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Mellin akslantirishi yordamida matematik

fizika masalalarini yechish

Shamuratov Damir

Berdag nomidagi Qoragalpoq Davlat Universiteti

f (t) funksiya musbat t uchun aniglangan va

+00

[1f(®Fdt < +o0

0

shartni ganoatlandirsin. f (t) funksiyaning Mellin akslantirishi

F(s)= f f ()t dt, (s=o +i7), (1)

0
funksiya hisoblanadi [1].

Mellin akslantirishining teskari formulasi quyidagicha

o+ioo

f(t)=2i7Zi [ Fotas, (t>0) )

bunda integral S tegislikning mavhum koordinatasiga parallel Res=c

chiziq bo’ylab olinadi [2].

Mellin akslantirishi yordamida quyidagi chegaraviy masalani yechishni

ko’rib chigamiz [3] :

xU, +xU,+U, =0, (0<x<oo0,0<y<l), (3)
A0<x<l1

U(x0)=0, U(x1)= ()
0,x>1.

bunda A—o’zgarmas son.
Mellin akslantirishini X—o’zgaruvchi bo’yicha foydalanamiz. Shunda

X —o0’zgaruvchi bo’yicha Mellin akslantirishi quyidagicha bo’ladi:
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XU, = _[ x°U, x*dx :jUXXxS“dx,
0 0

ikki marta bo’laklab integrallaymiz:

u:Xs+1
IUXXXSJrldX: dU:(S-l-l)X dX :UXXS+1OO_(S+1)J.UXX5dX:_(S+1)IUXXSdX:
0 dV:UXXdX %/_0/ 0 0

0

v=U,
u=x*
du=sx** o % I —
= =—(s+1| x°U| —s|Ux*?dx |=s(s+1)[Ux**dx =s(s +DU (s, ).
dv_u o= CY 0|0 J (s+3)] (s+10(s.y)
v=U

xU, = ]Exuxx“dx :Tuxxsdx,
0 0

buni bir marta bo’laklab integrallaymiz:

u=x°
0 _ s—1 o 0 0 _
J'U XX = du = sx""dx) _ xSU| — SIUXS_ldX = —SIst‘ldx =—sU (s, ).
5 dv=U, dx . ° 9 5
v=U
Unda

U, = J'U yyx“dx = UW‘
0

bo’ladi. Endi berilgan (4)-chegaraviy shartlarning Mellin akslantirishini

topamiz:

U(x,0) = j U (x,0)x*dx =0,
0 %/_J

0
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bundan ko’rinib tu’ribdi U (s,0) =0 ga teng.

© 1 ©
U((x,1)= JU (x,2)x*"dx = jU (x,2)x*"dx + Iu(x,l)xs’ldx =
0 0 1

0

O ey

1 S
U (x,2) x* tdx =A j x5 Tdx =A - X—Il _A |
0 S S

%/_J
A
o A
bundan ko’rinib tu’ribdi U (s,1) = — ga teng
S

Demak, (3)-(4) chegaraviy masala quyidagi ko’rinishga keladi:

G (s,0) = 0,0 (s1) :?.
Bu tenglamaning umumiy yechimi
U(s,y) =C,cossy +C,sinsy, (5)

bo’ladi. Endi berilgan chegaraviy shartlardan C,,C, larni aniglaymiz,

C,-1+C,-0=0,

Clcoss+Czsins:§,
bundan,

C,=0,

C2:ss'iar;s'

Topilgan C,,C, larni (5) ga olib borib qoyamiz va quyidagi umumiy
yechimga ega bo’lamiz:

_ Asinsy

UGs.y) ssins

Endi teskari Mellin akslantirishidan foydalanib U (x,y) ni topamiz.

1 o +ioo

Uxy)=-= |

27l

Asinsy
ssins

x_*ds.

o—i©
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