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Ypasuenue Ha [loacon e:
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aKO HiMaMe 00eMHO paslpesnesienn Ha 3apaaute 7o p = 0 1 nmaMe ypasHenne Ha Jlamnac:
Ap = 0.

Omneparopa Ha Jlammac B 1eKapTOBa KOOPAWHATHA CHCTEMA CE JIaBa KATO:
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a B MUJIMHAPUYIHA Ce JaBa KAaTO:

Ap =V3p = ——I 4+ I
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PemaBamve nnn ypasuenue na [loacon nwnm gacraudar ciaydait va Jlammac ¢ onpenenenn rpaHuyaHy yCJIOBUS.
Sagaun:

1.1 Kakso e 06eMHOTO pasnpesiesieHne Ha 3apsiiuTe ako MOTEHIHALT €:
a) ¢ (r) = ar® + b, xbaero a u b ca KOHCTaHTH,
b) ¢ (r) = r?exp (=Ar).

1.2 Teopemara na 'bpHIIOy T/1acH, 9€ CHBKYITHOCTTA OT TOYKOBU 3apsau He OM Moria aa Obie B PaBHOBECHE, aKO €IHHC-
TBEHO 3apSIUTE CH B3AUMOIEHCTBAT €JIEKTPOCTATHIHO.

Jokazkere Teopemara Ha ‘bpHIoy kato n3noa3sare ypasuenue Ha [loacon u hakTa, e moTeHNWaIHATA €HEPTHST HA 3apsI,
qgeU(z,y,2) = qp(z,y, 2), Kbaero ¢ (2, y, z) e TOTEHINAIA HA €JIEKTPUIHOTO HOJIE.

1.3 [Ipe Oe3kpaiino abjiaru MerajHu mioun ¢ norerrmas V = 0 ca mocraBenu npu ¢ = 0 u & = [ Mexay mjaoduTe B
PABHMHATA MEPIEHIUKYIADHO Ha TaX (paBHuHATA TY) U npe3 z = 0 uMa pasnpejeseH MOBbPXHUHEH 3aps C IUIBTHOCT
o = ogsin (7x/1). Hamepere norennuana o (, 2) Ha €IEKTPUIHOTO HOJE.
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Qurypa 1:

1.4 [Ipe 0Ge3kpaifHO AHJArH MeTaaHu maoun ¢ morennuana V = 0 ca mocrasenu mpu y = 0 M Yy = a KaKTO € TTOKA3aHO Ha
dur.1 1pyru aBe MeTaNHK IJI0YH Ca mocTaBenu npu x = +b u ca ¢ norennman Vg (dbur.1). Ako Beska eHa OT IJI0UUTE € 100pe
M30JUPAHA OT OCTAHAIUTE TIOCPEICTBOM H30IAIA ¢ TPEHEOPEKUMA TOTEMUHA TO HAMEPETE TOTEHINAA B TIPOCTPAHCTBOTO
MEKY [LJIOYHUTE.

1.5 IInockocrra 2y (z = 0) e 3apeneHa ¢ NOBbPXHUHA ITBTHOCT HA 3apana o = oy sin (ax) sin (Sy). Hamepere noternunamna
HA, eJIEKTPUIHOTO TIOJIE B ISJIOTO TPOCTPAHCTBO.



Peurtenusa:

1.1
a) Mmame ypapuenue Ha [Toacon
p
Ap(r) = ——,
plr)=-_
3a c(hepUIHE KOODAMHATH MMAME:
10 (200()\__»
7’2 or or €o
=
g0 0 [ ,0(ar®+0) agy 0 . 4 12agor? .
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b) Umame ypasuenue ua Iloacon
p
A ) — P
p(r) ==
3a chepUIHE KOODIVHATH HMAME:
10 (200 _ _»
r2 or or €0
=
. g 0 2 0 (T2 exp (_/\T)) ) 0 3 4 _
p= a0 | =23, (2r° exp (=\r) — r*Xexp (=) =
= —i—g (6% exp (—Ar) — 2r°Xexp (—=Ar) — dr®Xexp (—=Ar) + r*A% exp (—Ar))
= p=—¢co (6exp (—Ar) — 6rAexp (—Ar) + r*A*exp (—Ar))
1.2

[Toneke mMaMe CHCTEMa CaMO OT CBODOIHN TOYKOBU 3apsijiv, TO MIBTHOCTA Ha 3apsaaure e p = 0 1 MOXKe J1a U3MOI3BAME
ypaBHewHe Ha Jlamac:
Ap(2,y,2) =0

AKO YMHOXKHM II0 ¢ IIOJIyYaBaMe ypaBHeHue Ha Jlansac, HO 33 IIOTEeHIMAIHATA EHEPIU HA YaCTULATA!
Algp (v,y,2)] = AU (z,y,2) =0

TOECT BTOPATA, MPOM3BOAHA HA €HEPTUATa € HyJa, KOeTO 3HAYU Ue HAMaMe eKCTPEMYM W = HAMAa, JOKAJEeH MHHUMYM Ha,
eHEPTHUATA = KOH(MUIYPAIUATA HE MOXKE /13 € YCTORYNBA C KOETO TEOPEMATA € JTOKA3AHA.

1.3

Ot TpaHciIanMOHHATA WHBAPUAHTHOCT 10 Y CJIEJBA, W€ TOTEeHIHaNa He TpsoBa ma 3asuch or y (p (x,y,2) = ¢ (z,2)).
Pemasave ypasuenue na Jlammac B nexkapTOBH KOOPAWHATH 33 JiBe 00jacTy Ha mpocTpancteoro z > 0w 2 < 0. 3a z > 0
nMaMe:

0?1 (x,2) n 0%y (x,2)
ox? 022

oie pemuM TOBa YPaBHCHHE IIO0 METOJa Ha Pa3AeadadHE Ha IIPOMEHJINBUTE KAaTO IIPEACTABUM IIOTCHIMWAJIA BbB BHAA:

Ap (z,2) = =0

e1(z,y,2) = X1 (x) Z1 (2)

1 82X1 (I) 1 62Z1 (Z)
Xy (x) 022 Z1(z) 022

=0
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1 82X1 (.I) _ —k2
X (z) Ox?
1 82Z1 (Z) _ kQ
Zy(z) 022
=
X1 (z) = Ajsin(kz)+ Ascos (kx)

Zl (Z)

Asexp (—zk) + Agexp (zk)

TTOHEXKe PA3TIeaxMe JacTTa OT TPOCTPAHCTBOTO ¢ 2z > 0 To A4 = 0 a ot rpannunuTe yemouss t =0 x =1 = Ay =0
u k = nw/l ToBa ca 6e36poii MHOrO pernenus 3a n = 1,2,3..., HO IOHEXkKE ypABHEHMETO Ha Jlamiac e JUMHEHHO TO uMaMe
NIPUHITAIIA HA CYIIEP MO3UIUsATa =

o1 (x,2) =X (2) Z1 (2) = i A,, sin (?a:) exp (—z?)
n=1

aHaJorn4Ho 3a 2z < 0 =
o0
. /nm nmw
o (z,2) = Z B, sin (T:v) exp (ZT)
n=1
OT YCJIOBHETO 33 HENPEKbCHATOCT Ha MOTEHIHMANa BBPXYy MOBbpXHOCTTa xy mpu 2z = 0 = @1 (z,y,0) = @9 (z,y,0) =

A, = By,. A o1 IpyroTo rpaHnvHO yCAOBUE
Dz O¢r _o
0z 0z 2=0 €0

= Aps1 =0u Ay = 0pl/ (2mey) = OKOHUIATETHO EMaMe:

e1(z,220) = 21(:;0 sin (%x) exp (—z%)
st - (el

14

OT TpaHCIAIMOHHATA MHBAPUAHTHOCT N0 Z CJEIBa, 9€ MOTeHIUAna He TpabBa ma 3asucu or 2z (¢ (x,y,2) = ¢ (z,y)).
Permmasame ypasnenwero Ha Jlamnmac B 1eKapTOBa KOODIWHATHA CHCTEMA

% (x,y) N % (x,y)
0x? Oy?

34 [neJiTa U3I0JI3BaMe METOJa Ha Pa3JdesisdAHe Ha IIPOMEHJ/IMBUTE K IIPEJ/CTaBAME IIOTEHIIMAJIA BbB BUIa:

e(z,y)=X(2)Y (y)

=0

Ap (z,y) =

- 1 0°X (x) 1 0%Y (y)
X (z) 022 Y (y) 0y?
=
1 0°X (z)
X (x) 022 =7
1 32Y(y) _ 2
Yy o 7
=
X (z) = Aexp(px)+ Bexp(—px)
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C'sin (py) + D cos (py)
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a ot cuverpusTa cupsamo x mmame X () = X (—z) = A = B = exp (px) + exp (—px) = 2 cosh (px) =

¢ (2,y) = X (2) Y (y) = cosh (pz) (E'sin (py) + F cos (py))

OT YCJIOBHETO Ha 3aJavaTa UMaMe CJICIJHHUTE 'PaHUYHH YCJIOBUA:

8
B

S =2
|

oT wbpBHTE ABE yeaosua = F =0 wu p = nw/a =
T\ . y
¢ (z,y) = Ecosh (mrf) sin (mrf) , n=123,..
a a

Toga ca 6e36poit MHOTO pelreHusi, HO IIOHEXKe yPABHEHNETO Ha Jlamrac e TuHeiHO TO nMaMe IPUHIINIIA HA, CYTIEP MO3UIUATA

=
9) = 3 Bncosh (nr ) sin (7 )
o (z,y) ; cosh {nm— ) sin {na=

TTon3Baiikm TOCJICAHUTE ABC TPAHUYHU YCJIOBUA UMaMe:

@ (by) = ; E,, cosh (nﬂ'Z) sin (m‘r%) =V

3a 12 HamepuM Koedunuenture E,, ymMHOXNKABAME IOCAEIHOTO ypasHenue 110 sin (kmy/a) kpaero k = 1,2, 3, ... u ciex ToBa

UHTETrpupame =
oo b a a
Z FE,, cosh (mr) / sin (mrg> sin (lmry) dy = / Vo sin (lmry> dy
el a 0 a a 0 a

cera mon3BaMe caeanara Gopmysa
. : 1
sinasin § = 3 (cos (o — ) — cos (a + B))

3a jia cMernem unterpana [y sin (nmy/a)sin (kry/a)dy = 3 [; (cos (= (n —k)) —cos (X (n+k)))dy =0 akon # k u

ea/2 akon=Fk =
2V¢ @ 2V,
E; = 701)/ sin (knrg> dy = ——Ob (cos (km) — 1)
acosh (k) Jo a km cosh (km2)
Toect 3a yethu k = Ej = 0 a 3a neveran = Ej, = 4,/ (lm cosh (lmg)) =

Y 1 cosh (nw) y
(x,y) = o k=123:5 %7(:0811 (k‘ﬂ'g) sin (mra) .

1.5
Ile pasaenum mpocTpaHcTBOTO Ha aBe Yactu z > 0 u 2z < 0.
3a z > 0 umame norenmana @1 (,y, z) KOWTO yABOJETBOPsIBA ypaBHeHUE Ha Jlariac

Apy (z,y,2) =0
Ille pemmM TOBa ypaBHEeHHE IO METOAR Ha pa3Je/idHe Ha IPOMEHIHBATE KATO IPEICTABIM MOTCHINAIA BhE BUIA:
o1 (2,y,2) = X1 (7) Y1 (y) Z1 (2)
B JI€KApTOBU KOODJIHHATH =>

1 82X1 (CL’) 1 82Y1 (y) + 1 8221 (Z)
X1 (x) Ox2 Yi(y) 0y? Zi(z) 022
4

=0




— k2 +p2

Xi1(z) = Ajsin(kz+ Ag)
Yi(y) = Assin(py+ Ay)

71 (2) As exp (—Z\/m) + Agexp (z\/m)

Ot ToBa 4e 3apsia € MEePUOIMTHO PA3NPEeeH IO TOBbPXAMHATA Ty = Z1 (2 — 00) — 0 Toect xoedunmenture Ag = 0

=
w1 (z,y,2) = X1 () Y1 (y) Z1 (2) = A1 Az As sin (kx + Ag) sin (py + Ay) exp (—z\/ k2 —|—p2)

3a z < 0 mMaMe moTeHIHANIA P2 (2, Y, 2) KOWTO YIOBJIETBOPABA ypaBHEHHE Ha Jlarmmac
Aps (z,y,2) =0
IIe pelmM TOBa ypaBHEHHUe 110 METoJa Ha pa3fessHe Ha MPOMEHINBUTE KATO TPEICTABHM MOTEHINAIA BbB BHUIA
o2 (2,y,2) = Xo (z) Y2 (y) Z2 (2)

B J€KapTOBU KOOPIUHATU =

1 92X, (x) 1 0%*Y, (y) 1 9°Zy(2)

%@ 02 G oF L) 02
=
1 82X2 (.Z‘) - —k‘2
Xy (x) 022 o
1 9°Ya(y) B
Ya(y) 9y?
1 82Z2 (Z) 2 2
Zy(z) 022 = K
=
X2 (37 = B1 sin (k‘x + BQ)

Bssin (py + By)

)
Zy(z) = Bsexp (Z\/W) + Bg exp (—m/W)

OT TOBA, Y€ 3apAJa MEPUOANIHO PASIPEIJICEH MO MOBbPXHOCTTA Y = Zg (2 — —00) — 0 Toect koedurmenta Bg = 0 =

o
S
I

w2 (2,y,2) = Xo (2) Ya (y) Z2 (2) = B1B3Bssin (kx + Bs) sin (py + By) exp <z\/k2 —|—p2>
Nmvame u 1Be TPAHWIHYU YCIOBUS:

¢1(z,y,2=0) = @a(z,y,2=0)

Op2 01 _
0z 0z 2=0 €o



OT bPBOTO TPAHUIHO yCJIOBHE =
A1 Az As sin (kx + Az) sin (py + A4) exp (70\/ k2 4+ p2) = B1B3Bjssin (kx + Bz) sin (py + By) exp (O\/ k2 + p2)

OT TYK IIOJIydaBaMme

A1A3A5 = B1B3B;=C
Ay = By=A
Ay = By=8B
=
1 (x,y,2) = Csin(kz+ A)sin (py + B)exp (—z\/k2 —|—p2>
w2 (T,y,2) = C’sin(kx+A)sin(py—|—B)eXp(z k2 p2)

OT BTOPOTO I'PAHUYHO yCJIOBUE =>

2CV/k% 4+ p?sin (kxz + A) sin (py + B) = 7 =D (o) sin (By)

€0 €o
=
k = «
p =B
A = B=0
c = — 9%
260\/ 012 + 62
OKOHYATEHO 33 MOTEHIINATIA, HMAaMe:
go . .
o1 (z,y,2) = —————rsin(ax)sin(By)exp (fz\/cv2 + ﬂ2>
1 ( ) zfom ( ) ( )
s (T,9,2) = S N, (ax) sin (By) exp (Z\/OéQ + 52)

2e9/ 0% + (B2



