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Fure akslantirishi yordamida matematik fizika masalalarini yechish

Shamuratov Damir

Berdag nomidagi Qoragalpoq Davlat Universiteti

Butun sonlar o’qida aniglangan va absolyut integrallanuvchi  f (x)
funksiyaning Fure integrali [1]

o0

f(x)=[[a(4)cosix+b(2)sinix]d4,

0

(1)bu yerda
l © 1 [9)
A)=—| f(t Atdt , b(A)=—| f(t)sinAtdt.
a(2)=—[" f(t)cos (4)==]" f (t)sin

(2) Eyler formulasi e =cose +ising dan,

eMX —iAX iAX —iAX
COSAX = T SINAX =

’ 2i
ga teng.

Bularni (1) ga goysak,

() :j:{a(z,)M ¥ b(z)%}dz -

2

:% ["[(a(2)-ib(2))e™ +(a(2)+ib(2))e ™ Jda.
(3) c(4)=x(a(2)—ib(4)),
belgilash kiritib , (2) formulalardan

c(2) :J'w f (t)(cosAt —isinAt)dA = J.:f (t)edt,

—00

c(/l):J.:f (t)e™dt,
@) c(-4)=[" f(t)e™dt,

(5) (4) va (5) ni (3) ga goysak,

249

——
| —



ISSN:3060-4567 Modern education and development

f(x)=o= o [e(A)e™ +o(-2)e™ Jdz = [ e(2)e™d A+

1 ¢ —iax _ 1 iAx 1 = iAx _
+Z 0c(—/l)e di_ﬂj‘oc(ﬂ)e d’1+§Io c(A)e™d(-1)=

o0
2790

Shunday qilip,

iAX 1 o iAx 1 ¢ iAx
= A.
c(4)e d/1+27[_[_wc(/1)e dA zﬁj_wc(i)e d

1 oo .
f(x)=— A)e*d A,
(x)=o=[ " c(2)e

(6) bunda

c(/l):J‘io f(t)edt.
(6) formula Fure integralining kompleks formasi dep ataladi. Fure
integralining kompleks ko’rinishi ikki karrali integral ko’rinishida quyidagicha

yoziladi [2]:
_ 1 T T iA(x-t)
f(x)_glodﬂ[of(t)e dt.

(7)Fure akslantirishi:

f(x) funksiya butun sonlar o’gida aniglangan, (—oo,0) intervalda

absolyut integrallanuvchi bo’lIsin. Yugoridagi (7) formulani quyidagicha yozamiz

[2]:

f (t)e”tdt}e‘“d A.

-1l

Ushbu funksiyadan belgili

F(A) = f (t)e dt,

= T
N2r 2,
bunda

T F(2)e™d A,

1
f(X)=—
=T
F(A) funksiya f(x) funksiyaning Fure akslantirishi deyiladi, f(x) esa
F (A) funksiyaning teskari Fure akslantirishi deyiladi.
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Fure akslantirishi yordamida bir jinsli issiglik o’tkazuvchanlik tenglamasi

uchun Koshi masalasini yechishni ko’rsatamiz [3].

u =a’u,, —o<xX<owm, t>0 (8)

u(x,0)=g(x), 9)
L ot —00, 400

F(a))—ELf(t)e dt,  @e (~o0,+o) (10)

(8)-tenglamaning ong tarafi X-o’zgaruvchi bo’yicha Fure

akslantirishi quyidagicha bo’ladi:

— [ue™ix= Q{i Ju (x,t)e‘“’xdx} V. (1),

Yoz 2, ot V2r °,

Bunda, V(w,t) =%IU(X,t)e‘“’de-izlanuvchi U (x,t) funksiyaning
T —00

obrazi. Xx—too da barcha t>0 ushun U(xt)—>0U, (x,t)—>0 va U(xt)
funksiya butun son o’qida absolyut integrallanadi. Unda (10)- Fure akslantirishi
bo’yicha (8)-tenglamani X-o’zgaruvchi Dbo’yicha ikki marta bo’laklab

integrallash natijasida quyidagiga ega bo’lamiz:

a®> ¢ : a’ T S -
— | U e dx=——=|U,e™| +ioUe™| -’ |Ue dx|=
b L (O R R |
0

=-a’w’ i+j:OUei“’XdX =—a’o’V (o)

[_27[ ’ 1 ’
(9) boshlang’ich shartning Fure akslantirishi quyidagisha:
V(®,0) = D(w).

Bunda @(w) — ¢(x) funksiyaning Fure obrazi,

O0) == [ ol s

Demak, Fure akslantirishi yordamida (8)-(9)-Koshi masalasi quyidagi

masalaga keladi:

251

——
| —



ISSN:3060-4567 Modern education and development

V., +a’0’V =0,
V(w,0) = D(w).
Uning yechimi V (a,t) = cD(a))e“"z“’2t izlanuvchi U (x,t) funksiyaning Fure
obraz1 boladi. U(x,t) funksiyaga gaytish uchun V(w,t)ga teskari Fure

akslantirishini qollash kerak bo’ladi,

U () = —— [V (0,)e“ do = —— [ d(@)e =" dey =

vz ?, V2z -

-00

=L [ pe) e Oz =

—o0 0 —oo

== [ o) [ {ei“"”) e }dwdéij P(&) [ &+ cos(x - S)dan.
2 2. 5 e, )

2cos(x—=¢&)
demak,
1 +00 +00 7a2w2t
U == [ (&) [ e cos(x—&)dmd¢, (11)
—0 0

integralni hisoblaymiz.

~+00

1(z) = j e coswzdw, 7>0, (12)
0

I'(z) hosilani hisoblab 1 marta bo’laklab integrallaymiz:

400 W=+

+00
' — 2 - 1 _ 2 . Z _ 2
I (z):—Je “wsSinwzdw =—e™* a)sma)zda)‘ ——_[e “ coswzdw =
9 2a - 2a
=0 0
+o0
Z 2 Z
=—— | e coswzdw =——1(2),
20 5 20

Bundan oddiy differensial tenglamaga kelamiz:

: z
I(z)+gl(z):0.
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Uning yechimi

| (z) =Ce %,

boladi. C —ni aniglash ushun 1(0)—-dan foydalanamiz , Puasson

integralidan,
iTeyzdyzl - Puasson integrali.
Jr 2,
= 2 1 +oo 2 1 “ 2 \/;
()= |e* do=—|e dl=——=|e*di=——,
©-] N2 R vl R v
bundan C :ﬁ va
2\Ja
N 7
I Z)=—F—¢ 40(, 13
@)= (13)

(12)-da o =a’t;z=x—¢& va (11) ni hisobga olsak, quyidagi yechimga ega

bo’lamiz:

[ T
U(xt)= j sadmt " el9ds= [Cix s np)de

00

bunda,

(&%)
1 e 4a2t .

C(x,¢&,t)=

2a\/E
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