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Anotatsiya__Ushbu tezisda tor tebranish tenglamasi uchun qo ‘yilgan klassik
chegaraviy masalaning korrektligi Hadamard mezonlari asosida tahlil gilinadi. Tor
tebranish tenglamasining analitik yechimi Fur’e usuli orqali topiladi. Yechim mavjudligi,
yvagonaligi va turg ‘unligi matematik asosda isbotlanadi. Misollar orqali masalaning
korrekt yechimga ega ekani ko ‘rsatiladi.

Kalit so‘zlar Tor tebranish tenglamasi, korrekt masala, Fur’'e usuli, Hadamard
shartlari, turg ‘unlik, Dirixle sharti.

AHHOTAUUA B OanHoul me3ucHoli pabome paccmMampueéaemcs. KoppeKmHoCmb
KAaccu4eckoll Kpaegot 3a0ayu 0Jisl yPaeHeHUs KOJeOaHUl CImpYHbl HA OCHOGe Kpumepues
Aodamapa. Ananumuyeckoe peuwienue ypasHeHUus KOJeOAHUU NOJYYEHO C UCNOIb308AHUEM
memooda @ypve. JlokazaHo cywecmeosanue, eOUHCMBEHHOCMb U YCMOUYUBOCHIb
pewenus. Ha KonkpemHulx npumepax noka3aHo, Yymo 3a0ada sa61iemcs KOppeKmHOU.

KiarwueBble ciaoBa Vpasnenue xonebanuii cmpymvl, KoOppekmHas 3aoaua, memoo
Dypve, kpumepuu Aoamapa, ycmonudu8ocms, 2panuyHoe yciosue /fupuxie.

Abstract This thesis examines the well-posedness of the classical boundary value
problem for the string vibration equation based on Hadamard's criteria. The analytical
solution of the vibration equation is obtained using the Fourier method. The existence,
uniqueness, and stability of the solution are mathematically proven. Examples
demonstrate that the problemis well-posed.

Keywords String vibration equation, well-posed problem, Fourier method, Hadamard
conditions, stability, Dirichlet boundary condition.

1. Tenglama vashartlar
Ko‘rib chiqgilayotgan masala quyidagi tenglama va shartlardan iborat:
Elliptik tenglama: ‘
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u,+U, =0 (2)
Boshlang‘ich shartlar:

U(x,0) = %sin nx, U,(x,00=0 (2)

Chegaraviy shartlar:
U(O,y)ZO, U(ﬂ',y)ZO (3)
Yechim formulasi

Masalaning umumiy yechimi quyidagi shaklda ifodalanadi:

U(x,y) =Z{¢kchﬁ—”y+%z//kshkTﬂy}.\/T§sink_”
k=1 T

_[ o(X) skaxdx

W, Iw(x) skaxdx
Misol tahlili
Berilgan ¢(x) = 1sin nx, neN
n

w(x)=0, |I=n

gok:_[llsinnx Esink_”xdxzi EJ'”sinnx-sinkxdx
on T | nymzJo

Bu integral sinus  funksiyalarning  ortogonal  Xxossasiga
- Agar k #n bo‘lsa,

=E\/§.j”sin2nxdx:i\/grsin(l—COSan)dx=
n\z J0 2n\ n-o
—i\/z(r—isinnx)—i\/zﬁ—

2n\'z"~ 2n on\n O

- Agar k =n bo‘lsa,

:1\/Zj”sinnx.sinnxdx:i\/Zr(cos(n+k)x—cos(n—k)x)dx:
n\no 2n \ n?o
1\/7(sm(n+k)x sin(n— k)xj/n_
n n+k n—k
\fj 0-sin kxdx

y(x)= 0 bo‘lgani sabat?h barcha y=0.
|

asoslanadi:
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Demak, yechim fagat bitta k = n hadi bo‘yicha ifodalanadi:

U(x,y) =i—-\/gﬁ-chny-\gsin =1 .chny -sin nx
2n \n n n
Bu yechim berilgan shartlarni qanoatlantiradi va boshlang‘ich ma’lumotlarga turg‘un

bog‘liq.
Xulosa
Tahlil natijasida ko‘rsatildiki, elliptik turdagi tor tebranish tenglamasi uchun berilgan
misol korrekt hisoblanadi. Yechim mavjud, yagona va boshlang‘ich funksiyalarga
turg‘un bog‘liq bo‘lib, Hadamard shartlarini to‘liq qanoatlantiradi. Bu misol orqali Fur’e
usulining tahliliy qulayligi hamda fizik modellar uchun amaliy ahamiyati ko rsatildi.
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