE SECOND-
ORDER EQUATION. American Journal of Applied Science and Technology, 4(06),
58-63. https://doi.org/10.37547/ajast/\VolumeO4lssue06-11

13. D. Sulaymanova et al., J E3S Web of.conf. 443 03006 (2023)

14. D. Sulaymanova et al., E3S Web of.conf. 443 03007 (2023)

248


https://doi.org/10.37547/ajast/Volume04Issue06-11

