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Annotatsiya: Ushbu maqolada cheksiz uzunlikdagi bir jinsli torning
tebranishi bilan bog ‘lig Koshi masalasi ko ‘rib chigiladi. Masala D Alember usuli
yordamida yechilib, boshlang ‘ich shartlarga asoslangan umumiy yechim topiladi.
Yechimning fizik ma’nosi tushuntirilib, o‘ng va chap tomonga harakatlanuvchi
to ‘lginlar sifatida talqin qilinadi. Misollar yordamida yechimlar amalda ganday
ko ‘rinishda bo ‘lishi ham ko ‘rsatib berilgan.

Kalit so‘zlar:Koshi masalasi, to‘lgin tenglamasi, D’Alember formulasi,
cheksiz tor, boshlang ‘ich shartlar, tebranish, matematik modellashtirish, to ‘lginlar,
analitik yechim,

Annomayusn. B smoti cmamve paccmampueaemcs npobrema Kowwu,
CBA3AHHASL C Kollebanuem OOHOPOOHOU CmMpYyHbl OeCKOHeuHOoU OnuHbl. 3aoada
pewaemcs memooom [['Anambepa, u Ha OCHOBe HAYANLHBIX YCI0BUL NOYHUAECMCS

obuee pewsenue. O0vACHAEMC S PUULECKUL CMBLCT peUeHUs U UHMePRpemupyemcs
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KdK 60.JIHbl, Oeuafcyu;uec;z enpaeo U 6J1€60. Ha npumepax makodce NOoKasano, Kakxk
PEULERUA MOocyni gvlens10ems Ha npakmuke.

Knioueevie cnoea: 3adaua Kowu, e6o1n080e ypasHeHnue, ¢opmyna
Jl'Anambepa, beckoneuno y3xull, Ha4aIbHble YCA08US, KOJlebanue, MamemamuiecKoe
Modejzupoeaﬂue, 6O0JIHbL, AHAJIUMUYECKOE peuleHue.

Annotation: This article deals with the question of Coshi in relation to the
oscillation of a monogamous string of infinite length. The problem is solved using the
D'alember method to find a general solution based on the initial conditions. The
physical meaning of the solution is explained and interpreted as waves moving to the
right and left. Examples also show how solutions look in practice.

Keywords: Cauchy question, wave equation, d'alember formula, infinitesimal
narrow, initial conditions, vibration, mathematical modeling, waves, analytical
solution.

Kirish(Beenenme.Introduction) Bir jinsli tor tebranishlarini o‘rganish
mexanika va matematik fizika sohalarida muhim o‘rin tutadi. Aynigsa, ikki uchi
mahkamlangan yoki bir uchi mahkamlangan tor tebranishi hagidagi masalani
yechishdan oldin osonroq bo‘lgan masalani, ya’ni cheksiz tor tebranishi haqidagi
masalani ko‘raylik. Quyidagi

a—zljzaza—zg 1)
ot X

bir jinsli tor tebranish tenglamasining

u(x,t)_, =f(x) (2)
%(:O = F(x)

boshlang‘ich shartlarni ganoatlantiruvchi yechimini topish kerak. Bundagi
f(x), F(x)lar (—o0,0) oraligda berilgan funksiyalardir. Noma’lum u(x,t) funksiyaga
hech ganday chegaraviy shart qo‘yilmagan. (1) tenglamaning (2) boshlang‘ich
shartlarni ganoatlantiruvchi yechimini topish masalasi Koshi masalasi deyiladi. Bu

masalani yechish usuli D’ Alember usuli deyiladi. (1) ning umumiy yechimi
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u(x,t) = p(x —at) + w(x + at)

©)

bo‘lishligini ko‘rsatamiz. Bunda ¢,y funksiyalar ikki marta differensiallanuvchi

funksiyalardir.

Hagigatan ham

ul =¢'(x —at)+ y'(x +at)u! =¢"(x —at)+y'"(x +at)

u' = —ap'(x —at)+ay'(x +at)u! = a’e"(x —at)+a’y""(x +at)

ut:r - 8.2¢'" + azy/m | a.2 (wm + Ww) — azu;;
=

Tenglik o‘rinli

Demak, (3) (1) ning umumiy yechimi bo‘ladi.

bo‘ladi.

Endi (2) boshlang‘ich shartlardan foydalanib, noma’lum ¢,y funksiyalarni

topamiz. (2), (3) dan:
t=0
P(X)+ y(x)=f(x)
xosil bo’ladi
u' = —ap'(x —at)+ay'(x +at)

(5) ni 0 dan x gacha integrallasak,
- ag @'(x dix + ag w'(x)dx = g F(x)dx
- alplx) - 9(0) +alyx) - v(0)) = [F(x)0x

X

—(p(x)+z//(x):igF(x)dx+c

c = —¢(0)+y(0) (6)

(4) va (6) dan:

o)+ wlx) = £ (x) olx) = 5 ()= [P0

—(p(x)+y/(x):1§F(x)dx M 1
a w(x)

x) = Ef (x)+21agF(x)dx

(7) dagi o‘rniga x—at va x+at qo‘ysak,
p(x —at) = %f (x —at) - Zlaxga[F(x)dx

w(x +at) = %f (x +at) + ZlaxgatF(x)dx
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(3) ga asoslan

u(x,t) = %f (x —at)—zlaxga‘F(x)dx +%f (x +at) + zlaxng(x)dx

Ma’lumki,
i XgatF(x)dx " er(x)dx _ jF(x)dx +X§tF(x)dx = TF(x)dx
—at x—at
u holda
o) t) - f(x —at)+f(x +at)+i XJ-atF(X)dX (8)
2 2ax at
(8) formula — tor tebranishi tenglamasi uchun Koshi masalasining

D’Alember yechimi deyiladi.
Misollar: 1) u; =u’, tenglamaning

ul_ =x*u]_ =0 boshlang‘ich shartlarini ganoatlantiruvchi yechimini

t =0

toping.

u(x,t) 5 =x? +t2,u(x,t) = x? +t?
2) u; = ou;
ULO _O’ut"t 0 =€

a=3,f(x)=xF(x)=¢"
u(x,t) = —X]'Ste dz =Le N =S e -e™)
6 6 6

x-3t x-3t

Xulosa

Ushbu magolada bir jinsli cheksiz tor tebranish tenglamasi uchun Koshi
masalasining D’Alember usuli yordamida yechimi ko‘rib chiqildi. Boshlang‘ich
shartlarga asoslangan umumiy analitik yechim topildi va uning fizik ma’nosi
tushuntirildi. Bu yechim torning tebranishlarini tahlil qilishda asosiy vosita bo‘lib,
keyingi murakkab chegaraviy shartlar bilan ishlash uchun mustahkam nazariy
poydevor yaratadi.

Ush bu maqgola mustaqil ta’lim topshirig‘i asosida bajarish davomida
tayyorlandi.
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