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Miixtalif fiziki proseslorin riyazi modellorinin qurulmasi va fiziki masalalarin holli tisulla-
rinin yaradilmasi riyazi fizikanin predmetidir. Bir ¢ox mexaniki vo fiziki mosalalor xiisusi t6-
romali diferensial tonliklorin arasdirilmasina gatirib ¢ixarir. Miixtalif fiziki tobiatli (rogslar,
istilikkegirmo, diffuziya vo s.) stasionar proseslorin aragdirilmasi adoton elliptik tip tonliklora
galib cixir.

Xiisusi toromali diferensial tonliklor totbigi elmlor olan kvant mexanikasi, elektrodinami-
ka, istilik dinamikasi, istilik va kiitlo miibadilasi nozariyyasinds va s. miixtalif fiziki proses-
lorin riyazi tosvir vo modellogdirilmosi asasinda genis totbiq saholorini tapmigdir. Buna gora
do bels tonliklor xiisusi toromali diferensial tonliklor nazoriyyasinds riyazi fizika tonliklori adi
altinda birlagirlor. Xiisusi téromali diferensial tonliklorin, timumiyyatlo, sonsuz sayda halli
vardir. Belo halda konkret fiziki masalalorin arasdirilmasi zamani bu hallordon masalanin fizi-
Ki monasina uygun olaraq hor hansi alava sortlori 6doyan hallorin segilmasi zorursti meydana
¢ixir. Bu ciir alava sartlor sorhad va baslangic sortlor adlanirlar. Sarhad sortlori baxilan miihi-
tin sarhadinds verilon sortlor, baslangic sartlors iso zamanin har hansi aninda baxilan fiziki ha-
disonin 6yranilmasi prosesi uygundur. Sarhad va baslangic sortlor toplusu mosalonin garisiq
sortlori adlanir. Diferensial tonliklorls ifads olunan bir gox masalalarin dogig hallini almaqg ya
¢atin olur ya da olmur. Lakin bu ciir oxsar miirokkab masalalori kompiiter vasitasila hall et-
mok daha sadadir. Buna gora kompiiter ilo xiisusi toramali diferensial tonliklorin halli iisullari
miihondis praktikasinda daha genis istifado olunur.

Bununla barabar kompiiterlorin meydana galmasi riyaziyyatin biitiin bolmalarins tosiri art-
mis vo hesablamalarin siirati artmigdir. Belo bolmalordan biri do riyazi fizika tonliklori nazo-
riyyasinin elliptik tip tonliklor bolmasidir.

Bu mogalods dairads temperatur paylanmalar1 prosesinin arasdirilmast MatLab miihitinin
totbiqi ilo aparilir.

Dairo iiglin Dirixle mosalosi agsagidaki kimidir. Sorhadinda giymatlori ilo verilmis har-
monik funksiyani daironin daxilindo tapmali. I' vo € polyar koordinatlarini daxil edok,
polyusu isa verilon daironin morkazindos yerlosdirok. Daironin radiusunu R ilo isaro edok.
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Ikidl¢iilii Laplas operatorunu polyar koordinatlarla ifado edok. Bu halda Laplas tonliyi be-
I olar:

2 a%u ou 6%
r —2 +rr—++ —2 =
or oa o6
<R oldugda (1) tonliyini &doyan vo R radiuslu dairenin sorhadinds verilmis
u = f (@) giymatlorini alan u =u(r,#) funksiyasini tapaq:
u(r,0),_g = f(6). @

Dairs iiglin Dirixle masalasinin hallinds (1) tonliyini 6doyan axtarilan funksiya

0. (1)

1§ R2 _r2
u(r,0) = [ 10— Sdr
27?_” R —2Rrcos(z —6) +r

soklinds tapilir.
Moasala. Yuxar: yarimdairs hissesindo temperaturu 1°, asagi yarimdairs hissesinds

temperaturu 0° olan nazik bircins R =5radiuslu dairade temperaturun stasionar paylanma-
sin1 tapmali.
Ogor —r<7<0 olarsa, f(z)=0, ogor 0 <7 < 7 olarsa, onda f () =1 olar. Bu

zaman temperaturun paylanmasini
T

2 2
u(r,@):ij RE-T dr

27 . R2 —2Rr cos(z — 0) + r?

soklinds alariq.
1) Tutaq ki, (r,#) ndqtesi yuxari yarimdairodoe yerlosir, yoniO <@ < 7, onda 7 — 6
—@-dan 77 — @ -ya qodor doyisar Vo uzunlugu 77 -yo borabor olan bu intervala + 7z ndqte-

-0
lori daxil olmur. Ona gors g T =1 ovozlomasini aparag. Buradan

2dt 1-t?
dr = , cos(r—40)= .
1+t° g )1+t2
Onda
1% R? —r? 1% 1
u(r,0== . o dt== dt=
/4 9(R—I’) +(R+r) -t /4 eR_r R+r 2
—th _th + -1
R+r R-r
ctgg
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== .arctg| ——t
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—1 arctg(M - Cctg Q] + arctg(wtg Qj =
T R-r 2 R-r 72
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R+ tg? 119 ?
1 R—r g2 g2 1 R —r?
= arctg - =——arctg——
T 1 (R+r) T 2Rrsin @
R—r
alariq. Buradan
1 RZ_rZ 2_ 2
u(r,0)=——arctg——, u;z:—arcth—_r,
T 2Rrsing 2Rrsin @
R*—r?
tg(ur)=———.
9(ur) 2Rrsin @

1
Sonuncu borabarliyin sag torafi monfi odugundan 0 <@ < 7 olduqda > <Uu <1 bora-

borliyi 6donilir. Bu halda

R2_r2
tg(r—-ur)=——
9( ) 2Rrsin @
Vo ya
2 2
u=1—£arcth—_r (0<f<n)
/4 2Rrsin @

borabarliyini aliriq.
Mosalonin MatLab miihitinds hallinin program tominati beladir:

File Edit View Insert Tools

DEde 480984 -0H D

Desktop  Window  Help

,{b ﬁ ﬁ EaFmdFWes Insert@,fx' g 5

izl Compare ¥ Comment % ‘g2 §:jl ) GoTo ¥

New Open Save Breakpoints
N =L indent 5] o5 =6 Ufid »
FILE EDIT NAVIGATE | BREAKPOIN
eliptkm T
1-  [r fl=meshgrid(1:0.2:3); 0
al= u=1-(1/3) *atan((25-r.”72) ./ (10%r*sin(f))); 0985
3- surf(r,f,u ’
(x,£,0) vl

09564

0L

0.945

2) Bgor (r;0) noqtosi asagr yarimdairodo yerlosorss, yoni 7 <6@<27 , onda
—re(-0,7r-6), 0¢ (-6,7-0).
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-6
Bu halda, ctg —— =1 ovozlomosi aparaq. Buradan

t? -1 2dt
cos(z — 0) = , dr= .
(z-0) t?+1 1+t?
Onda
1% R? —r? 1% 1
ur,d=-=| A ——dt=—= | dt =
7 o(R+r1)°+(R-r)*-1 T o R+r+R—r_t2
2 2
R-r R+
o
1 R—r .\
=——arctg( t) =
T R+r eg?
2

__1 arctg(ﬂtg Qj + arctg( R=T ctg Qj
7 R+r 2 R+r ~2)|

Analoji ¢evirmoalordan sonra

2 2
u:—larcth—_r (r<0<2n)
2 2Rrsin 4

boraborliyini aliriq. Bu boarabarliyin sag torafi miisbat oldugundan (giinki Sin@<0)

1
O<u< > alariq.

Mosalonin MatLab miihitinda hallinin program tominati beladir:

IFiIe Edit View Insert Tools Desktop Window Help

l{::l ™~ Eﬁrmdﬁu msert 5 fx i)+ <o D @) Odde | HAROTDEL- 2081
ew O |5/ compare ~  Comment % iz % 5 GaTo ~

w  Open Save Breakpoints  Run  Runand Ru

v v v Bt v Indent 5] Gzf s (Y Find = - ~  Time A.i

FILE EDIT NAVIGATE BREAKFOINTS

elipikm %
= [r fl=meshgrid(3:0.2:6);
Bl= u=-(1/2)*atan((25-r.”2)./(10*r*sin(£)));
3= surf (r, f,u)

Magalanin aktualligi. MatLab miihitinin genis hesablama imkanlar1 onu elm vo texnika-
nin istonilon sahasinds praktiki hesabatlar ticlin totbiq olunan edir. Bu imkanlar ali tohsil
miiossisalarinin todris prosesinds do MatLab miihitindon ¢oxsaxali istifadonin shomiyyatini
artirir. Biitlin bunlar xiisusi paket proqramlarinin tatbigini aktual edir. Mogalodo MatLab mii-
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hitinin komoayi ilo elliptik tipli bir sarhad masalasinin polyar koordinat sisteminds hallinin
aragdirilmasinin bazi tatbiqi imkanlarindan bohs olunmusdur.
Magqalanin elmi yeniliyi. Dirixle masalasi ti¢iin bir sarhad masalasi nozari cohatdon sorh
edilmis vo MatLab totbiqi program miihitinds hesabat tisulu vo metodikasi sorh edilmisdir.
Magqalanin praktik ahamiyyati va tatbigi. Magalods baxilan masalodon riyaziyyatin ri-
yazi fizika tonliklori bolmasinin tadrisi prosesinds, mithandis va texniki masalalorinin hallinds
Vo baxilan mévzunun miistaqil yranilmasi tigiin istifads etmok olar.
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®.0. Mamenos, M.A. lllaxsepaues

Pemienne oqHOM KpaeBoM 3a1a4u ¢ moMoub0 Mat/iad nporpaMmal

Pe3rome

[[Inpokue BBHIYMCIUTENBbHBIE BO3MOXKHOCTH CHUCTEMBbl Martiabd mporpaMMbl AENAlOT €ro
MPUMEHEHUS BO3MOXKHBIM BO BCEX O0ACTAX HAYKH U TEXHHKH. ITH BO3MOXKHOCTH YCIEIIHO
WCIIOJIB3YIOTCSL B BBICIIUX YUEOHBIX 3aBeICHHSIX. BcecTopoHHME MpUMEHEHUs YCIICIIHO pac-
TUT U CTAHOBATCA aKTyaJbHBIM. Bce 3TO yBenmn4uBaeT BaKHOCTh MPUMEHEHHUSI OCOOBIX MPOT-
paMMHBIX TlakeT. B ctathe ¢ momompio Matinad mporpaMMbl UCCIAEAYIOTCS PEIICHHUST OTHOM
3a71a4M JUIUNTUYECKOTO TUIIA B MOJSPHBIX KOOPAUHATAX.

F. O. Mamedov, M.A. Shahverdiyev

Solution of one local task with the help of Matlab programs

Summary

Wide computational capabilities of Matlab programs make it possible to apply in all
areas of science and technology. These possibilities are successfully used in higher
educational institutions. All-purpose applications grow successfully and become relevant.
All this increases the importance of using special software packages. In the article with
the help of Matlab programs are studied solutions of one problem of elliptical type in
polar coordinates.
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