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r(M, Mo) = /r* + p} — 2rpo cos 1),
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r2p2 + R* — 2R?rpg cos
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Po

(M, My) = \/12 + p2 — 2rp; cosh = \/
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1 1
G(M, Mo) = 4— 5 — > R .
T\ 12+ p2 —2rpocosty  +/r2pt + RY — 2R?rp cos 1)
R Hb,
. 1 1 R 1 /1 1
o, GO M) = o (T - —@> T (; - E) |
JIt A
1 2pg — 2r cos ) R(2por? — 2R?r cos )
GPO|P0=R = _8_ 3 3 |P0=R'
T A2+ p2 —2rpocostyy  /r2p3 + R4 — 2R2rpg cos ¢
o 2 _ .2
1 R —r
GP0|P0:R = _4_ 3
T\/r2+ R2 — 2rRcos
SE fiff e et
Au=0,7<R
U|T=R = (,25(9, 90)
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2m g 2 _ .2
we 1t / / 6(0,¢) R —r ~ sin 0d0dyp
ar o Jo \/12 + R2 — 2rRcos

2.2.1 ZHiER

FATRAV T AR BR A, 15 55K DL A ff 17 i

Asu = 6(z,y).
AR R SRk 1, HAMN :
nr

KRAEO RARI T — D —eo AT AR BES. FFERWRBAVER S le, AT ERHBEAN
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r
RfI
rgum, +ru, = 0.
KRR, AR B Rr = e, 135
Uy = 0.
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u=A+Bt=A+Blnr,r >0
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HA =0, FFRNEBERAAR 7>
:/ Aqudxdy = —dl / —dl =27 B.
R2

Inr
o

BUEBA MR BAE APy > 0 REALE My = (€,n) LIBBT Hififeo. y = 0 R mRE. &
MIRAS MR R H,  HISK:

LB = L. Ll

u =

{ Aou = —86(M — M),y > 0
JERML, FFEFEMy KTy = 0 BIXIAR MG = (&, —n) AARTBCBAT —eo0  HEARRRECR A H3X 9 L 4ip
FEAE AW E N, B

1 Ny = — Ip-_
G(M;MO):_% (Inr(M, My) — Inr(M, My)) = 47r1 (x—§)2+(y—77)2'

SRR A AR AR, UL R
{ Asu =0,y > 0
lymo = 9(2).
iy .
uw) == [ &Gz

it = (0, 1) NEALINEE, FrEA

1 Y
B ln=0 = ~Gyln—o = EICETEr
ﬁﬁu ©)
y ¢
— FBCE i 1) R
{Aw——ﬂ%wﬂ>0
uly=o = ¢(x).
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we) = [ [ sewcacan+ 2 [ A9 e

BlF9. KRR
{ Ugy + A1ty = 0,2 < 0
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EAKT < 0 RBMBHEH, M = (€,n) HE<0, REFT =0 93 EM, = (—€,n), i
3 oy 3

1 1
G(M; Mo) = — o (Inr(M, M) — Inr(M, M) = - In -

FAzsh k@ AR = (1,0), FTA

Qg| a| 1
i T o T TRk ()2

_E [T ey @ [T de(m)
u__ﬁ/_"ox%r(y_”)zdn_ W/—oo4lb'2+(y—2'r})2
BF10. %F@EHRQ = {(2,y) : 2 +y >0},
(1) KEIRQ AR 2

I

FIT VA

(2) K EHRQ 457 iR AL

Acu=0,z+y>0
Ulaty=0 = @().

. (1). &M, = @mh9m5 MMy % Fa+y=0 834k EH M, = (—n, —€) Fradsthd 5 %

. _ Y ey (x+n)*+ (y+§)?
G(M; My) = —% (Inr(M, My) — Inr(M, M})) = 47r1 et (g

(2). #Axhikm A = —J5(1,1), PV

Tty 1
™2 (=87 + (y+£)°*

+y (&) _r+ty - o(&)
u@y) = fﬂ/(T— £)? +(y+§)2dli ™ ./oo (I—f)2+(9+5)2d6

2). [ AR AR RO AR R RIS, SRS, FERINM, = (&9,¢) &
feo BIHLGT, BE EHRBNTE, KRENHEHDA. FlT8p = r(0, My), p1 = R?/pe- 1E

aﬂ \f+n 0= *T(Gﬁ + Gy)lern=0 =

FIT VA

R2
My =My = = (&,m,0)
Po Po

SRR, FLEN
—&0-
SRS, FTUATHEAS B B R A BRI R0, (HR A SEBR bR TR S M, =
TEOM M, 5 =MOM M, 1L, FrbA
|[MMg| _ [MO| _ R

|MM0| B |OM0| B ,007
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IR T A% A R R
1 r(M, M) 1 R _ 1 por (M, M)
GOM; Mo) = o 0 3ty ~ 2 ™ oy~ 20 ™ Re(M, My)
MM OFEJE R,
g — L (g por (M, M)\ _ i polt
G(M: Mo) = o (m Bl MO)) =5 g =0
PLTR 5 i ) i
Au=00<r<R
uly=r = ¢(0).
A

2m
u(z,y) = —/ Z—del / ©(0)G ,, Rd6.
0

By NOM HOM, Ff. HRZAN:

r(M, Mo) = \/7? + p} — 2rpg cos

ol
R* — 2R?
T(MaMé):\/ﬂJrP%%plcosg[;:\/ 6+ > TPOCOSZZ}
0
JITEA
G(M; My) = 7] M n \/TQP% + R* — 2R?rpq cosgb.
Rr(M, My) 2 R\/T.Q ¥ 92— 2rpo cos
T EA
Gl _ 1 2por% — 2R?r cos 1) _ 2pg —2rcosy |
polpo=R = r2p2 + R* — 2R%rpgcostp 12+ p2 — 2rpy cos po=R
R
Gl g = — r? — R?
polpo=R — QTR T2+ R? — QTRCOS’Lﬂ.
JiTEA

1 p(0)(R* —r?)

Hrho NM HITEA.
BAV BTG — M2 BRI B AR Bk s AR R 2.

BlF11. RBRAQ:0<2<a,0<y<b, K#HfHHK,
. P Bffhe T 2 AR

{ Aou=6(&m),0<x<a,0<y<bd

'U/|m:O = u|z:a — u‘y:O — u|y:b — O
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2.3 AFEVRERERRE

FRATT U e L T R LA IS R A0 23 (] RS AN, A0SR A )R IR A A — AN I TR) A2 1) 5~ F 8 )5
S AR BRI R AR S A8 — AN IR TR A (R 1A% e s — 2 Y BT R A SR E 1 R EE S
RIS R TE R, 84 E IR A B R A A I TR 22 (8] P R AN, AR A T
Mo, BATOUTE XA N RIME-T- A% (IR S ik ) 2 8] e A o ik PE) RAR X 25 1)) BT

WL Zw,y, z I RE (WA E PFR D LMo JF. R

uy = Lu,t > 0,—00 < x,9y,2 < 00
IIl .
u(0,2,y,2) = d(z,y, 2).

Al 7 ) 7
I { ug = Lu+ f(t,x,y,2),t>0,—00 < x,y,2 < 00
2

u(0,z,y,2) = o(z,y, 2).
HIREAAR. I RRATREMRE I, WAL, W EniE 1. WIL RN

U(t,M),M = (z,y, z).
D) B B ) 2 ) P RS 1

(©) Uy = Lu,t > 7, —00 < x,Yy,2 < 00
c):
u(r,x,y,2) = §(M — My).

fE
U(t—T,M—Mo).

WL, WIfEA )
U(t, M) x p(M) +/ Ut —1,M)x f(r, M)dt.
0
N T ERIZAAT, AT ORI, F 0B 73 1l o i

(a) uy = Lu,t>0,—00 < x,y,2 < 00
a):
u(07x7 y’ Z) = CP(ZU, y’ Z)'

F

0 : ug = Lu+ f(t,x,y,2),t >0,—00 < x,y,2 < 00
' u(0,z,y,2) = 0.

FE T AT 32 B A () MO, LSk
(M) = (M) x 5(M) = / o(Mo)3(M — Mo)dMo.
RB

NI (a) BRI AR 9 b Bk o0 R HOE 0 (c) e RIOA

/ o(Mo)U(t, M — Mo)dMy = U(t, M) % p(M).
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ZEF(b), FATATLAH R, HER

(d) : Uy = Lu,t > 7, —00 < 2,1, 2 < 00
' u(0,2,y,2) = f(r,2,y,2).

Hfh
f(r,M)«U(t—T,M).
Mt EEE, (b) KGN )
/f(T,M)*U(t—T,M)dT.
0

ZAERA TR (a) (D) FHREKRBATE] T 1T, K
Fb R, FRATT I8 BT R S A (]

uy = Azu, t >0, —00 < x,y,2z < 00
U(O’ x? y? Z) = 5(1;7?/7 Z)'

TEE RN, —4 g =R TR AMA HFE R, BRI TRA T 3 B =4 15 . i
= [ FL AR 4
U(t,)\,u,u):/ u(t, x,y, 2)e! AT dedydz.
R3

)

U, \ p,v) =1.
e — ANl NEZRREMD T e

{ U =—a?>N+p2+ 12U, t>0,—00 < A\, v < 00

U — C()\, L, V)efa2()‘2+”2+l'2)t.

C\p,v)=1.
Fr LA
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80 ek ERL v S AR
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Be 17
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3
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1 224y?
U t, \ — T 442t
( T,y) <2a\/7r>t> €
— YR ITRRIHEAAR Ny .
Ut,x) = e am
2a+/t

R DA H G O R AR 2 ORF IR A5 0 A, I ELORSF it 2 00 o i s a4 i N AR RIANAE, BV R
EE, JEE AT LS R AR A S5 8], Sihr b

/ U(t,z,y,2)dxdydz = U(t,0,0,0).
R3
1ii}

Uy (t,0,0,0) = 0BIU (¢, 0,0, 0)fH% T 5 %L

oNi SRR

2.4 EENGIEVA IR B AR
BL Ay, z HIHRE (R TRIAR B PR ZVERr 7. R

11, - { Uy = Lu,t >0, —00 < x,y,2 < 00
u(0,2,y,2) = 0,u (0, x,y, 2) = d(x,y, 2).
] P4 [
I, : { uy = Lu+ f(t,z,y,2),t >0,—00 < x,y,2 < 00
w(0,2,y,2) = (2,y, 2), ur(0, 2,9, 2) = V(z,y, 2).
IEEARM. MRBRANBEMENIL, BAIL WFHELNIE 1. WL KRN

U(t,M).
M1, Wif#HR

u(t, M) [U@A@*WU@W+UWA@*¢UW%+[;UU—ﬂA@*fUﬂWWW

_9
- ot
XA RERIARAT =304, Ja T wi s o A E AR, BTN 75 BEU0AIE 55 — HB 00 N 5 fiff i) it
Uy = Lu,t >0, —0c0 < x,y,2 < 00
u(07 x? y? z) = @(x7 y7 z)7ut(07‘r7 y? Z) = O‘
FIERI AT, e deiE o 2z e T A B

S oan)] = 212w ) o)) = 212 3« o(00)) = £ 2 002 5 000

He

LU M) = [ L1000 M=Mle(Mo)aMy = £ U M=M)(Mo)dM] = LUt M=)
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IR G RAEI A6 5% A

%ﬂﬂtkﬁ*wmﬂﬂﬁo:Lutﬂﬂhﬂ*wuw)=5Mﬂ*¢UW)=¢UW%
@[U@,M)*‘P(M)”t:o = Un(t, M)|i=oxp(M) = LIU(t, M)]|—ox@(M) = LU (t, M)|—o]*p(M) = 0
IXAEFRATT 58 i 1 Bk

BIF12. 5 3h 7 AZAT 55 5] 42 649 F K AF
T Uy = a?AsU,t >0, —0c0 < x,y, 2 < 00
' U(0,2,y,2) = 0,U,(0, 2,9, 2) = 6(x,y, 2).

R, M=oy et T i
Ot A ) = /
R3

u(t, z,y, 2)e' AT dodydz.

U0, \, 1, v) = 0,0 (0, A\, p,v) = 1.

ATHEFTE, &M% p = /N2 + p? + 12, FHIRHRMALAR
A= psinfcos¢,u = psinfsingp,v = pcosh.

il
{ U = —a?>(N2 + 2 + 02U, t > 0,—0c0 < A\, i, < o0

m
Uy = —a?p?U,t > 0,—00 < \, pt, v < 00
U0, M\ i,v) = 0,00, \, p,v) = 1.

ER—=AU A AREH T UD T A2 BZ
U = C(\ p,v)cos(apt) + D(A, p, v) sin(apt).

RNAIAE K 1417 5 1
O v) =0, D pv) = 2.
FIT VA
O sin(apt)_
ap
AT 2ot R T, i
_ 1 / sm(apt)efi(mwyWZ)d)\dudu.
(27T)3 R3 ap

B W, KAV K IR % AT ARG, LA VU WBAR R SR fe M B R EE S A £,
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BRU = U(t,r)e Fi VA

1 P T sin(apt) 0
t,r) = —ipreost 52 sin Odfded
Ut = e /0 /0 /0 € p” sinOddodp

1 [ ["psin(apt) _,
_ / psm(ap )efzprcose sin ededp
0

(2m)* Jo a
_ 1 : /00 Sin_(apt)e*i”’”cosﬂgdp
(2m)? J, iar
1 > 2si i t
_ i / in(pr) sin(ap )dp
(2m)? J, ar
1 o0
= 7 / cos(pr — apt) — cos(pr + apt)dp.
IAEN Ly
o(x) = / cos(Ax)dA.
2r J_ o
73]

Ult,r) = ——(3(r — at) — 6(r + at)).

"~ drar
B Hr,a,t >0, FriA
o(r — at)
drar

TR AR EA P, WAL Ra T4 XAERNFIZE] T =4k 50 54269 &£ KR,

A7 =YERE TR EEAAE, BATAT LIS =28 B . =4k B hBOE MR Y

U(t,r) =

Uy = a?Azu,t >0, —00 < 2,1,z < 00
u(07 m’y? Z) = 90(377 y7 Z)7ut<07 x’ y7 Z) = w<x7 y’ Z).
HAEH 5
ut, M) = 2 [U(t, M) * o(M)] + U(t, M) * (M)
o rp i T 2

U0, 2) < 5(0M) = [ U140 = Moyo(o) by

1 o(r — at)
 Ama Jgs r

$(Mo)d M.

EKHr = /(x =2+ (y—n)>+ (2 — )% KRR B HUE R, AT LASL D73 FRIR A 6
Hu(t, M) A5 5M rifi@at K RIVIERER K. M = (§,1,¢) TRUM = (z,y,2) A
I BRAABRIE 3,

E=x+rsinfcosp
n=1y-+rsinfsine
(= 2z+rcosh.
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HI (r,0,0) = (&, ¢)e 135
2
U(t, M) x (M / / / 5(r — at (1,0, 0)r? sin Odpdddr
" 4ra 0

/ / d(at, 0, ¢)(at)? sin Odypdd

47ra at
- 47ra2t /Sm ¥(Mo)dS
1
= t[m s ¢(Mo)d5]-
RS B Y T ER SR T 1. il
M) = ——— [ w(Mo)as

dr(at)? Js
e AAS 2 B e A& A =
0
u(t, M) = 2 [tMar(9)] + tMar(4).

R ST /NS W
@{a/f‘aE@Efx’zbjﬁEKEé&iﬁzﬁ@%ﬂiﬁwﬁ~, NHEFRAIS Y s RE AR, S

br b, DARGEIL
Uy = a?Ugy,t >0, —00 < z,< 00
IIl .

U(0,2) = 0,U,(0,z) = ().
iR AT E et T ik
Ut,\) = /3 u(t, z)e!* dedydz.
il :
{ Uy = —a*?(N)U,t > 0,—00 < A < 00
U(0,\) =0,U,(0,\) = 1.
XR—AVUL A BT ENE RS AL, B

U = C(\) cos(aAt) + D(N) sin(aAt).

RN 4L 75 3
PIT VA ()

— sin(aAt

U= o
BAEE et R T,

1 iat _ ,—idat )
U= i Sln(a/\t) e—i)\zd)\ — i ie—lkdi.
2r Jgs  aA 21 Jgs 2a\i

FIT VA

=, x € [—at,at]
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AR BTN EARRAN IR A BATTURRIEM IUR AR —4EH ik

I Uy = A Ugy,t > 0, —00 < , < 00
>

u(t,z) = %[u(t, x) * p(x)] + ult, z) x ().

z+at

) vie) = [ UG- de= o [ wta-eig= o [ wiee

—at

AL IUR 2~ 3 5 =3B 75

z+at r—a . u
olut, ) = @] = 5l / ple)ag) = AT T elrrat)

—at
IX A2 BA ULR A SR R840
YENV: 3.8 T 41 € fifk in) /L«

(1)
U = Uy, (0 <z < [t > 0)
u(t,0) = u(t,l) =0,
u(0,z) =d(x —&),0< <.
(2)

Uy (t,0) = u,(t,1) =0,

Upp = @ Uge, (0 < & < [, > 0)
u(0,2) = 0,u(0,2) = d(z —§),0 < & < L.

PEdk: 6(1)(3)//
Br—ReEl R s — I AEk: 6(2),7(1)(2), 8,9(1).



