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9.4 HBETEHRKBELROR

1. ALFR FR I
TEMRTEH a < /22 + 42 < b(0 < a < b) WK M a8

%Jrgiyg =12(z* —y?),a < /22 +y> <b
—(n Ou —
u| /22 4y2=a 0, 8_n|\/a:2+y2=b =0

fift: HT SRR IR IIB IR, BT AIRA T AR AR 22, AT B A AR AR 2R A Al
AP

x = pcosb

y = psinf

ARG L3R E AR i AR AR p, 6 o

o

{ 5 (P% +ﬁ2%=12p200829’a<0<b

ul _ zo,%

p=b

Ko — AN EAEFF IR TT R UL FE 56 AT B e e . A A s R %, IR R 3
[7 35 A Laplace J5F2FT X ST E B BRECN @,.(0) = A,cosnp + B, sinng,n =
0,1,2, -

LIRSS

u(p,0) =Y [An(p)cosnb + B,(p)sinnb]

n=0
RNIZ E T 12 I35 2

oo {[A00) + 245(0) = ZAu(p)| cosnt + | Bi(p) + 1B, (p) — % Bu(p)| sinnd |
= 12p? cos 20

FEB P 9< T cosn 6, sinnd I REL, 715
AY(p) + L A4(p) —
A (p) + AL (p) — % 0
Byj(p) + 1B(p) — % Bu(p) = 0

N U S SRS
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An(ﬂ) =cpp" +dpp™"
Bu(p) = cpp" + dpp™"

FRECHHEA KB EM N

Hr ey, dy, d,, d),
An(p)
Bu(p)

NI AR SS B2 ZHE Aa(p)
Hops 2 ARFHIR R T R, M AR € &

A

Bk, EHIEARN

AR R HL R B 2 KA1

0(n #2)
0

HOE T RAFE B — M

p) =p’

As(p) = Cip* + Cop 2 + pt

HI%& 1 (6) #i5E C1, Co, 13

C =
Cs

At
ab + 206 9

As(p)

JRE i 1) AR ) AN

a4—|—b4p B

_ab4218

at+b

a4b4(a272b2)

a?+b?

atvt (a? —2v%) _,
at + bt

4

+p

u(p,0) = —&;4_64 [(a® + 2b°) p* + a*b? (a®> —20*) p~2 — (a* + b4) pﬂ cos 20

15 2 ] R
SRR i 44y B A B ] R

r
9%u

_ 1292, — 1.2 [ 92
utt—kVU—k (8_3;;+8y2

w(z,y,0,t) = u(x,y,c,t) =0

(
| ul

fitt -

+g273>vo<$<@>0<y<b,0<z<c,t>0
u<07y727t) :u(a’7y7 Z7t) :O7u<x70727t) :u(xab727t) :0

u m7y7z70) == f(m7y7z)7ut(l’7y’z70) == g($7yaz)
L u(z,y, 2,t) = v(z,y, 2)T(t), RIS

T" + \k*T =0
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)4
Viu+iv=0

W oo(x,y,2) = X(@)Y (W) Z(z), N v(z,y,2) 18

X'(z)  Y'y)  2"(2)

X)) Y 2 70

2 X"(x) = pX(2),Y"(y) = vY(y), RN XSG
7"+ AN+ p+v)Z=0
BT RT o MIAREARFIRM, & p=—a? 1§

X(x) = Acosax + Bsinax

# [
X,(z) :Blsin%x,l: 1,2,3, -
[FRE, & v=—p% 13
Y (y) = C cos Sy + Dsin By
K

Yo (y) :Dmsin@,m: 1,2,3,---

L @F=N+pt, = —a*— 32 153 Z(z) = Fcosqz + Fsingz. HRHKET 2 1)
iR/ CUR S L IR

Zn(2) = Fmsinw,n =1,2,3,---
C
B EAAERAN KT t KM 71815
,I’lmn = Glmn COS v/ )\lmnkt + Hlmn sin )\lmnkt

LIRSS v

oo oo o0

u(z,y,z,t) = Z Z Z <almn c0S v/ Nimnkt + bpmn SIN A/ )\lmnkt>

=1 m=1 n=1
Clmxe . ommy . nmz
X sin — sin sin —
a c
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:/H\:EP almnablmn ﬁ{f%ﬁﬁo EE u(m,y,z,O) = f($,y72)7 ?%l;

oo o0

oo
Ilmx . mmy . nnz
f(x,y, 2 E E Qg SIN — Sin , sin——
=1 m=1n=1

HimBlA f(x,y,2z) W=H Fourier %%, H+

/ / / flz,y, 2z smm—xsm m;ry sinﬂdxdydz

EE Ut<$7y7270) = g(:L‘,y,Z), ﬁ

[
biyn = Mk:abc/ / / T,Y, 2 smﬂsm bysin ?dxdydz

l2 2 2
/\lmn: <_+ﬁ+n_)7r2

)
|

3. ARFF UL i

Uy = AUy, 0 <z <1,t>0
ul,_o =0, wul,_,=sinwt

U’|t:0 =0, ut|t:0 =0

fift: ST T AESFIRIA S AT, — A ACEE 7 v 2 T S IR B R . A O AE
TR L. 12X 38 @ H @ A [F] 1R e DR S A B SR g 7, B IS
TE AR 1) B B S — 6 G T e S U T 18 o
i & oulz,t) =v(x,t) +w(z,t), B

pa(t) — pa ()

w(z,t) = — ¢ + u(t) = %sinwt

YOI 7 figt 1] BB A

5

2 .
Vgt — G2y = C-x sinwt

v(0,t) = v(l,t)l: 0

v(x,0) = 0,v(x,0) = —<x

TE T SRAFIX — AR TR RE T IR T 1) i B w45 3] 45

1%

> -H=tl

v(t,x) = X(z)sinwt
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2020 A% HAZ 08 #E
IR EME, AT X (0) =0, X (1) = 1. 8 v(t,2) RANZEH RN sinwt, 15

2
X'+ L X =0

a
Jir LA

X(z) :Clcos%—l—CQSin—
H X(0) =0, C, =0; Hih X(I) =1,

a
%
1
C'2 = T
sin
TR '
X(r) = ——sin 2
sin a
Mﬁﬁ wxT
S =
v(t,x) = “
Ligss

u=w(t,x)+ vt x)
RN E S iH) R, A 215 T w BIE M

o
w(t,0) =w(tl) =0
w(0,x) =

Al 73 B AL BAR A BRIX — 55 IR RE SR I 57 1) A5 21 g

+oo _1\n+1
w(t,z) = 2walz (wl)( D in T
n=1

sin
l

[
s B o(a,t) B w(x, t) IEER, BAF 2] 5 e i in] @i i .

>~ (nra)? sin

B — IR it X 5 R b 7Y

477 R4 9 X 7 AR AR X
'+ (1—2)y + y=0
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/

,  1—= A
Y'Y+ Y=
x x

k(z) = exp {/p(x)dx] — exp [/ 1;%:5] B

xof HE it 1 5 R A AR HE T 2

d
dx

F@£%]_9@M+Am@y:0

RN T RN N X1 5 AR HE A 2

d _,dy e
a{xe a]%—)\e y=10

ERE: XREEERM k(x), ABERBR IHERZ —FEH

9.5 TR IIRIEK R E i (o]
SRAEH R IR 1

2 2
gu =a*T4t>0,0<z <l

u(t,0) = 0,u,(t,1) = Asinwt,w %W@,k =1,2,---
u(0,2) = u(0,2) =0

fi: PR, AT AR S AR 4 SR A
it a(p, x) = Llu(t, )], 7 A AE L A2 A3 2]

d$2 Y

{pQu:azdz—“O<$<l

ﬂl?«”:O =0, %Lp:l - pzﬁoiﬂ
o 5 R R i
U= CCh]—)I—f-DSh]—)[E
a a
FH 0 5 264 e HH R A
Aaw T
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PRI FH AL A 0 A e s 36 2 2R B 0
1 o+ioco
u(t,z) = o /Jioo u(p, z)e’ dp = Z Res [a(p, z)e]

XEL ST R a(p, x)e? WA IOLAT S ECRM. T a(p, x) £ p Vil AR LA
Bp=0, PR p=Hiw Fl p=Hiwy, b, wy = (K =1,2,3,--+) . Brolal
&1

uo(t,x) = (Res + Res ) [a(p, x)e"] = 2Re {Res [a(p x)ept}}

p=iw p=—1iw p=iw

A z b
=2Re aws.h(ap)e :isin%sinwt
p(p + iw) ch (Lp) o, weos o a
Al
+o00o
= 1 pt
2= 3 (Bes + Reg ) o020
_ZQRe{Res [a(p )ept]}
p=iuwy,
R Aawsh (£p) et
=2 R 4
,; p(p*+w?)osh(er)]

Ry (—1)" ! sin “e2 sin wyt

= 16 Aawl?
“w ; 2k — 1)7 [420? — (2k — 1)2n2a?]

Fr LASE M IR @B u(t, ©) = wo(t, x) + v(t, x)
TR S 2 IAEAE R Sy ARy 1 e AR 40 B o () B BN F o

9.6 § EREBYMER

RIEH 20" (z) = —d(x)
UEH]: XX 3T o RS SNHITE R Al &, ERIFH 0 e B AR A BT, RV
i, HEATIER
B ek — R R o(x), FEEE

/_ "8 (@)p(a)de = — (@p(2)) ;20 = —p(2) = 2¢' ()], = —(0)
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TMARYE & BREC 7 126 P Joi
+oo
| —daeta)dn = - ela)]y = —4(0)
A5 2
+oo +oo
/_ xd' (z)p(x)dx :/_ —0(x)p(x)dx

PRI A
zd' (z) = —0(x)

9.7 EIRMETTIEKMEE o]

Au=0(z >0,y >0)
u(0,y) = f(y)
u(z,0) =0

fiFk s RS AR R 0 AL I E 8 1P N

{ AG =0 (x — z9,y — yo) (x > 0,y > 0)
G|a;:0 = G|y:0 =0

A FHBEARE AT RS AR R 2

1 [(z+ 20)? + (y — 90)2] [(x— 20)” + (y + yoﬂ

G=—In
4w (@ —20)® + (v — 90)°] [(@ +20)° + (y +%0)]

BAARN
w(M) = — [} f (My) 3%=G (M, Mp) dlg

= ) o 0 = 5 ) 8
T 1 9

%
ox

:i[ 2 (x4 z9) N 2(x — xo)

b AT L@+ 2e) + (y—w)® (@ —0) + (y+ o)

B 2(x — xg) B 2(x + xg) ]
(x—z0)*+ (y—10)° (z+20)"+ (y+ ) 2=0

|: 4330 4]70 :|
Am 22+ (y—yo)® 23+ (y+w)°

1 1 1
™ Lg + (y — y0)2 x§+ (y + y0)2
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Yo — 9)2
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10.1 &N

KR DA R AU B SO T R TR TR R i R, EEOR H TP I
SEMVREHE . g UL Em e f e 2B, B e SRR AT A, 2t
M3 AT 2 SR B I, RS il Xt 2 gt o) K HL
JE 2 RS

10.2 BRI HERIN

K 5 PR URAR E A TR MR TS5 7 FE AN 58 R 2% A P 2L RSP S AR 10 R ) SR A, DA
A% 0 AR AL AL 0 SEAR, EL PP IR R A2 Pl A S Al U R AL Il L) SR S S8 it e A
TR IR SR AR T o MR NI REE B SRR T RERE AR, AN ERZ I EC
R0 BRSNS K1 bR 8 ) IR 280 ) R R BRI R R R BN T 20 A 4 81 5 i) AL )
fit. HAREEOPRON, SRKIG MG TR REE . BIRIX RSV BB ARTE T, (EAEE WL
77 RE B SR AR S LU A1 o AT I RSRARSS AL L2 =, 709l vl B
TP RMFRAY, W IE AR EACHR A O W BRI SRR A, R e M B Al O T B AR
Ir SRR o XA R IL 79 A —TE 1 b A R ) 3 R AR 5k 1R SR A S8 g o IX—
H BARSC PR A R oy Jr R R e, (B v pR B3 ek i AR S — Sy, X LR
AR B R — I B0 H Sy T RE A O B AR B DT RE SR A

FERRAFRR T, RITHE Agu+ k*u = 0(k RIEEE) BFITRW u = u(r) K.
fern: Agu FEERAAFR R T HIIER N

A —iﬁ 2@ + 1 2 ing% +L@
U= 2ar U Zsing o \" o0 r2 sin? O Op?
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. HBUERD, FRERSEA u = u(r) K. WK u=u(r), HFAATTEEHG T

20u  0%*u
2 —_— ——
Agu+ku = rdr +6T2

TBURIL, XANTTREANE B RSy iR, SR HEM EARSE M,
IR B B2 i, 35 M3 o B ks AL O BAT TGRSR, R f e AR Ak
W IR (W He A ) T R A T, i R AR s — R i T 0 T AR A T BA
BRI RIG G TR, BT SEBRE) ¥ u(r) = v(r)w(r), FARANTTIER

2
Vw4 20w +ow” + = (0w 4+ vw') + kPow =0
r

BB REAAR KT wir) B TR

2 2
, 20420 0" 2 4 B
w + —w + w =
v v

5 L8 BIBATH B ARk Ay —F i R BRI TR, BIEER w RSB 35
REONEHL A

20" + %v U+ 20" + k2o B

=C - = (),
v ! v 2
I
v+ Ly "+ 2y
T — Cl T — CZ
v v

Hoh €y, Cy MEEF AL

WU FATT I e BRI S T R AR RIR] (AR FRAT A B AR mT RE T 0. ) o
EBER AR B RS AR R, MEATE S Z R — IR, R
JEARNEE AN RS UERD AT (B A 8 o B s B o — AR H R A B
LNEHE W TTRENIR I, IXRPSRATTREAS 5y ELEOR MR, P AFRA T £ 18 id pR 2038 Hidokt
HEFMNE G RERIZEAL, B Zpr i R E oy . 38 A iRt e T XMk
A, FIREA G HEOR . 15— R B R, B T RRSR A 2 S, T
BATH) — SRR, Se R RN — I RS 2, AN SRR .
FINER R O, Cy NEEFEE, BIINH TG ELB A EEN O, C, AT FEHA W
BT,

H AR T BRI, BRI

ﬁj\

1
@:(01——>d7’
v r
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i )
e~1r
v = 03
r
oo RN A TTRES
€C1T 6017“
20,5 = b0,
T T

W= Cy = CF W ERTTREHA M. ZIERUEAMR AT RER H, HATH C, = 0,05 = 1.
45 21 i

S |

RNFKTF w TS
w4+ k*w =0

XX R BERNE R TR, T DAELE I R AR SR A o

w = Acoskr + Bsinkr

1
u=vw = —(Acoskr+ Bsinkr)
r

Hrh A, B NAEEH .

G A AT TURAE T B0 AR, SR AL TRAT T DL AS AR 1 1] RRAR il
PR3 T 32 1T SRR A o e A KB AR L Y I 1 5 258 8 1Y [ 2 A A 1) H A AR AL R T 0%
I HEAER RS AL P I 21045 . XA AUl — 8L H A i R e m e A i) —
N EARTBe—— R HIE, R — U I AR5 R B o R IR . i
FERXTTRRAES, B T BRI N, 36 75 2 R o B0 W AR SR A 7 J R i
FR R o 3 ) A ) RS S5 AR AT BT A, 5 A 53 5 EL e R 52 ik
FAERX AN PN A, 825 R B B A% 0 A8, JRIE A TR R B R 1
B SR AR S R 1R PR 5 P A O A AR LA, AR et B R Ao

10.3 WHTEothPE E#E o)

HOE TR E T e EE () R GG B A BA AR, e ) U T AR
AR, —okidE, ARXTTRERSEZE RS, M —% e, EEEFEN T &
FIBEASHE S R L DL SO T =R B R R SR, ARSI T, EiR = REZ 2
5 R Y SCHI AT (ERMRA EF, @R R K oTiE N, HH A
VERTUIMEDLN : PR GG RIS 2R, R UMoCal S B S e Fdt AT o0 A, &5 &/ EL U
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JNEMIETTRE, S5 a B A S e A . 1% BLl — T8 B R B = oo 7 A

WA S S MMERT U NIRE T RE, VORI RN B, BN p, 1B TRk
REFF RSN F(a,t)

i BRIENEERSIRR

A, Bz WA, DA u(e,t) R o #, ¢ IR
EEEENMIT, FIAYIREEEH#HITAHN, BXFER

LR F L1 — N (2,0 + Ax] BEEEIENL. L o(e,t) iBKF L o L ¢ WZIRIRLY (FFZE
i1t o % SR 2 (R B R b PR D), E7 B o i, BIZESRAT B o e 1
ZIRIAE (RISHIK)

WMEFR, AB %R AB B (THRIE) 76 ¢ WAFTCIORIE, T AB BRI K

AB —AB (x4 Az, t) —u(z,t)

AB Ax
A B
——I' % ¥

: X || X+AX

i |

: i U{X+AX. 1)
lo(xt) 4 ! c(x+Ax.¢1)

—~—{
BF
u(x.t)

K 10.1: ociEadr

M @ 5 NAZ 2

lim u(z + Ax,t) — u(x,t) _ Ou(x,t)

ax—0 AiL‘ 833

R IREZ RN (AT IISEERREE), B Hooke ETEA

ou(z,t)
Ox

o(x,t)=FE

#HIBEXNEILHIZ
B FF I BAR T AN SRR, W Newton 5 HATHL (1,2 + Ax] BRZS
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e
2
pSAx%f’t) = o(z + Az, t)S — o(x,t)S + F (x + OsAz, 1) SAx
a t E=x+01 Az
= ESM - ESM + F (x4 02Az,t) SAx
65 E=x+Ax 85 e=x
2
~ B52 géi DI Awt F o+ 0oAn, 1) SAZ
E=x

HAwEE 0,0, W2 0 <6, <16 = 1,2). XEFHT Hooke I, 1 H¥ K
%ﬁ’t) oin 1E &€ =z BRI ARIBEE I TR BL SAz B EXWWImfE, 2

Az — 0 BURIR | /53]
puy(z,t) = Eug,(x,t) + F(x,t)

_|E . :F(:c,t)

U (7, 1) = a®uzy(z,t) + f(2,1)

ic

BRI

10.4 [EE#RTHIEIER

BELJE 7] s 5% I 31 e o 18— PR AR /., e BB TR & 2 BUCVR B A
TGRS TR R, A7 — R AL T R T E S SIAFE 1t
AT R e o DAIXTE RN 151 B3 — 288 il L A PR FEL IS

R AR — 47 X sk _E PR e IR BN 1) e

’U(ZL‘,O) = 90($)avt($a0> = @/)([E)

{ Uyt — AP0y + 260y + €20 = 0(—o0 <z < 00,t > 0)

fi: ERIATEIL, IR — Y S X I Eh T RE AL, MOX — R AL
ITBAEM o SRIGIRATARBNGE,  IXA R fff 1) AN [7] B — 4o J X S5 AR 51 ) i
HPARETREL 7B, Xt S BOLE BT R, XKE, APiftg
B BT DME AT BAERISERL; (AR AR ik S HoAl ik

PATRAG AN, A2 H B T8 AR N, WERAEME AT BIE, AN S R 1]
RO AR HIEAF TR A B . BT, R AT BRI A, AT B ROR 2
BRI U IERAF AR AL 5%, B ATEARIRE IR 1S, JATA B Rehsd i #%
TR RIAT PR AF «
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5 R8P RRF I 17 AU RT CAIE I e A T E SR 82 BA T3 B U W G et ) R £ g T LA
A FHAT SR A 7] 7L

é\

v(x,t) = e Plu(x, t) (6 > 0)

Horp e Pt NRERA 7, HAS u(x,t) W — 4L X sl R AT
H_FiAREATT1S

v = e P (% — Bu)

vy = e P (uy — 2Buy + fu)

Ve = eiﬂtumc
RNIZ B TT TR
Uy — AUy + 2(e — B)uy + (52 — 2ef8 + 62) u=_0

X B — T A X s T R AR R T 1S, B 6 = e AT 43

2
U — A Ugy = 0

XTI
v(z,0) = e =%(z,0) = p(x)
ve(,0) = g [e™u(z, )], = ¥(2)

BEAE

u(x,0) = v(z,0) = p(z)

uy(z,0) = ¥(z) +ep(x)
W T 1

u(x,t) :E[g@(a: +at) + ¢(x — at)]
1 x+at
+ o | O+ ep(lae

oghs

X T F X A U RE R AR HE R, e AT A R, W B AT
ARG AT B R AT LA RE A Y A Sk B A O — 4 Je S X AL, st s AT R
X = GEBOR AR AL, AT DA PR AR R IE, R eR B3 e, B Oy — 4R T 5 X
A, SESR A AT B

XEFBEJE AL, AT LA RE A i K ok B0 2 BELJE PR 1 30k AT pR B8 4, BTS20 08—
HETC T DX Sk e, A3 AT R
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10.5 #FMLEZNXREEAIES

FESRMF R TR OR R B AR NI, oW X T HE A 2o X T ik 2 T s 4 22 5C
kifh, HAESEHEERSNEERE « MEE ¢ WRBUFHT RS, WRHEHERE
X NI AR H, RS B A (I HE A 2, IRJE R T TS, 19 8| AR 75 22
FIEAE AR A, — A BRI, BT EA 2R T RS A A EEZX A
AL AT E S, BT ISR AR 24 FRATTRITE,  BATAI i HE 2 SRR A 2
AR B r, TRMEAR I (7505 — RS ok, i ik, Fenlit, A
AT =M 70 BRAR DR IERR s 1~ AR B RIB A E. A, B, A
RITE, FAT T EE G AESRARAR 0 B 0k 75 BEAT A RE 1 A HE 2 SR IT EFA TR AR . Bl
X HITIER YL, FATAT RE T 25 R MU 3 R BOE A, A BA T REHR 2 T s &K
RIBFRBREHE Ao XL TR Hrid i o~ U 3l AR

BT WA 2 T RE R BOM G BCRIB I A S i 2 5

“+oo
= 2_p(@)t"
n=0

N |=

w(t,z) = (1 — 2zt +t*)"

fift: ¥ w(t, o) BIF ¢ KRBT RS, H8HX—

(n+ Dppsr(z) = (2n 4 1)pa(z) + npna(z) = 0
¥ w(t,z) BF « FREEHTR S, /{2

P (®) + Pl () = 22p;,(2) + pa(2)

—xf ¢ kKT, /A=

(n+ Dphy (@) = 2n+ D)p, (21) + npj, () = 0
R (n+1) 5=z, /2K

Pr1(®) = apy, () — npa(z)

A M A

p;H-l (:13) = xp;z(x) + (n + l)pn(l‘)
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B EikEn

(n+ Dpps1(z) — 2(2n + 1)pn(x) + npp-1(x) =0
Pp-1(x) = zp) () — npa(z)
Pry1(@) = 2pi(2) + (n + 1)py(2)

5 S8 B BAEAL P HOTIZSRARAR 7> 1N 75 22 3 e BORAE T e B A~ 5, BT RAAAT
de A T AT R, 53

Poir () = D () = (20 + 1)pn ()
g ERng, TS R E 2 TR A o 5

(n+ Dpnt1(x) — 2(2n + 1)pp(x) + npn_1(z) =0
npy () — xpy, () + Pl (z) =0

npn-1(x) = pl(z) + xp;, 4 (x) =0

Phs1(x) = Phoi(z) = (2n + L)py(2)

G R IR R B A O SUAE AR B T TR T ) — R H N A R R, b
BT A B IR R B AR M8 5. BB, SN BRI S, T HEERENE
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PSR I Hoh AR RE v] e ) KRR BB, SO R, Tl B AR A
PP, AR T B B AU BOR IR 7y . e B AR B SR KN AE ST, H
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KIE f(x) = e MG LA e
e A0 f(x) B EH AR

% f(x) kS

P R ERL P 480 74 14 J5 mT R
F[f'(x)] = iAF()

Fl—af(x)] = —iF"())

AW NI
INF(\) = —iF'(\)

Lo SUiTIES
{ F'(A) 4+ AF(A) =0

(@) +zf(x) =0
h f(@) +af(z) =0 B flz) = e % WA, FO\) G

FAN)=k-e 2

A, Uit -~
F(0) = flz)dz = V2r

AL k= 2m. Lk

F(\) = V2me T
— b, 6T ]

g(x) = emoe? — o~ (a>0)

A {8 BLIH AR 3 3

2
e <%) T _ A2
F [e_ax2] =21 =4/ —e 42
v 2a a

L, A5 B BOE BRI, EE AR IS AT [ RE TR, T AR IR AT
s AEAEMERZBOR . X T IR SERFAR N BR 2, AR IRl g s (5 VA AT 8 o B A2 e
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fif: SRR, R E R )
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I AT RE AR IR SRR R, T A A RVEOR AR . i TR ARSI R, SR A [
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PR 0 SR R T P, X R i T R T 5

A+ =00<2z<a,y>0)
v|m:0 = U|m:a = U|y:0 =0

a5

U|y—>+oo

R v = X(x)Y(y), 1338 A 1E

X"+ pX =00<z<a)
X(0) = X(a) =0

Fl

Y+ Y =0(y > 0)
Y(0) =0,Y (+00) HF
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Hrb p+v =\ RIS

2
[y = <H> Xp(x) = sin @x,n =1,2,---
a a

v=w?Y(y,w) =sinwy,w >0

BT A9 21 Ji 5 AR T LR I 4 [ A LA [ i

nm 2 9 .onmo
Aw = |— ) +w, (2, y,w) = sin —zsinwy
a a

WAEFF IR BUE R A R 2 & BRI
LG =31 [0 (w)sinwydwsin e, AN G TR, 19

n=1J0
—A G—f /+OOC’(w) <n£>2+w2 sinwydw b sin g
2 —n:1 0 n a ) a

KL S(z — &y —n) KT {sin Tz} MIEZETIF, JEIF REL

+o0 2 a
/ Culw) {(T) J“’JQ} sinwydw = 2/ O — &y —n)sin —adz
0 aJo a

a

2 . nm
= —sin —&0(y —n)
a a

BRLATEHE Co(w) |(2)° 4 w?| MIERASH:, A A R H

Cn(w) {(E)Q + wﬂ -2 /;oo F sin £6(y — n)] sinwydy

a T a a

4 . nm_ .

= —sin —¢&sinwn

am a

[ A
a nmw
O () = LT
(w) )2 + ()] sin — Esinwn

FITEA, MR B 2

4a X [+ sinwnysinwy nm nm
G ; = — g — " dw]| sin — & sin —
(z,y;€,m) e [/0 (n7)? 1+ (aw)? w| sin , Esin p—
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H[E R = TS'UIU(
2019-2020 2245 44
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HELTTIE 08 HElfE, A )5S A A

Rl BB X 40 B 2l 10 H 2 B 1R H P 2 1), 25 SRV LB A A R
SHEER
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(D
Uy = a’Asu
ul,_g = ¢(r)
Url,_g = (1)
(2)

{ 5 T ag = ft,o)(-00 <z < fo0,t > 0)
u(0,2) = ¢(x)
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(D
{ y' —2ay + My =00<x<1,a NFEE)
y(0) =y(1) = 0;
(2)
(r2R)Y + MR =0(0 < r < a)
|R(0)] < +o00, R(a) =0

= SRR A K TG T
(D
Aqu = 0(r < a)
ul,_, = Asin?6 + Bcos? 0
(2)
Asu=0(r < a)
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%:a2%(0<x<l,t>0)
u(0,2) = z(l — x),u(0,2) =0
u(t,0) = u(t,l) =0
Uge (£,0) = uge(t,1) =0
(2)
Agu=0(a <r <b)
u(a, ) = uy, 6”8(2’6) = Uy
(3

Uy = a*Upe +bshz(0 <z < [t > 0)
u(t,0) =u(t,l) =0
u(0,2) = u(0,2) =0
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(D
Agu = 0(—00 <z < +00,y > 0)
u(x,0) = f(x)
M2 + y? — +oo B u(z,y) = 0
(2)

{szax>ay>0

U|y:0 = f(®), uz],—g = 0,u(z,y) a5t

$ern: R AR GEAR H

I\ R R B B FE A SR A R 51 5 R I 2R A
(1)
Ugz + BQUyy = 0(6 > 0,8 j"j'—'%'%()

(2)
AQAQU =0
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0? 0? 6218(8) 10  0?

A= — + — + — = —— —_ I T
’ x2+8y2+822 ror \' or +7‘2802+822

0
_ lg 2& +;2 qin f— 0 _'_;8_2
~r2or \| or r2sin 6 00 i 00 2 sin? § D2

2. Legendre 5F2: [(1 — 229/ + Ay = 0; n i Legendre £ i

(—=1)k(2n — 2k)! ok L oda ., n
Pn — n = —_ - 1
@ ; 20kl (n — k)(n — 2k)!x 2nn! dan (« )

Legendre 2 W BFEREL: (1 — 2t + tz)fé = Pu(@)t" ]t < 1
Legendre ZIW BT 7. || Py (2)|° = 52

2n+1

Legendre 2 Wz 2 FEHEA I (n > 1)

(04 D) 2+ DR 40) =0
P,(x) —xzPl(x)+ P _,(x) =

nP,_1(x) — n(:v)—i—a:P’ ()

Brp(x) = Py (z) = 2n+ 1) P,

0
()

3o 3. v M Bessel HHE: 22y + ay’ + (22 — v?) y = O;v B Bessel BREL

_ N~ foo _ (=DF x)2ktv
Ju(z) =322 R (k+v+1) (5)

Bessel BIHRRR#: ¢3(C¢C) = 0 g (a)¢m

n=—oo N

Bessel PAEUIE = 2l 240 T IR 5 70 5

2 _ a2 72
Nuln - 7JV+1 (wlna’)
2 _ 11,2 v? 2
NI/Zn 3|4 — gn:| JI/ (ana)
2 _ 1 2 2 a’a? 2
Nl/3n 5 |4 w2, B2, Jll (W3n(l)

Bessel BRI A2 (B0 % AR AN HE 2 5

& (@, (2)) = ", (2)
1 (22) = -Lue
A RIS AN =[5 fa)eeda; (4 Hrs 2

FF)(x) = % /_ ;OO F(Ne™dx F [e] = —=e™ %
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5. PR LIf(1)] = [, f(e Pdt,p = o +is

I [eat] _ 1.7 [to] = Plat1)

- p—a’ pa+1

6. PRI FE Asu = (M) HIZEARAE:

THE Uz, y) = —5=Ind = /a2 + 32

=Y U(n,y, 2) = —p 1 = Vi Fy? 4 22

7. Green H—n: ([, uddS = [[[, uAvdV + [[f, Vu- VodV
Green 5 A3 [[, (Ug_:; = v%) ds = [[[,(uAv — vAu)dV
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Uy = Ugz(—00 < & < 00, > 0)
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U — 02Uz = 0(0 < x < I, > 0)
u(0,t) — hug(0,t) = uy, u(l,t) + hu, (I, t) = ug

u(z,0) = ug
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g = a*Au(0 < z,y,2 < 1,t > 0)

u(zx,y, z;0) = sin mz sin Ty sin 7z

u(,y,2;0) =0

uw(0,y, z;t) = u(l,y,2;t) =0
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Uy = a*Azu(t > 0,7 > 0)

ul,_y A, =/a?+y*+ 22

)
U|t =0, “t|t [ (1"‘7’)
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{ Uy — aPUyy = Asinwt(0 < x < 1,t > 0)
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oL e 9 100N 18 &
0z Oy? 022 ror "or r2 002 = 0z

10 /(,0 R 1 0 } 98 N 10
r2 or 87" r2sin 00 i 00 2 sin? § D2

2.Legendre 72 [(1 —22)y/] + Ay = 0;n B Legendre £ Iz

1)k@n—2k)! n
Py(z) = IE ]o gnsz (k)'(n 2)k)'35 2 = Q"Ln'%( ‘-1

Legendre Z M BFREL: (1 — 20t 4+ ¢2)72 =3 00 Po(a)t™ |t] < 1;
Legendre ZIBEFTr: || Py(2)]® = 525

As =

3. v B Bessel TH2 : 2%y + 2y + (2® — v?) y = 0; v Fi Bessel K%L
Jo(@) = Y02 mrry (5)™ 5 Bessel B R AL () = i (a)cn

Bessel BAHEUE =500 5444 IR 7 Nfln = aQ Jy+1 (wina) 7Ny22n = % [42_

E] JE (w2na> 7N33n = % |:G2 - 1/_2 + ;220[2 ] J2 (w?ma)

A AR BAE A Ff1(N) = [T f(2)e e FUF)(x) = & [0 F(V)e=dA

[ e _o?
fl[eA}ZQﬁ 1

5. PRI LIf(4)] = [ f(E)edt,p = o +is; L[] = -

p—Q
L) = S, Llsin] = g, Lleost] = 5, L[ i

VS I
R
6. P HITFE Agu = 6(M) HIZEASE:
Y U(r,y) = —nlir= /22 + 2
=4 Ulz,y,2) = 47”,,7“ = \/m

7. % G (M; My) & =4k Poisson Jj T2 5 — U in] il

_p
p2+1 )

{ AgU: _f(M)7(M = (x,y,z) € V)
uls = (M)

Xﬂ‘F\“E"ﬁ%M“uiﬁ U‘J
My) = — [[s o(M)GE (M; My)dS + [, f(M)G (M; Mo) dM - ( FH My = (£,7,))
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u(z, z) = Y(z)

fil: 2 EJTRERIEAE N

u(z,t) = fi(r +1) + fa(z — 1)
HH € fi

=
%

A AT %N

AN

J1(0) + f2(22) = p(x)
f1(22) + f2(0) = ¢(x)

% 2x =y, W Ex0A N

{ £1(0) + foly) = ¢ (¥)
fi(y) + f2(0) =2 (%

Hr, -oco<y<oo, FIRHTRERIA

{ fily) =¥ (%) = f2(0)
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FF L
filz +1) = 0 (55) = £1(0), folw — 1) = ¢ (52) = f2(0)
At
u(z,t) = (51) + ¢ (%51) = [£1(0) + £2(0)]
1 ERIBART fi(y) B foly) WERFS y =0 W7
£1(0) + f2(0) = 3[p(0) + ¥ (0)]
FIFLL, s A 8

........................ (10 73)
T CRRR 10 70D SRATAT BT REAIAE 1) 8 ) A
{ U+ aft = (0(—oco <z < 0o,t > 0)
u(z,0) = ¢(x)
fif: RHZE TR RN ¢ A 2 KT, 15
Uy + atty = 0
Uty + AUz, = 0
BHWA RS e R
Upp — @PUpy = 0
JiREHE R
u(x,t) = filx +at) + fo(x — at)
........................ (5 77)

Rrs AN Z e fEd, 15

af{(z+at) —af)(z —at) +af(z+at) + afs(xr —at) =0

v
e

2afi(x+at) =0
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T 4
file +at) =C
A4 E MR AARNTBIR, 13
fi(z) + fax) = @()
i
fax) = p(x) = fi(x)
bR 1 T 4

folz —at) = p(x —at) — C

¥ filex +at) = C M fo(x — at) = p(x — at) — C RN FEIEAMEST

a

u(z,t) = p(z — at)

v (SR 20 73D SRR 3 IR0 AR Ao R0 R TR AR R ) — SO 1 RS ST
EI’J@F“E%ID];%E, UL E M 2 A P RE D B L

U — a*Uuge = 0(0 <z < 1, t > 0)
w(0,t) — hug(0,t) = uy, u(l, t) + hu,(I,t) =
u(z,0) = ug

filt: T SE SRR E R IR o AR E A IR R T, R AR R OR M. i T AR RS
o AR S a5 Ak

é\

u(z,t) = v(z,t) + w(z, t)
Hrp

w(z,t) = Pt (h+ ) + uy
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vy — a%vy, =0
v(0,t) — hv,(0,t) =0
v(l,t) + ho,(l,t) =0

v(z,0) = ug — ug + R (h+ )

Iy AR EAT A AN SST ¢ IR T iR

X"+ AX =0
X(0) — hX'(0) = 0, X (1) + hX'(I) = 0
T'(t) + Aa®*T'(t) =0

........................ (10 4)
X BT R, A B R UEA A X R
tan /Al = 222
BE— DA AL
X, (x) = sin v/ Az + ha/X, cos Vo z
W EAEARNKRT ¢ BKHE o TT IR 215
To(t) = ape et
LIRS YRR
v(x,t) = 320 ane M (sin /A, x + hy/X, cos VA, )
........................ (15 4)

R € MRRAFAE AT B BCR BRI, IF LU MR B4

= L _ (ui—uz)h | 2 u—uy | _ 2uotuwi—3us _ _ 4ug+2ui—6uy
n = N2 {[(UO “2) + 1+2h ] Vo + 42k VX | 7 N2Vn T Vw[U(h2XAn+1)+2h)

PNEASE, BEIERT v(z,t) B KRG v(z,t) 5 wle,t) AN, 735 W R ST 7

(@, t) = up + 25 (h + @) + 3072, et o=t (sin\/X,x + b/, cos V/Age)

HBE AL, M R IR O 1 AR SIRT IR EE AR AR IR, g il 2 AEml o, RIKII
B SON: MR EED wo, FHAOMITIZEFA, Pism 03 SR uy A1 uy M4 EE
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........................ (20 4%)
IO, CARE 15 730 K4k sh 77 B2 B
( uy = a*Au(0 < z,y,z < 1,t > 0)
u(z,y,2;0) = sinmxsin Ty sinwz
uy(7,y,2,0) =0
w(0,y,z;t) = u(l,y,2t) =0
u(z,0,2;t) =u(x,1,2;t) =0
\ u(z,y,0;t) = u(x,y, 1;t) =0
fig: HRED, FIHSZREEKRME. 2
u(z,y, ;1) = X(2)Y (y) Z(2)T'(t)
AWANIE L SEEC
Loy
w4, 19
T"(t) —a*uT(t) =0
X"(z) —aX(x)=0
Y"(y) — BY (y) =0
Z"(z) —vZ(2) =0
........................ (5 7)
fERT oy y~ 2 BB E A A5
a=-m?r?, X,,(z) = a,sinmrz,m=1,2,---

B =-n*n%Y,(y) = bysinnry,n=1,2, -
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Bpu=a+B+vy=—-m2+n?+ 122 wART T WERMD TR
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PRk, T7 R
u(z,y, z;t) = szlzl (At cos wt + By sinwt) - sinmare sin nry sin lnz
¥ T8 FRARAFTE A R BRI, LR IR %L, 13
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PRI, A i et ) A
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........................ (10 43)
BETTA3 27 LAl
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........................ (15 47)
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uy = a*Asu(t > 0,7 > 0)

ul,_y A= /22 +y>+2?

ul, o =0, wl,_og = (1+T)2
fif: BT e AR A G RRYE, R #HOC, BT DL MR R @ n] LS A

ue = a* %2 (rPL)u(t > 0,7 > 0)

ul,_y A= /22 +y>+ 22

)
U’tfo =0, ut‘tf(] =1+ 7"2)

........................ (3 497)

St ¢ feh R AR Hef
L [uy) = p*U = pU(0,7) = w(0,7) = p?U — (1 + 1)
R TTHE
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........................ (7 97)

FFH B ZridoR R o ik, - IR A4
2N [1+(rfat)2]t[1+(r+at)2]
........................ (15 43)

B ORM 15 700 1555 H R iR 1m0k I (KO AR MR BR K, R R AR AR 5 92 SR A A i) 7t

Uy — aPUyy = Asinwt(0 < x < I,t > 0)

Uyl =0, ug|,_, =0

Ul =
fife: RSN, A% MR R L [ A E A

Gy — a®’Gop = 6 (1 — 10) 6 (t — to)
Gylyeog=0,Gqul,.; =0
G’t:O =0

A AT R BRI, 2
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G (z,t;x0,t0) = Do Tn(t) cos B

o To,(¢) W2
T!(t) + LT T () = 6 (& — to) 2 cos Mt
T,(0) = 0
fEEAS
nma)? _
S T s
0, t <t
TS 2R AR R E N
2 00 nrx nrx —(M)2(t—t )
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