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AHHOTayna

Llenb: HaiiTM TOYHble pelleHns 3agaun [upuxne Ans ypasHeHus Jlanmaca B KyCO4YHO-
OAHOPOAHOM MHOFOMEPHOM CII0€ C YCNOBUAMU CONPSXKEHNS YeTBEPTOrO poaa.

Mpoueaypa u meToAbl. B cTathe paccmaTpuBaeTcs 3afgada [mpuxne B KyCO4HO-OQHOPOAHOM
CNoe B NPOCTPAHCTBE NPOW3BONbHON PasMepHOCTU. Ha BHELIHWUX FPaHWYHbIX TMNepnnocko-
CTAX 3afaHbl ycroBma [upuxie, a Ha BHYTPEHHEN rMnepnnockoCTyh, pasfensioLlein cnoi Ha
[Ba CN0S PABHOI TOMLLMHBI, 33a0TCS YCNOBUS CONPSXKEHNS YeTBEPTOro poAa. 3afaHHble Ha
rpaHuue YHKUMK CYUTAIOTCA 0606LLEHHBIMU PYHKLMAMN MeLSIEHHOr0 pPOCTa, B YaCTHOCTH,
OHW MOTYT 6bITb NOJIMHOMAMM.

PesynbTaTtbl. [TonyyeHsbl TOYHbIE peLleHns 3agaqun Qupuxie 4nsa ypaBHeHus Jlannaca B Kycou-
HO-OHOPOLHOM MHOFOMEPHOM CFl0€ C YCNOBMAMI CONPSKEHNS YETBEPTOr0 poda, KOTopble
3anucLIBalOTCA B BMAE CBEPTOK ObICTPO YObIBAOWMX, GECKOHEYHO AnddepeHunpyembix
(PYHKUWIA (A86ep) C rPaHNYHbIMK (PYHKLMAMM, KOTOPbIE CYMTAKTCA 0606LLEHHBIMU DYHKLMS-
MW MeAJIeHHOro pocTa. Ecnin rpaHnyHble OYHKUWUU ABASKOTCA 06bIYHBIMU (OYHKLUMAMU Mef-
NEHHOro POCTa, TO PELUeHMs 3anuCbIBAOTCA MHTErpanbHbIMK DopMynamu. B 4acTtHocTu, ecnu
rpaHnyHble PYHKLNN ABASIOTCA NOSIMHOMAMK, TO PELLEHUs TaKXXe ABAIOTCSA NOSIMHOMaMM.
TeopeTuyeckas u/mnu NpakTMyeckas 3HaYMMOCTb MCCNESOBAHNA 3AKITIOYAETCA B MOMYYEHUU
TOYHbIX peLleHnii 3atadm Odupuxne ang ypasHenus Jlannaca B KyCO4HO-OQHOPOAHOM MHOrO-
MEpPHOM C10€ C YCNOBUAMM CONPSKEHNUs YeTBEPTOrO poja.

Knroyesbie cnoBa: YpaBHeHue J1annaca, 3afada [Jupuxne, yCnoBusa CONpsXeHns 4eTBEPTOro
pojaa, 0606LLEHHbIE OYHKLWUKU MEASIEHHOT0 POCTa.
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DIRICHLET PROBLEM FOR THE LAPLACE EQUATION IN A PIECEWISE HO-
MOGENEOUS MULTIDIMENSIONAL LAYER WITH FOURTH-KIND CONJU-
GATION CONDITIONS

0. Algazin, A. Kopaev

Bauman Moscow State Technical University
ul. 2-ya Baumanskaya 5, stroenie 1, Moscow 105005, Russian Federation

Abstract

Aim. The purpose is to find exact solutions of the Dirichlet problem for the Laplace equation in
a piecewise homogeneous multidimensional layer with fourth-kind conjugation conditions.
Methodology. We consider the Dirichlet problem in a piecewise homogeneous layer in a space
of arbitrary dimension. Dirichlet conditions are set on the outer boundary hyperplanes, and
conjugation conditions of the fourth kind are set on the inner hyperplane dividing the layer into
two layers of equal thickness. The functions defined on the boundary are assumed to be gen-
eralized functions of slow growth; in particular, they can be polynomials.

Results. Exact solutions of the Dirichlet problem for the Laplace equation in a piecewise ho-
mogeneous multidimensional layer with conjugation conditions of the fourth kind are ob-
tained, which are written as convolutions of rapidly decreasing, infinitely differentiable func-
tions (kernels) with boundary functions, which are considered to be generalized functions of
slow growth. If the boundary functions are ordinary functions of slow growth, then the solu-
tions are written by integral formulae. In particular, if the boundary functions are polynomials,
then the solutions are also polynomials.

Research implications. We have obtained exact solutions of the Dirichlet problem for the La-
place equation in a piecewise homogeneous multidimensional layer with conjugation condi-
tions of the fourth kind.

Keywaords: Laplace equation, Dirichlet problem, conjugation conditions of the fourth kind, gen-
eralized functions of slow growth

BBepgeHmne

KpaeBble 3afauy ¢ TIpaHMYHBIMM YCIOBUAMM YeTBEPTOTO pOfia BO3HUKAIOT,
HaIIpuUMep, Py pacyéTe TeMIepaTypbl B TBEPABIX TelaX, COCTOAIINX U3 HECKOIbKIX
pasIMyYHBIX MaTepuanoB [1], sagayax ¢uubTpanyuy B CIOUCTBIX cpefiax [2] m . 1. B
[2] paccMaTpuBaeTcs IIOCKAA 33/java, a 3ajjaya CONPSDKEHMA FAPMOHNYECKUX PYHK-
IVIT TPEX MepeMeHHBIX KPaeBbIMU YCIOBUAMM YeTBEPTOTO pofia pelranach B [3] mpu
HOCTpOeHNM GUIbTPALVIOHHBIX TeYEHNUIT B C/IONCTON cpefie.

B maHHOJ cTaThe MBI paccMaTpyBaeM 3afady [lupuxie B KYCOYHO-OJHOPOTHOM
C7I0e B IIPOCTPAHCTBE IIPOM3BOJIbHON pasMepHOCT. Ha BHENIHMX TPaHUYHBIX T'M-
HePIUIOCKOCTSX 3aflaHbl yCoBuA [upuxie, a Ha BHYTPEHHel TUIIEPIUIOCKOCTH, pas-
TeNALIEeN CT0 Ha [iBa CIOA paBHOV TOJIIVHBI, 3aaHbl YC/IOBUA CONPSKEHUA YeT-
BEPTOTO pofa. 3ajjaHHble Ha IpaHuIle PYHKIUM cyuTaeM 0OO0OIEHHBIMY BYHKIINA-
MU MeJIJIEHHOTO POCTa [4], B 4aCTHOCTY OHM MOTYT OBITh ITOJIMTHOMaMI.
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1.MocTaHoBKa 3apaun
Haittn ¢ynxumn u(x,y), v(x,y), x = (X1, ..., x,) € R,y € R, yrosnersopsito-
IjVI€ YCITOBUSIM:

Au(x,y) =0, x € R", 0<y<a, (D
Av(x,y) =0, x € R", a<y<?2a, 2
u(x,0) = g(x), x € R", 3)
v(x,2a) = h(x), x € R, 4

ulx,a) = v(x,a), u, (x,a) = kvy(x,a), x € R", k>0. (5

3mecs g(x) u h(x) — 3amanHble 00001EHHBIE (QYHKINMM MEJIEHHOTO POCTa,
g(x), h(x) € S'(R™) [4].

Pemrenne 3ajaun 6ygeM nckatb B Kiacce GyHKIUI MeJICHHOTO POCTa I10 X:

[u(x, )| (1 + |x])™™dx < C , |x| = /xlz + -+ x2, (6)
[Rn

wist HekoToporo m = 0 u st kaxgoro y € (0, a),

f v )| (4 + xD)™dx < C
[Rn

wist Hekotoporo m = 0 u s kaxgoro y € (a, 2a).

2.PeweHne 3agaun
[Tpumensis npeobpaszoBanne Pypoe 1o x [4] k (1) - (6) u, obo3HaUas,

Felutx, It y) = U@ y), Flvanlty) =V(E,y),
Felg@](®) = G(0), F[n()](®) = H(D),
ITonyanm OJ1Y ¢ mapamerpom t € R™

—[tIPUt,y) + Uy, (t,y) =0, 0<y<a (7)
—[tI2V(t,y) + Vyy(t,y) =0, a<y<2a (8)
n I‘paH]/I‘-IHbIe YCTIOBI/IH

Ut 0) =G(t), V(t2a)=H(), 9)
U(t,a) =V(t,a), U, (ta)=kV,(ta). (10)

O6une pemenns ypaBHennit (7) u (8)
Ult,y) = (el + c,() e ™,  0<y<a (11)
V(t,y) = C3()el™ + ¢, (t) e7Itly, a<y<2a (12)

Vicnionp3ays rpannynble ycnosys (9), (10), momyunM cucTeMy JIMHENHBIX ypaBHe-

auit s Cy(t), C,(t), C5(t), Cu(t):

Ci(t) + C(®) =G(t) (13)
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Cs(t)e?dtl + ¢, () e~2%Itl = H(t) (14)
Ci(t) et + () et — () et — e ltl=0  (15)
C(t) [t] et — C,(0) |t] et — C5(0) Kt| et + €, (8) k|t] e~ @t = 0 (16)

Ormnpepnennrenb 3TOM CUCTEMBI
A=2(k+ 1)|tIshQRalt]) # 0 gnat # 0,

II03TOMY CHCTeMa JMHeNHbIX ypaBHeHuit (13)-(16) mia sHaueHnit mapamerpa t # 0
UMeeT eMHCTBeHHOe pereHne. [lopcrasnss ato pemrenne B (11), (12), momydnm

sh([t|(Z2a =)

Uy =60 S
% G(b) sshh((zlcilﬁ;?) + 12+kk H(b) % 0<y<a, a7
o0
+1+ch;( )Sh(slfll((zzzlt_l)y)), a<y<2a (18)
TockonsKy GyHKIMK

sh((t]y) sh(|t|(2a —y))
sh2ale) 7 sh(zaltD

umeroT npu t = 0 ycTpaHUMYI0 0COOEHHOCTD, TO, YCTPaH:AA €€, HOTy4nM OeCKOHEYHO
nnddepenuypyemple 6b1cTpo yobIBatouye Gyukiun ot t € R™, To ectp pyHKIMM U3
npocrpadcTBa ocHOBHBIX pyHKumit S (R™). IIpu atom (17), (18) matoT equHCTBEHHOE
peurenne kpaeBoii 3agaun (7)-(10) mst moboro 3Havenus mapamerpa t € R™.

[Ipumensas obpaTHoe npeobpasoBanue Dypbe, MONTYINM eAUHCTBEHHOE pPelleHe
3amaun [Jupuxie (1)-(4) B xmacce GyHKIMIT MeIJIEHHOTO pocTa 1o X (6). dto perre-
HIIe 3aIJICBIBAETCS B BUJIE CBEPTKIL:

ulx,y) = gx) * l,(x,2a —y) +

1 k 2k
F e 90 * (e y) + 7 hG) e y), (19)

v(x,y) = h(x) * ,(x,y) +

k — 2
+1+_k h(X)*l (X 2a — )+ mg(X)*ln(x;Za_y): (20)
TAe «Anpo»
(Itly) ] (x,

(e, y) = Fet Lh(z D)

(21)

[TockonbKy mpeobpasoBanie Oypbe 0ToGpaXkaeT B3auMHO-oHO3HaYHO S (R™) Ha
S(R™), 10 L, (x,y), l,(x,2a — y) € S(R™).
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SAnpo L,(x,y) mpu y - 2a — 0 sBIsgeTcss annpOKCUMATUBHON eIVHUIIEN WIN
IeIbTO00Pa3HBIM CeMeICTBOM (PYHKIMIL OT X ¢ mapamMeTpoM Y [5]:

1) L,(x,y) >0,

2) ln(x,y)dx=l—>1np1/1y—>2a—0,
R™ 2a

3 ana v6 >0, lim sup l,(x,y) =0.
y—2a-0 |x|>5

Atu cBolicTBa 03Ha4awT, 4TO L, (X,y) cnmabo cxopurcs kK menbra-dyHkumu 5(x)

npuy - 2a — 0.
AwnanornyHo, [, (2a — y) sABIsIeTCsT aNIPOKCUMATUBHOI efgyHumert mpuy — 0 +.
[Tostomy, ecnmm g(x) v h(x) — 0606wméHHble (QYHKIMM MENTIEHHOTO POCTa,

g(x),h(x) € S'(R™), o rpanuunsie ycnosus (3), (4) mns u(x, y)u v(x,y) Bbmon-
HSAIOTCS B CMBICIIE TeOpUY 0000IIEHHBIX PYHKIINIL:
lim u(x,y) = g(x) B §"(R), lim v(x,y) =h(x) B S'(R"),
y- y-2a-

TO eCTb st KK/l ocHoBHOM GyHKumu a(x) € § (R™) nmeroT MecTo paBeHCTBa:

ylgrg)1+<u(x, y),a(x)) =(g(x), a(x)),
ylgr}l_(v(x, y), a(x)) = (h(x), a(x)).

Ecmu g(x), h(x) — ob6brunble QYHKIMM MENTEHHOTO POCTa, TO TPAaHNYHbIE 3HAYe-
Hyst Gysxumit u(x, y)u v(x,y) CylecTBy0T B OOBIYHOM CMBbICIIE, TO €CTh B Ka)XKIOi1
TOuKe HenpepbiBHOCTY GyHKImiT g(x) U h(X) MMeoT MecTo paBeHCTBa

lim u(x,y) = g(x), lim v(x,y) = h(x).
y—-0+ y-2a-—

OTu e paBeHCTBA VIMEIOT MeCTO B HeKoTopoit obmact D € R™ u B ToMm cyuae,
Korza o6o6ménusle Gyuxunu g(x) 1 h(x) coBmagaoT B 910 06/1aCTI C HELIPEPHIB-
HBIMU QYHKIUAMIL.

3ameuanne. [Ipn k = 1 3agaua (1)-(4) nepexoput B 3amauy [Jupuxie pua cnos,
PacCMOTpeHHYIO B [5].

ITepexopst B (21) k chepudecknm KOOpAnMHaTaM 1, obosHavast |x| =7,

[t| = p, momyunm [5]:

h(,y) = L(r,y)

_ 1 f°° sh(py)
(2m)n/2rn/2=1 | sh(2ap)

Pn/zfn/2—1 (rp)dp, (22)

r7ie Jn/2-1(rp) — dynkums Beccens 1-ro popa mopsaaka v =n/2 — 1.
W3 popmyrnsl (22) mony4aercs peKyppeHTHas Gpopmya

1 0
L2 (ry) = —mgli(ﬁ y). (23)

IIpn n =1 obpatHoe mpeobpazoBanme Dyppe (21) sABAAETCH 3TeMEHTAPHON
bynkumeit [5]:
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1 sin(y/2a)

LGy =74 ch(nx/2a) + cos(my/2a)

I (x.2 1 sin(rry/2a)
1(x2a=y) = 4a ch(mx/2a) — cos(ny/2a)

[TosToMy TIpu HEYETHOM 7, TO ecTh B mpoctpancTBax R™*1 uérnoit pasmepnoctu
L, (x,y) BbIpakaeTcd udepe3 3jeMeHTapHble (MDYHKLIUM C IMOMOIIBI0O DPEKYPPEHTHOI
n
¢dopmysl (23). Hanpumep,

l 1 sin(rry/2a) sh(m|x|/2a)
3(0y) = 16a? |x|(ch(m|x|/2a) + cos(my/2a))? "’
1 sin(ry/2a) sh(m|x|/2a)
I3(x,2a —y) =

16a? |x|(ch(m|x|/2a) — cos(my/2a))?’

|x| = /xf+x§+x§.

IIpu n = 2, To ecTb B mpocTpanctse R3

by = [ o)
2y = o o sh(2ap)

pJo(lx|p)dp, (24)
He BBIPAXKaeTCsl Yepe3 aeMeHTapHble GpYHKINY, a, ClefoBaTeNbHo, L, (X,y) He BbI-
pakaeTcs uepe3 seMeHTapHble (GPYHKIMU HPU YETHOM N, TO €CTh B IPOCTPAHCTBAX
R"™*! neuéTHOIT pasmepHOCTHL.

Sapo 1, (x,y) = l,(x1,%5,y) Moxuo mnomyuntb u3 l3(x,y) = l3(xq, x5, X3,Y)
«METOJIOM CITyCKa», IPOMHTErpHpoBas 3 (X, y) 1o X3 0T —00 110 o,

(%1, %2,) =f l3(x1, X2, %3, y) dx3.

O6o3Hauas ¥ = \/x% + xZ u, Nenas NOJICTAHOBKY /72 + x5 = t, moMy4nm
lZ(ny) = l;(ﬂ)’) =
B sin(my/2a) f‘” sh(mt/2a) e
8a? r Vt? —r? (ch(mt/2a) + cos(my/2a))?
B otnmune ot ¢popmyinsl (24), nopbiHTerpanbHas QyHKIA B popmyrte (25) — MOHO-
TOHHas1, 4YTO COKpalllaeT BpeMs IIPUO/IVHKEHHOTO BbIYMCICHIsI IHTETpaIa.
Snpo 1, (x, y) MoxHO 3anmucath B Bujie psifia, UCHonbays popmyny us [7, c. 170]:
Lxy) =L(y) =

o)

_ % Z(_l)n—ln sin (%) K, (%) (26)

n=1

(25)

rie Ky — dyukums Makgonanbaa. Torma
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L(x,2a—y) =15(r,2a—y) =

[ee]

= % z n - sin (712121) K, (712_7;7“) (27)

n=1

Ecnu g(x) v h(x) - o6branble QYHKIMM MENJIEHHOTO pocTa, TO cBEpTKH (19), (20)
3aMICHIBAIOTCA MHTerpanamu. Hanpumep:

B i N (@ g(t)
9(x) * 1 (x,y) = —sin (ZQ)fw ch(n(x — t)/2a) + cos(ny/Za)

sh(p(2a — y))

sh(Zap) pJo(plx — t]dp.

1
h(x) * L(x, 2a — y) = Ef h(t)dtf
R2 0

B wacraoctu, ecmu g (x) u h(x) - monmuomsl, TO cBEpTKU (19), (20) TakXKe AB/IA-
I0TCS IIOJIMHOMaMH [6].

3.Mpumepnbi
IIpumep 1. g(x) = g, h(x) = h — nocrosiuHble GYHKUNN.
Pentenne nonydaem no popmynam (19), (20).
u(x,y) = gx) * l,(x,2a —y) +
1-k 2k
+ T 900 £ b6 y) + 1o B * (6,3) =
=g*l,(x,2a—y) +

1-k L Goy) + 2 2k Bl (x,y) =
* *k =
1+kg nttY 1+k Y

1-k
=gf n(xZa—y)dx+1+k l(xy)dx+
2k _ Za—y 1—-k y 2k y
TR ) =g e T 9 e T Tk b g
kh
(h—g) v+,
(1+k)
v(x,y) =h*l,(x,y)+
e+ —— L,(x,2a —y) =
* - * — =
1+k e T X.ea=y
y k-1 2a—y 2 2a—y h—k hk+2g—h
= + . . + g —_—— y+
a k+1 2a 1+k 2a a(l+k) 1+k

9TO pelleHNe MOXXHO MHTEPIPETMPOBATb KAaK YCTAHOBMBIIYIOCA TeMIIEPATYpy
CTEP>KHS C TeIVIOM30/IMPOBAHHOI H0KOBOII IIOBEPXHOCTDIO, [iBE IIOJIOBIMHBI KOTOPOTO

Y
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UMEIT pas3Hble KoabbuimeHTsl TemonpoBoguoctu kq Uk, (k =k, /ky), a xoHubI
CTep>KHs IOJIep>KMBAIOTCA IPY MTOCTOSIHHOI TeMIIepaType: /IeBblii KOHel CTeP>KHs
HOZiiep)KMBAETCsI IIPY TEMIIEpaType g, a IIpaBblil — py TeMiieparype h (cm. puc. 1).

tad

0 1 1's
5
Puc. 1/ Fig. 1 YcraHoBuBILIAsACA TeMIIEPAaTypa B KYyCOYHO-OJHOPOJHOM CTEP>KHE C TEIION30-
JIMPOBAaHHOI 6OKOBOII TOBEPXHOCTDIO. JIEBBIIT KOHEL] CTEP>KHsI MOJIeP>XKIUBAETCS IIPY TeMIIe-
parype g = 1, a nmpaBblit — mpu TeMIiepatype h = 3, oTHOLIeHMe K09(DULNEHTOB TEIIONPO-
BopiHocTH k = 3 / Steady-state temperature in a piecewise homogeneous rod with a thermally
insulated lateral surface. The left end of the rod is maintained at a temperature g = 1, and the
right end is maintained at a temperature h = 3, and the ratio of thermal conductivity coeffi-
cientsisk = 3
VcTouHuUK: cocTaBieHo aBTOpaMu

Hpumep 2.7 = 1, (x,y) € R?,g(x) = 8(x), h(x) = 0.
3meco 0(x) — pyukuus XeBucaiiza.
Pemrenne nonydaem o popmynam (19), (20).

ulx,y) =g *1(x,2a —y) +

2k
+ Tk gx) * 1 (x,y) + 17k h(x) * l,(x,y) =
) L (x,2 1=k, l
= * _ e — * =
(x) * 1 (x,2a —y) + Tk () * L1 (x,y)

1 N [ dt
B Esm (Za),l;) ch(r(x — t)/2a) — cos(my/2a) +

1—ky1 oy [ at
+ (m) ypily (Z) jo ch(m(x — t)/2a) + cos(my/2a) =

o
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~ - it aretg (0 () tg (2)) +
+% (4}/ +1arctg<th( )tg( y))) 0<y<aq,

U(x:}’) = h(X) * ll(x!y) +

;

k—1
+—— h(x) x 1 (x,2a —y) + ——

e 9() * L (x, 20~ y) =

1+k

2
=13 0@ hlxza—y) =

2 1 y 1 X Ty
== — L+ = arctg( th (==) ctg (== <y < 2a.
1+k<2 4a+narcg< (4a)cg(4a)>)' esysa

9TOo pellleHNe MOXKHO MHTEPIIPETHPOBATh KaK YCTAHOBYBILIYIOCSA TEMIIEPATYPy IIO-
JIOCBI C TEIUION3O0/IMPOBAHHOI GOKOBOI IIOBEPXHOCTDIO, COCTOSIIIEI U3 ABYX MOIOC
PaBHOJI IIMPMHBI, KOTOpPble MMeEIOT pasHble KO3(pOUIMEHTbl TEIUIONPOBOJHOCTYU
kinky, (k=ky,/ky), a HWKHASA U BepXHss IPaHU MOJIOCH IOANEP>KUBAIOTCS MPU
PasHOIl TeMIlepaType: HIDKHAA I'PaHb HOJIOCH HMOANEP>KMBAETCS NPY TeMIeparype
g = 8(x), a Bepxuaa — npu Temuneparype h = 0 (cm. puc. 2).

Puc. 2/ Fig. 2 YcranoBMBIIaACA TeMIepaTypa B KyCOYHO-OFHOPOJHOIA II0/I0CE C TEMIOU30-
JMPOBAaHHOI 6OKOBOI TOBEPXHOCTDHI0. HIDKHAA IpaHb MOIOCH HOJIeP>KIUBACTCA TIPY TeMIIe-
parype g = 6(x), a BepxHsas — npu temneparype h = 0. OTHoweHNe K03 PULIMEHTOB Tell-
nonposopgHocty k = 3 / Steady-state temperature in a piecewise homogeneous strip with a
thermally insulated side surface. The lower edge of the strip is maintained at a temperature
g = 0(x), and the upper one is maintained at a temperature h = 0. The ratio of thermal con-

ductivity coefficients is k = 3
VIcTOYHUK: COCTaB/IEHO aBTOpaMn
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Hpumep 3.n =2, (x,y) = (x1,%,,y) € R3, g(x) = §(x),h(x) = 0.
3nmech 6(x) — menbra-dyukuus [lupaka.

1-k
u(x,y) =6(x) *(x,2a =y) + —— () x LL(x,y) =

1+k
=L(x2a-y)+ Tk L(x,y), 0<y<a,
2
v(x,y) = T+x §(x) * lh(x,2a—y) = T % l,(x,2a —y),

a<y<2a.

I Beramcnenns l,(x,y) u l,(x,2a —y) moxHO mcnonssoBats ¢popmynst (24)-
(27). Hanpumep, ncnonns3ys ¢popmyny (25), momydanm

sin(ry/2a) (* sh(rt/2a)
u(x,y) = 8a2 fr Vt2 —r2 (ch(nt/2a) — cos(my/2a))? ae+
1 —ksin(my/2a) [* sh(nt/2a)
1+k  8a? J; Vt2 — 12 (ch(nt/2a) + cos(my/2a) +)? at
v(x,y) =
2 sin(wy/2a) (* sh(nt/2a)
T 1+k  8a? fr Vt2 —r2 (ch(nt/2a) — cos(my/2a))? at.

9TO pelleHne MOXXHO MHTEPIPETHPOBATh KaK YCTAHOBMBILIYIOCSA TEMIIEPATYPY
TPEXMEPHOIO KYCOYHO-OJHOPOMHOTO C/105, COCTOAILErO U3 [BYX C/IOEB PaBHON TOJI-
IMHBI, KOTOpPbIe MMEIOT pasHble Koadduimente! tennonposopuoct ki Mk, (k =
ky/kq). BepxHss rpaHmMma cos IOAJEepKMBAETCS IPY IIOCTOSIHHON TeMIleparype
h = 0, Ha HWXKHell IpaHule [eiCTBYeT TOYEYHBINI MCTOYHMK TeIUIA eNVIHWYHONM
MoOWHOCTY (cM. puc. 3).

Y
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Puc. 3 / Fig. 3 YcraHoBuBIIasACcA TeMIIEPATypa B KYCOYHO-OTHOPOJHOM C/IO€ B €70 OCEBOM
cedenmn 0 <r < 2, 0.7 <y < 1.3. BepxHaAs rpaHu1ia /105 NOJIeP>KUBAIOTCA IPY IIOCTO-
SHHOJI TeMIlepaType h = 0, Ha HIDKHell I'paHule JefiCTBYeT TOYeYHbI MICTOYHUK TeIlIa
momHoctyt Q = 1. OTHoleHNe K03 duIeHToB TermnonpopogHocTu k = 3 / Steady-state
temperature in a piecewise homogeneous layer in its axial section 0 <r <2, 0.7 <y < 1.3.
The upper boundary of the layer is maintained at a constant temperature h = 0, and at the
lower boundary there is a point source of heat with power Q = 1. The ratio of thermal con-
ductivity coefficients is k = 3

VcTounuk: cocTaBieHo aBTOpaMun

3aknuyeHune
ITomy4yensl TouHbIE pelleHUs 3afaun Jupuxne A1 ypaBHeHu: Jlammaca B Kycod-
HO-OJIHOPOI[HOM MHOI‘OMepHOM Cc/l1oe C YC}IOBI/IHMI/I COl’IpH)KeHI/IH ‘{eTBépTOI‘O poua. B
C/lyd4ae, KOIja 3aJjaHHble Ha TpaHMIle CTIOsI (1)}7HKIH/II/I ABNIAKTCA (1)}7HKIH/IHMI/I MeJJIEH-
HOTO pOCTa, pemeHI/m 3aJa4dm 3allMICbIBAXOTCA ]/IHTeI‘pa}IbHI)IMI/I (bOpMYJIaMI/I.
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