Samarqand davlat universitetning kattaqo‘rg‘on filiali Aniq va tabiiy fanlar fakulteti 4-bosqgich Matematika ta’lim
yo‘nalishi talabalariga 7-semestr uchun « MATEMATIK FIZIKA TENGLAMALARI » fanidan yakuniy nazorat savollari

Imtihon shakli: yozma, og’zaki

Ne 1-QISM | 2-QISM 3-QISM 4-QISM 5-gism
“NAZARIY “NAZARIY | “AMALIY SAVOLLAR 1”deb | “AMALIY SAVOLLAR “AMALIY SAVOLLAR 3” deb nomalanadi va
SAVOLLAR | SAVOLLAR nomalanadi va semestrda 2” deb nomalanadi va semestrda o°qitilishi rejalashtirilgan mavzularning
17 deb 2” deb o‘qitilishi rejalashtirilgan semestrda o“qitilishi misol masala savollardan iborat bo’ladi (tayanch
nomalanadi va | nomalanadi va mavzularning asosan misol, rejalashtirilgan iborasi bo’Imaydi).
semestrda semestrda masala kabi savollardan iborat mavzularning misol
o‘qitilishi o‘qitilishi bo’ladi (tayanch iborasi hamda masala kabi
rejalashtirilgan | rejalashtirilgan bo’lmaydi). savollardan iborat bo’ladi
Mavzu mavzularning | mavzularning (tayanch iborasi
Kirish va 1- 2-rejasidan bo’Imaydi).
reja gismidan asosan
asosan nazariy | ++mulohazaviy
savollardan savollardan
iborat bo’ladi | iborat bo’ladi
(tayanch (tayanch
iborasi iborasi
bo’ladi). bo’ladi).
1 Regulyar va Regulyar va Ikki o’Ichovli k ‘ ning qand‘ay qiymatlayrida Au(x,y)=0 laplas AU(X, y) =0 Laplas tenglamasi uchun
fundamental | fazoda Laplas  |herjlgan funrsiya garmonik : 2 2 2 2 .
fundamental echim (yechim | tenglamasining el tenglamasi uchun x> +y*=r*<R® doirada
yechim. Laplas | yeen fundamental bo’ladi?: O<x<p,0<y<stogri
tenglamasining | tushunchasi, L ech 2019 , o
yechimi (laplas y to’rtburchakda quyidagi




fundamental klassik ma’noda | tenglamasi, chegaraviy shartlarni
yechimlari. yechim) fundamental ganoatlantiruvci yechimini U(X, y = 2(y2 + X) shartni ganoatlantiruvchi
yechim) toping: r=
u(O, y) _ u( D, y) -0 yechiminu toping.
u(x,0)=0, u(x,s)=U,
Uch o’Ichovli ﬁj?]rg?)gll;r i k ning ganday giymatlarida Au(x,y)=0 laplas AU(X, y): O Laplas tenglamasi uchun
fazoda Laplas - i i i .
tenglama:ning o’lchovli fazoda Eefl"gda_;‘_f“”rs'ya garmonik tenglamasi uchun x* +y® =r’ < R? doirada
Laplas o'ladis O<x<p,0<y<stogri
fundamental tenglamasining ech 2024 . 2 )
yechimi fundamental y to’rtburchakda quyldagl U(X, y . =2X°—X— y shartni
yechimi (laplas | yechimi yechimi chegaraviy shartlarni r=
tenglamasi, (laplas ganoatlantiruvci yechimini | 9anoatlantiruvchi yechiminu toping.
fundamental tenglamasi, toping:
yechim) fundamental
yechim) u(0,y)=u,(p,y)=0
u(x,0)=0, u(x,s) = f(x)
Garmonik Garmonik K ning ganday giymatlarida Au(x,y)=0 laplas Au(x, y) =0 Laplas tenglamasi uchun
I(‘:)?S(Z:Z?ilam'”g Z‘f?tES'Yalam'”g berilgan funrsiya garmonik tenglamasi uchun
. qiymat bo’ladi?: sorei | X2+ y? =r? < R?doirada U(X = 4xy*
(garmonik hagidagi SinZI'KX O<x<p,0<y<stogri y = Y r=R y
funksiya, teoremasi y to’rtburchakda quyidagi hartni lantiruvehi vechimi .
Laplas (teorema matni, chegaraviy shartlarni shartni ganoatlantiruvchi yechiminu toping.
tenglamasi) ?j:lzscim:l(ar) ganoatlantiruvci yechimini
Garmonik y toping:
funksiyalarning
xossalari. u,(0,y)=u,(p,y)=0
Kelvin u(x,0) = A, u(x,s) =Bx
teoremasi Maksimal Garmonik - - . )
a S|:na_ o0 | funlsivalardan K ning ganday giymatlarida E(x,y) = iln 1 Au(x, y) =0 Laplas tenglamasi uchun
giymat prinsipi ksiyalard: ; ; ; V)=
hagidagi kelib chigadigan Eelrlllgda':'funrswa garmonik 2r T x* +y? = r? < R?doira tashqarisida
teorema. natualar_(garmonl o 34' ! .K r= \/(x —%)2+(Y=V,)%,
(teorema matni, k funksiyalar, SIN4yrRX u,+u, =0 U(X, y = X? +1 shartni ganoatlantiruvchi
garmonik natijalar) W r=

funksiyalar, )

yechiminu toping.




Laplas tenglamasining
fundamental yechimi
ekanligini ko’rsating

Garmonik Grinning k ning ganday giymatlarida IRy 2
. . L. . X+ =< R . Au( X =0
funkswalarmng birinchi _ berilgan funrsiya garmonik AU (X, y) — _1 puasson y doirada ( ' y) Laplas
integral formulasi bo’ladi?: ) tenglamasi uchun
munosabatlari. | (Ostrogradskiy ) o tenglamasi uchun
(Grinning Gauss formulasi, |g@ Xchky +2X x? +y? =r? <R%doirada | U (x, y) =X+ y+X
birinchi tashqi normal ) r=R
formulasi, bo’yicha hosila) u (x, y) _y shartni ganoatlantiruvchi yechiminu toping.
integral r=R 2
G ik munosabat) shartni ganoatlantiruvchi
funk:lir)r/g?;rlning yechiminu toping.
integral Grinning k ning ganday giymatlarida AU(X, y) =1 Puasson X% + y2 —r’<R?> . Au(x, y)=0
munosabatlari.. ikkinchi . Laplas _ berilgan funrsiya garmonik ’ _ doirada ' Laplas
formulasi tenglamasi | ;. tenglamasi uchun tenglamasi uchun
(Ostrogradskiy uchun 4 o X® + y2 =r? < R? doirada
. . X 2 2
Gauss quyiladigan  |@™"chky + 4X ) u(x, y =X -8y
formulasi, chegaraviy u (X y) _ X shartni r=R
tashqi norma] ma§qlalar "lr=R 2 shartni ganoatlantiruvchi yechiminu toping.
bo’yicha hosila) lElDe;/rrlr):;?] ?an.oatlantiruvchi yechiminu
Puankare oping.
masalalari)
Garmonik Garmonik k ning ganday giymatlarida Au( x =V Puasson 2 2 2 2
funksiyalarning | funksiyalaming |yerilgan funrsiya garmonik ( ’y). / X4y =r<R doirada AU(X.y)=0 Laplas
ichki o’rta qiymat bo’ladi?: tenglamasi uchun Tenglamasi uchun
) eksrremum hagidagi 3 x* +y* =r? < R’doirada
Garmonik prinsipi. teoremasi u(x, y)=x° +kxy? u(x,y) =y*-2x
funksiyalarning (teorema matni, (teorema matni, u (X y) —1 <hartni r=R
’ ichki garmonik garm(_)nlk r=R shartni ganoatlantiruvchi yechiminu toping.
¢ psr::g:;:m funksiyalar) funksiyalar) ganoatlantiruvchi yechiminu
Xossalar toping.

Laplas
tenglamasi

Eksrremum
prinsipidan kelib
chigadigan

k ning ganday giymatlarida
berilgan funrsiya garmonik
bo’ladi?:

Koshi masalasini yeching.

AU(X, y) =0 Laplas tenglamasi uchun
x? +y? =r? < R?doira tashqarisida




uchun Dirixle xossalar.(1- u (X y) = 2%° + 2kxy? Au(x,y,z)=0

masalasi. X0ssa, 2-X0ssa, ' 4 ) U(X, y =Y + 2XY shartni ganoatlantiruvchi
Yechimning 3-x0ssa) u(x,y,0)=x"+2y", r=

turg’unligi —9y2 _ 2 echiminu toping.

(laplas u,(x,y,0)=2x" -y y Ping

tenglamasi,

Dirixle

masalasi,

turg’unlik)

Laplas Laplas k ning ganday giymatlarida Koshi masalasini yeching. 2 2 _ g2 2 _
tenglamasi tenglamasi berilgan funrsiya garmonik Au(x,y,z)=0 X'+y =r"<R noupaga AU ¥Y)=0 nanpac
uchun Dirixle uchun TeHr/TaMacun yyyH

masalasining

to’rtburchakli

bo’ladi?:

u(x,y,0) = x+2y?

2,2 2
yechimining sohalarda Dirixle U(X' ys Z) =X -y -~k u (x,y,0) = 2x%y? u (X, y) = 2020x + 2024y + 2025 shartni
yagonaligi masalasini ’ r=R
(laplas yechish. (Masala ganoatlantiruvchi yechiminu toping.
tenglamasi, qgo'yilishi, Fur'ye
LapIaS Dirixle usuli)
tenglamasi masalasi,
uchun Dirixle | yagonalik)
masalasi Laplas Laplas k ning ganday giymatlarida Agar U (X, Y) =Xy bo'lsa, AU(X, y) =0 Laplas tenglamasi uchun
yechimining | englamasi tenglamasi berilgan funrsiya garmonik , , 2,2 2 2 . -
yagor)allgl Va | {chun Dirixle uchun Neyman |-, 2o go’shma garmonik V(X,Y)- | x*+y? =r? < R®doira tashqarisida
turg unligi. masalasining masalasi. v ) ) , | funksiyani toping
yechimining Masalaning u (X, Y, Z) =6x" —8y” +4kz u (X, y) = 2x% —2y? shartni
turg unligi togri r=R
(Laplas qo’y1_lganl1k ganoatlantiruvchi yechiminu toping.
tenglamasi, sharti (Laplas
Masala tenglamasi,
qo’yilishi, Masala —
turg’unlik) qo’yilishi, tashqi
normal, )
Laplas Laplas k ning ganday giymatlarida —aY 2 2 _ 2 2
Laplas tenglamasi tenglamasining berilgar?f?mrSiy\; :ayrmonik Ag:‘:!r Uy(?(, y)=e COS.X X'+y =1 <R doirada Au(x,y)=0 Laplas
tenglarr_1a5|_ uchun doiraviy | Qutb bo'ladi?: bo’lsa, go’shma garmonik Ttenglamasi uchun
uchun doiraviy | o koordinatalar oladis V(X, y) -funksiyani toping .
T o || 200 (), -0z
masalasini masalasini ! IO aSrl]t(-q_Utm = 4x® —5y2 — 2024kz? . _ . . .
yechish. yechish (Laplas | &Mmashrishiar, shartni ganoatlantiruvchi yechiminu toping

tenglamasi,




Masala
qo’yilishi,
Fur’ye usuli)

tenglama
ko’rinishi)

Laplas Grinning Agar U, (X, y)=chx-siny, | x2 4+ v?=r2 < R? _
tenglamasi birinchi va k ning ganday giymatlarida qo'shmxa garmonik (X, y)- y . doirada Au(x,y)=0 Laplas
uchun ikkinchi . berilgan funrsiya garmonik e ' Tenglamasi uchun
'rtburchakli formulasi bo’ladi?: funksiyani toping .
tto rtburchakli (OStrOgradSkiy . u (X, y) — 4X2 +4y2
sohalarda Gauss formulasi, | U(X,Y,2)= r=R shartni
Dirixle tashqi normal ) ) 5 . . _ .
— anoatlantiruvchi yechiminu topin
masalasi. bo’yicha hosila, | — 2x° =10y” —204kz q y ping
(Masala Ghin formulasi)
qo’yilishi, Fur'ye
usuli)
Dirix:e N Laplas k  ning ganday giymatlarida Agar U, (X, y) =shx-siny AU(X, y) =0 Laplas tenglamasi uchun
masalasini tenglamasi i i i ) , ;
yechishda uchun Dirixle berllga.n funrsiya garmonik bo’lsa, go’shma garmonik X® + y2 =r? < R*doirada
Puasson lasi bo'ladiz: V(X, Y) -funksiyani toping
masalasi ' :
i(rgggr?li. yechimning e?*chky + 2x — 2024y u(xy) - = 2023x-+2024xy shartn
irixle P =
. turg’unligi
. masalasi, . . | (Laplas ganoatlantiruvchi yechiminu toping
Dmxle_z _ masala yechimi, tenglamasi,
masalasini Puasson Masala
yechishda formulasi ) qo’yilishi
E?:ngln turg’unlik)
i i. - . . ; -
Puaison Laplas 1(:Sarl?nlonllk . k ning ganday giymatlarida u(x,y,z) garmonik Au(x, y): 0 Laplas tenglamasi uchun
ini tenglamasi unkslyalarning — lherilgan funrsiya garmonik _
yadrosining uchun Neyman | eksrremum bo'l gd"-" vag funksiyani toping, agar: X* +y? =r® <R*doirada
xossalari. Jasi prinsipi. o’ladi?:
masalasi . _
yechimining g:ror;%nr:?kmam" eZXChky + 2xy -y u,(x,y,z) = u (X, y) . =2x* + y2 shartni ganoatlantiruvchi
P _ AX _ - =
yagonaligi funksiyalar) =e’(xcosy—-ysiny)+2z - _
(Laplas yechiminu toping.
tenglamasi,
Neyman
masalasi, )
Garmonik Garmonik Garnakning k  ning qanday giymatlarida u(x,y,z) garmonik AU(X, y) =0 Laplas tenglamasi uchun
funksiyalardan | funksiyalardan | pirinchi berilgan funrsiya garmonik o 2 2~ 2 < R?do
kelib chigadigan | kelib chigadigan | taqremasi funksiyani toping, agar: X"+ YY" =r° <R"doirada

natijalar. Liuvill

natijalar.

(Teorema matni,

bo’ladi?:




va Garnak (Garmonik uzluksizlik, tekis | _4x u,(x,y,2) =
teoremalari funksiyalar, 1- uzluksizlik) € Chky + 4Xy ‘ u (X, y) =4y —3Xy shartni qanoatlantiruvchi
natija, 2 natija, =shxcosz + 2xy r=R

tagqoslash yechiminu toping

X0ssasli

_Gar_nakr_1ing Liuvill teoremasi |k ning ganday giymatlarida u(x,y,z) garmonik Au(x, y) =0 Laplas tenglamasi uchun

ikkinchi (teorema matni, |berilgan funrsiya garmonik o 2 2 .2 2, .

. = R

teoremasi(Teore yugoridanva  |ho’|adi?: funksiyani toping, agar: X"+ Y =I" <R"doirada

ma matni, quyidan i =

uzluksizlik, tekis chegaralanganlik sin 3XChky U, (X’ Y Z) - u (X, y) =8x +16xy shartni

uzluksizlik) ) = xy2 —XZ% +6XZ + X r=R

ganoatlantiruvchi yechiminu toping
9. Puasson Puasson k ning ganday giymatlarida u(x,y,z) garmonik | y2 4 2 _ 2 2
. 1) +y =r<R . Au(x,y)=1
tenglamasi yadrosining berilgan funrsiya garmonik y doirada u(xy) Puasson
uchun Neyman | Xossalari. bo’ladi?: funksiyani toping, agar:: ( ) yz

masalasi (Puasson . u(x,y =—

- in4xch2 u(x,y,z)= = _ N

(Puasson formulasi, yadro, | S chzky V( y.2) r=R 2 shartni ganoatlantiruvchi

tenglamasi, xossalar) —e*cosz— 2y yechiminu toping.

Neyman

Puasson _ masalasi,
thengﬁmas' masala yechimi)
uchun Neyman 1 pyasson Laplas k ning ganday giymatlarida Agar 2 2 _¢2 2
vaPuankare | tenglamasi tenglamasi berilgan funrsiya garmonik U (X, y)=xy+ X —y? X“+y =r"<R doirada AU (% y)=1,
masalalari uchun uchun Dirixle (XY =Xy y | ini
. L bo’ladi?: ( ) ‘ tenglamasining

Puankare massi | masalasining ; bo’lsa, UutX,y) garmoni 2

(Puasson yechimining SmBXCthY"‘ Xy funksiyani toping.. u(x, y) =2

tenglamasi, turg unligi(Lapla r=R . . .

- shartni ganoatlantiruvchi

Puankare s tenglamasi, himiny toi

masalasi) Masala yechiminu toping.

qo’yilishi,
turg’unlik)
10. Laplas k ning ganday giymatlarida Koshi masalasini yeching.

Grinning tenglamasi berilgan funrsiya garmonik Au(x,y,z)=0 2 v2=r?<R? _
terl;g;zlr{;ll;i birinchi va uchun tashqi bo’ladi?: ) ) X +y =r-< R doirada AU(X’ y)_l Puasson
uchun tashai ikkinchi chegaraviy ) 6" ha u(x,y,0)=x"+y", tenglamasining

a formulalari masalalarnig SINBXC ky 2 2
chegaraviy : s u,(x,y,0)=2x" -2y

(Ostrogradskiy | qo’yilishi. z
masalalar. .

Gauss (Dirixle,

formulasi, Neyman,




tashqgi normal

Puankare

bo’yicha hosila) | masalalari) u (X, y) = Y
r=R 2 shartni ganoatlantiruvchi
yechiminu toping.
Elliptik tipdagi Puasson k ning ganday giymatlarida Agar Au(x, y) =0 Laplas tenglamasi uchun
utcef?t?r:algﬂglr(t uc;egrgll?l?;r?an berilgan funrsiya garmonik u, (x, y) =X -y +X+Yy
’ . 2 2 2 2 . 2

q0’yilgan masalasining bo |3ad|?k , bo'lsa, U(X, y) garmonik X° 4+ Yy =r° <R"doirada U(X, y) F_R =12xy

TS?E';':V orin funisiyast | X7+ Y funksiyani toping.. shartni ganoatlantiruvchi yechiminu toping.

Neyman,

Puankare

masalalari)

11. E“ifﬁk tlurdagi DiriXIIe . k  ning ganday giymatlarida Agar AU(X, y) =0 Laplas tenglamasi uchun
tenglamalar masalasining i i i _ aXqj ’
uchun Grin funksiyasi Eg’r;;gdair;.funrswa garmonik U (xy)=esiny bolsa, | y2 y? =r? < R?doirada
qo’yiladigan (laplas 3 o ) U(X, y) garmonik funksiyani
masalalar. tenglamasi, Grin | 7X° + 9kxy* — 2024 xy topin u(x,y) = y* —2023 shartni
Nokorrekt funksiyasi,) PINg.- r=R
masala ganoatlantiruvchi yechiminu toping.
tusunchasi.
(laplas
Dirixle tenglamasi,
masalasining Koshi masalasi)
Grin funksiyasi k ning ganday giymatlarida Koshi Riman sistemasidan | y2 | y2 =r?<R?
va uning Puasson Laplas berilgan funrsiya garmonik foydalanib, u(x, y) ga doira tashgarisida Neyman
xossalari tenglamasi tenglamasi bo’ladi?: R . , masalasi to’gri qo’yilgan shartini toping va masalani
uchun Neyman | uchun tashgi " qo'shma garmonik bo'lgan | .
masalasining cegaraviy 11x% +13kxy® —1 V(X, y) funksiyani toping, AU(X, y)=0, R<r <o
mavjudligi masalalar agar: U(X,y)=chxsiny Y ’ '
(Puasson (Dirixle, bo'lsa ou(x,y) A r—R
tenglamasi, Neyman, ) o y —A =K, |U(X’ y)| <®©
Neyman Puankare tashqi
masalasi. masalalari)
Yechimning
mavjudligi)
12. dD_Oira, yarim Doirlada Laplas Puaslson _ k ning ganday giymatlarida Koshi Riman sistemasidan | x? 4 y? = r? < R*doirada Neyman masalasi togri
oiravayarim | tenglamasi tenglamasi ; ; ; i
fazoda L)::lplas uchgun Dirixle uchgun Puankare berilgan funrsiya garmonik foydalanib, u(x, y) ga qo'yilgan shartini toping va masalani yeching.

tenklamasi

masalasini Grin

masalasining

bo’ladi?:

go’shma garmonik bo’lgan




uchun Dirixle | funksiyasi mavjudligi 3 2 V(X, V) funksiyani toping, _ <
masalasini Grin | orgali yechish | (Puasson 6x” +8kxy” —15xy ( _y) z h Pne Au(xy)=0, 0<r<R,
funksiyasi (Laplas tenglamasi, agar: U(X, y) = shxcosy ou(x,y) Ax? — By2 R

orqgali yechish.. | tenglamasi, Puankare bo’lsa. o X —By +Yy, r=
Dirixle masalasi,
masalasi, Grin yechimning
funksiyasi ) mavjudligi)

) ) o k ning gqanday giymatlarida Koshi Riman sistemasidan X2 + y2 — I’Z < RZ
Yarim doirada Grinning berilgan funrsiya garmonik foydalanib, u(Xx, y) ga doirada Neyman masalasi to’gri
Laplas birinchi va bo’ladi?: i ; , qo’yilgan shartini toping va masalani yeching:
tenglamasi ikkinchi 0 33 I , go’shma garmonik bo’lgan AU(X,y)=0, 0<r <R
uchun Dirixle formulalari | Y~ + 4kyx V(X, y) funksiyani toping, ’ Co T ’
masalasini Grin | (Ostrogradskiy agar: u(x, y) = chxcosy ou(x,y) —2xy, r=R
funksiyasi Gauss formulasi, bo'| or !
orgali yechish tashqi normal o'lsa.
(Laplas bo’yicha hosila,
tenglamasi, Ghin formulasi)
Dirixle
masalasi, Grin
funksiyasi )
13. Yarimsharda | Uch o’lchovli k ning ganday giymatlarida Koshi Riman sistemasidan

'—iﬁ’(‘lasm i faﬁoldaml-a?rl]?rs] benlga.n funrsiya garmonik foydalanib, u(x, y) ga X2 + y2 =r? <R? doira tashqarisida Neyman
tenklamas tenglamasining |\ 4o <h < bo|
uchun Dirixle | fundamental . 2 qo'shma garmonikbo'lgan | aqalasi to’gri qo’yilgan shartini toping va
masalasini Grin | yechimi (Laplas | 2y~ + Kyx® — 2024 xy V(X, y) funksiyani toping, | 1 ocafani yeching:
funksiyasi tenglamasi, agar: U(x,y) = shxsin
orgali funlamental bi'lsa (x.y) y Au(x,y)=0, R<r<oo,
yechish(Laplas | yechim) ) ou(x, y) 5
tenglamasi, ————=X"+Ay-B, r=R, |U(X1 y)|<°0

Sharda Dirixle | Dirixle or

masalasining | masalasi, Grin

Grin funksiyasi | funksiyasi )
Sharda Dirixle | Chegaralanmaga |k ning ganday giymatlarida Koshi Riman sistemasidan | x? 4 y? = r? < R*doirada Neyman masalasi to’gri
g?izalasmmg stscz?::qzm Eelr;lgda'r?\'funrswa garmonik foyjdalanlb, u(x, y) ga, qo'yilgan shartini toping va masalani yeching.
funksiyasii(Lapl | prinsipi o ladi:: go’shma garmonik bo’lgan Au(x,y)=0, 0<r<R,

as tenglamasi,

Dirixle
masalasi, Grin
funksiyasi )

(Chegaralanmag
an soha,
ekstremum

prinsipi )

5sin5xch4ky + xy

V(X, y) funksiyani toping,
agar: u(x,y) =e’sinx
bo'lsa.

ou(x,y) A r=R
or '




Potensiallar
nazariyasi va
ularning
tadbiglari

Doi Lapl i i i 2 2 2 2 . ..
tor']ra isid taplas . k ning ganday giymatlarida Agar X“+ Yy =r" <R’ doira tashgarisida Neyman
ashqaristda englamasi berilgan funrsiya garmonik u (x y):e" COSY bo'lsa e L.
Laplas uchun tashgi bo’ladi?: y\™ ’ | masalasi to’gri qo’yilgan shartini toping va
tenglamasi Dirixle . u(x, ik funksiyani i ing:

i Dir in 4sin3xch5ky +202dxy | U0 Y) garmonik funksivan | masalani yeching
uchun Dirixle masalasining toping AU(X,y)=0, R<r <o
masalasi. yagonaligi h Y)=0 :
(Laplas (Laplas ou(x,y) )
tenglamasi, tenglamasi, o 2xy—Ax"+B, r=R, |U(X' Y)| <®©
Dirixle Dirixle masalasi,
masalasi,) yechimning

yagonaligi)

Doirada Laplas | Potensiallar k ning ganday giymatlarida Koshi Riman sistemasidan

X* +y® =r? <R’doirada Neyman masalasi to’gri

tenglamasi nazariyasi va - . . .
uchgun Dirixle | ulaming tadbiglari Ez,rl';gdai:fums'ya garmonik fo‘fdslamb' u(x, '):()bgaq go'yilgan shartini toping va masalani yeching.
masalasini (Laplas e qo’shma garmonik bo’lgan _ <

yechish. tenglamasi, 2sin3xch2ky — xy V(X, y) funksiyani toping, 25((: ))//)) 0, 0<r<R,

Puasson fundamental . w3 3 Y) o2 3

integrali. yechim, zichlik agar: U(X,y) =Xxy” —yx o 2x"+A, r=R

(Laplas funksiyasi) bo’lsa.

tenglamasi,

Dirixle

masalasi,

Puasson

integrali.)

Laplas i Garm-omk ; k ning ganday giymatlarida Agar UX(X, Y)Z 3)/X2 - y3 X® + y2 =r? < R*doirada Neyman masalasi to’gri
tenglamasi funksiyalarning  |herjlgan funrsiya garmonik , L . .
uchun tashgi | analitiklik o’ ladi: bo'lsa, U(X,Y) garmonik | d0'yilgan shartini toping va masalani yeching.
Dirixle hagidagi - funksiyani toping. . Au(x,y)=0, 0<r<R,

masalasining teoremasi 12sin 4XCh2ky + 7Xy Y Ping (%.y)

yagonaligi (Garmonik ou(x,y) _Ay'-B, r=R

(Laplas funksiya, or '

tenglamasi, analitiklik)

Dirixle

masalasi,

yechimning

yagonaligi)




