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ANNOTATSIYA
Ushbu ishda Koshi masalalari orgali matematik fizika tenglamalarini yechishda,
ayrim murakkab ko rinishda berilgan funksiyalarni nugtaga nisbatan simmetrik
ko’chirish orgali ancha uzun hisoblashlarni gisqaroq hisoblashlar orqali keltirib
chiqarish keltirib o’tilgan.
Kalit so’zlar: Tor tebranish tenglamasi, Koshi masalasi, nugta, simmetrik,
Dalamber usuli, tor, fizik
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ABSTRACT
In this work, when solving equations of mathematical physics through the Cauchy
problem, it was shown that by solving symmetric transfers of functions given in some
complex form to a point, long-term calculations can be obtained by short-term
calculations.
Keywords: equation of narrow vibrations, Cauchy problem, point, symmetric,
Dalembert method, narrow, physics.

KIRISH

Biror y = f(x) funksiyani M(x,;V;) nuqtaga nisbatan simmetrik ko’chirish
masalasi yechimi quyidagicha edi:

y =2y, — f(2x; — x).(1)

(1) funksiyadan quyidagi tenglikni hosil gilamiz:

2y, =y = f(2x; —x).(2)

(2) tenglikni chap tomoni ¥ ga nisbatan birinchi darajali ko’pxadni hosil qildik.
Agar umumiy holda (2) tenglikni chap tomonini g(2y, —v) deb belgilasak, u holda
quyidagi tenglik hosil bo’ladi:

g2y, —y) = (2% —x).(3)

(3) tenglik umumiy holdagi har ganday egri chizigning umumiy tenglamasini
beradi. Bu (3) tenglik g(v) = f(x) egri chizigni M(x,;y,) nugtaga nisbatan
simmetrik ko’chirish masalasi yechimini beradi [1-9].

Yuqoridagi masala oshkormas ko’rinishdagi U(x; t) = 0 funksiya uchun ham
o’rinli bo’ladi va oshkormas ko’rinishdagi U(x; t) = 0 funksiyani M(x,;t,) nugtaga
nisbatan simmetrik ko’chirsak, quyidagi yechimni beradi:

U(2x, —x;2t, —t) =0 (4)

Biz (4) tenglikdan foydalanib, quyida tor tebranish tenglamasi uchun Koshi
masalasini Dalamber yechimi uchun quyidagi teorema o’rinli bo’ladi [10-18].

Torning kichik ko’ndalang tebranishlari torning tebranish tenglamasi ( to’lqin

tenglamasi)
0’y ,0°U

otz ¢ ax?

ni ganoatlantiruvchi U = U(x; t) funksiya bilan xarakterlanadi. Bu tenglamada x
— tor nugtasi koordinatasi, t — vaqt, a* — tor tayyorlangan materialning fizik
xossalarini aks ettiruvchi doimiy [17-23].

Giperbolik tipdagi tenglamaga egamiz. t = 2t; paytda torning holati
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. . . BU
Ur:2r1 = @(2x, — x) va tor nugtalarining tezligi o —YP(2x, — x)

ma’lum bo’sin (Koshi masalasi). Bu masala shartlaridagi hamma funksiyalarni
M(x;t,) nuqgtaga nisbatan simmetrik ko’chirsak, boshqa
v 5 v

atz ¢ dx?
ni ganoatlantiruvchi V =V(x;t) = U(2x, — x;2t, —t) funksiya va t=0

paytda torning holati Vr_D = @(x) va tor nuqtalarining tezligi Z—Z i~ o = P(x)

bo’gan Koshi masalasiga ega bo’lamiz.
Torning tebranish tenglamasining yechimi ushbu ko’rinishga ega:

Vix;t)= @{xmﬂ;@{xﬂﬂ += fxmflﬁ’(x]dx.

2 " X—0a

Bu formula torning tebranish tenglamasi uchun Koshi masalasini Dalamber
yechimi deb ataladi.

Teorema. V = V(x;t) funksiyani M(x;;t;) nuqtaga nibatan simmetrik
ko’chirsak,

U = U(x; t) funksiyani beradi.

Isbot. Agar U = U(x;t) vaV = V(x;t) funksiyalar M(x;;t,) nuqtaga nibatan
simmetrik bo’lsa va

Ulx; ) =V(2x;, —x;2t, — t) = f(2x;, — x;2¢;, — t)

deb olsak,

Ur(x; t) = =V (2x; — 2t — t) = —f' Q2 —x;2t; — 1),

UG t) =V Cxy — %26 — 0) = fii (2% — x; 28, — ©)

o’rinli ekanligini differensial hisob orgali kelib chigadi.

Koshi masalasi esa quyidagi tengliklarni beradi:

Ulx; 2t,) =V(2x; —x;0) = f(2x; — x; 0) = (2%, — x),

Up(x; 28,) = —V/ (2%, — x%;0) = — ' (2%, — x;0) = —(2x;, — x)

va teorema isboti kelib chigadi.
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