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2001-2002FF F—FHIFIE H IS HAK IR &0

TE: B PN, BTG N, 5 G K8 e > 02 AL

. (1559 R it )

2 2
9t =a?0 4 422, (t>0,—00 <z < 00),

u(t, x)|t=0 = 0, %h:o = 322

82

(AR A T L = 2 a%y -2,

Liu] =0, (y >0,—00 <z < +00),

w(x,y)|y=o = sinx, a%|y:0 =0.

=. EMIRR(1577)

1.
9u — 204 (t>0,0 <z <),
u(th)‘a::O = %‘x:l = 07
u(t, z)|i=0 = ¢(x), (¢(0) =0).

2.
9u — 204 (+>0,0<x <),
u(tvx)‘x=0 = UO; %|x=l = %?
u(t, x)|t=0 = uo.

/H\:EP’LLO,C](),]C%T%’@.
7. (1543)

1. Kf#Laplace /7 F2 14 4H 17 &

Aou =0, (r=+/22+y%<1),

gu|._1 = cos®f —sin® .



2. WA FKASN L] =1 = £(0), f(0) = f(0+2r) AE—MES SIS B _MES S, LRiaE
AT — AR A

.. (1573 )t 5E et 1) 7t

2 2
ou =a28t (t>0,2>0),
(= 32) le=0 =0,

u(t,a:)|t:0 = 1, %‘t:() = 0

2 2
{%ZC; + (?)yC; = —6($—§,y—')7), ($>O,§<+OO; y>0777< +OQ)7

G(z,y:6,m)|2=0 = G(z,y:£,1)|y=0 = 0.

2. FIHDHFWIG (2, y; €, n)5 H E @ A

{zilwrg;go, (x>0; y>0),
w(z, y)|e=0 = &(y), u(z,y)ly=0 = P(x). (6(0) = 1(0))
filr AR 7 > 2K

. (157) KA 7] et
{*g;; = a® Do+ b1 G + be Gt + cu+ f(t,2,y), (t>0,—00 < z,y < +00),
u(t, z,y) =0 = ¢(z,y).
OB AS A, IR AAR S L A ) BRI AR (b1, b, 8.
J\. (1043 ) H 43 B AR By SR gk 20 48 i)
TG trd(rd) =0, (1<z<e0<y<1,0<z<+00),

u(x,y, Z)|z:1 = u(:n,y, Z)|m:e =0,

%'yzo = ?TZ|y:1 =0,

(U - %)IZ:O = 1/)(93724)’ EZ — OOEH_v u(xvyvz)ﬁﬁ

ZH N
+00  _q242 T —ﬁ, 1 _—a?y  eoVP _ _n! — .
o e U cosbrdr = ¥e a7 L[?e ] = 7 L") = gty 1 =0,1,2,3,---

LIMNf()] = flp = N); LIf(t = 7)) = 777 f(p), X4 f(p) = LIf(1)].



2001-2002F F 5 —_FHABIE H Iz HAR 1 /L

—. (204%)
L FIASHEIES M EEE (2 + y? < o,y > 0) A7 FE S — A 19 R Green B 4
2. A B DUR 28 3R H — 4k 21 )5 B2 40018 il R 1) J A .

T (550 fE R B i

1.
Nou=0, (r<1,0< ¢ <n/4),

Ulp—0 = %‘q&:‘n’/él =0,

U|p=1 = sin 2¢ + sin 6¢.

%:a2%7 (t>0,—00 <z < 00),
9o = q(t), ul—o =0,

Ug (£, 00) = u(t,00) = 0.

L fEEMIE(G = G(t,2:€))

Gy = a’Gap +0(x—€), (0<t,0<2<,0<E<),
G|x:0 - G|x:l - 07

Gli=0 =0, Gy|t=0 = 0.
2. FIANBBIIG(L, z;€), 5 H eI 8
Uy = a*uze + f(2), (t>0,0 <2 <),

u|a::0 = u|:c:l = 0,

uli=0 = 0, utlt—0 =0



k.
PO, (154) (HEi— )

1. WG(x,y,2; & mn, )N TT RS = T0AE 7] @) Green bR 4, BJV 5 i in] 75

A36;( = _6(1‘ - £7y —n,z— C)a ((Z‘,y,Z) € ‘/7 (5777’C) € V)a
(aG+ BYE)|s =0, o, BRATRHEL, SRV LT

B, RFH 28— Green A3, # H 7€ i 7] @1

ASU — 07 ((xvyWZ) € V)u

(au+ B94)|s = ¢(z,y, 2), a, BRAERHE, S—VIILTT
MR AR g 2Rk 5K

2. FIFIAR > AR H R = 250 3 7 R B 1) e P A .

ZH N

1. Bru(e,y, 2)Flo(e, y, =) TE KRV R i TS LA — B i S8, 7EVINHE —Briksefi 95, W4

/// (uAv — vAu)dV = // (uav — v)

2.
1 02 —a./P
LIf(t —7)] = e " LIf(1)], L[me ] Nz
3.
.
/ al 52)\2d)\_ \[64132 5750
4.
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(209 R R

2 2
I =a?0t% (0<z<It>0),

. .2
ult=o = 0, %|t:0 = sin 7o + sin =,

U|g=0 = 0, u|z=; = 0.

au:az(%Jr%),u’ (r=\a2+y<1,t>0),

ot
2 2
1At:0 =T '+Z/7

ulp=1 = €7

=. (15%) FLaplaceZZ # K fift

Pu (2 =), (x >0,y >0), ¢c> 0N,

O0x0y
U‘m:O =Y,
u‘y:() =0.

&

JY. (1073 ) 3R ILAH I+

2G4+ 2G =d(x—&y—n), (0<2,€<+00,0<y,n < +00),

Glomo = 0,Gly=0 = 0

MIfRG (z,y; €, 7).
H. (2043) BAT YIME W

2 2
G =998 +458 + 254 + T4 —u+ f(t,2,y), ((x,y) € R? ¢ > 0),

u|t:0:: ¢(xay)a

L SRECHIME B AR (¢, 2, y);

2. M UEEA RS ARG i B AR 7 2k



5. (1543 Llu) = xz% — yQ%, zy # 0, ik
L. RHETHEL[u] = OMFHE R (2, y) = c1, ¢(z,y) = c2;
2. fEXIHz > 0,y > ONRTTHEL[u] = O IEf#;

3. SRE g 17 el

Llu] =0, (> 0,2y > 1,y > z),
u|:cy:1 = %a

uy—g2 = 7.

W

BN
L. fEREARBR(r, 0, 2) T,

U= or2  ror  r2002 922

2. fEBRALKR(r, 0,0) T,
P 200 1[0 0o 1 o

= T o T2 [sine oo \"M 00 sin? § O¢?

3. vMiBessel 7 #222y” + zy' + (22 — v?)y = 0, 1£0 < 2 < +oo LAFIERERA N T, (2), N, (z), Hr

+oo 1

x\ 2k+v
Ju(x) = ;(—l)km (5)



2003-2004F FEHIE FIEAHAKIR R

. (2077 ) i E i ) it

AQU = 0,
u(r,0)|r=1 = 1+ cos 8 + cos 26.

(2043 fiF T fif 0] R

Upt = Ugq + 221,
u‘m:() =0, U|m:1 = 7%t37
ult=0 = utft—o = 0.

=. (20 Ky(x) = 2% — 1, (|Jz| < DIEZH NERRERITF.

. (20494 I B
Up = Ugy — 2uy +u+ f(t, ),
uli=0 = ().
Agu = 0,
i (10N VR (22 42 1 22 < 1,2 > 0}, SERV I, K { FRHE A
u|5 =0

7. (1077) Siik: l . l
ult, z) = / H(O)G(t 2:0,€)dE + / dr / (. €)G(t, x: 7, €)de
0

Uy = Lu + f(t,.’L'),
u|;c=0 = u|a:=l =0,
uli=0 = ¢(z)

PIffE. HHPGt x;1,8) = Gt — 7,2;8), G(0,2;€) = 6(; &) &% fif 1) F I LA A



2003-2004FF FE—FHABIE HFEBEAKRIX

—. (2057 i xE fife In) L
Upr — Uge = sin 2z, (t >0, —00 < x < +00),
U|t:() = O, ut|t:0 = 6(E2.

— (204 SR

Agu=0, (1<r<2,0<60<m0<¢p<2n),
ulp—1 = 1+ cos? 6,
ur|r:2:0-

=, (2040 R R

%:%%(z%)—l—u, (t>0,0<x<1),

U\zzoﬁﬁ, u|x:1 = Oa

uli=0 = ¢(2).

d
d

VU. (2073 ) fift 5 fiff 1) 2t

U = a®Ugy + buy +cu+ f(t,z), (t>0,—00 <z < +00),
ult=o = p(x).

Herba, b, cHHHL
. (2047)RFHIXILD : 2 > 0,y > ORIFEIRERELG (2, y; &, ), TR F1 52 Ml v 852 110 -

Agu = —f(M), M(xz,y) € D:2z >0,y >0,

uli = o(M), M(z,y) €1: UNDHIIAT

HEAU—ig 7«2% 4 ! g Sine@ 4 1 @
CT T 2 )y or r2sinf 96 o0 r2sin® 0 0p?’
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2004-20055F 4 F — FHIMIE AR KIS

1. %0 < mo < 1,6(x — 0)7E[0, 1] 4% MIESZBREUR {sin 272 R IF X N
8(x — mp) = ,
&' (z — o) TE[0, ] LA IR LR LR { cos 272 M RIF Ny
8 (z — x0) =

9. (% + 8%)2 d(z, y) I Fourier % 4 &

3. A f () Fourier BHEAF [ f(2)] = 5 (8(A+ No) + (A — Ao)), Ml
fz) =

4. Agu = f(z,y)EFIHXIED : 0 < arg 2z < 1/3m W H—124E [ B ) Green R U

5. A7 E )

{y”—i—/\yo, 0<z<1),

IR WS , [ RN NGRS dibE S ]
N
R B R
1. (10%%)
8—;‘—6’:’3%2 , (t>0,—00 < & < +00),
Ulpmp =
2. (1043)

{um — Uyy +cosz =0, (—oo < z,y < +00),

uw(z,0) =0, uy(z,0) = 4x.

u|y=0 =0, %Z|y=0 = p(z).



=R B ) L
1. (10%})
2. (154%)
3. (15%%)

+oo 5 o
E: / e” v cosbxdr =
0

U — Uge + hu = f(t,2), (t>0,—00 <z < +00),

u(0,z) = 0.

Apu=2a? —y?, (r? =2% +y* <d?),

(% + U) |$2+y2:a2 - O

?;Tg=§%(r%), (t>0,0<r=+/22+y2<b),
ulp—oH 5t, %“:b:o’

ult—o = ¢(r), Ftli=o = 0.

2
ge_#a (CL > 0)

11
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2005-2006 F F L —FHAHIE S IEBEAR X

1 I P, + uy = LREARR

2. BEIHMERE: ¢ + Ay = 0,9(0),y (7) = OMIEFEN, =

iﬁyn (z) =

3. ﬁpgooﬁ(x)%2006m¥j]it%%%lﬁﬁ, ﬁ_ﬁfil .732005P2006(.73)d$ =

Xt N B ] A7 B8

4. (@ — o) BRI ERE(0(x — a)) =

5. WK BRELf(2) = 23(—1 < 2z < DIZENLEZ R TF: f(2) =

{Utt = Ugpy + 22, (t>0,—00 <z < 400),

u(0,2) =0, u(0,2) =0.

U = Ugg, (E>0,0<z<7),
u(t,0) =0, u(t,7) =100,
u(0,z) = 2z + §(z — ).

5 iff 17

VY. (1543)3Kf

-+

1.0 (y0u) :%, (0<xz<lt>0),
u(t,0)H MR, u(t,1) =0,

uli=0 = f(x), utfi=0 = 0.

. (1043)

L SRHXIRD = {(2,y) : 2° +y* < Ly > 0} LHARERELG (2, y; €, n). (§,m) € D, BIRf

A2G = —6(x — &y —mn), (z,y) €D,
G(2,Y)|z2442=1 =0, G(z,0) = 0.

2. 5 HHE i ) e

{AQU = —f(m,y), (*T7y) €D,
u('xvy)|12+y2:1 =0, U(Q:?O) = ¢($)

S fiff 1] et
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g B Rk

L RETT u = a®ug, + bulRT PG [0 BRI FEAARU (¢, ), HohafIbR 54, B K E fif 1] i
Up = aUgy + bu, (t>0,—00 <z < +00),
u(0,z) = §(x).

2. SRARART Y fi) it
{ut = a%Ugy + bu, (t>0,—00 <2 < +00),

uw(0,7) =1+ 22

Lok (1 - 22)y” — 20y +n(n+ 1)y =0, (n=0,1,2,--- , -1 <z < 1); FLEZ T P,(2) =
2,}n! dinn (22 — )", Kpjlh, Po(z) = 1, Pi(x) = 2, Py(x) = %(3x2 —1),Ps(x) = %(5332 — 3x), Py(x) =

$(35z* — 3022 + 3), P5(x) = £(632° — 702 + 152).

2. MEEIRFER?Y + 2y + (22 — 1)y =0, (v > 0,0 <z < a), WERBHEEGHD KA
d
ﬁ[x”Jl,(x)] =a"J,—1(x)

Pl

d {Jl,(x)} Juia(@)

% iid - TV
VUFE IR BB SR — . 2RI F R TR T NE = [ 0J2 (wa)da by 5l 2
2 1 9
N31 = %JEH(WG), N32 = 9 [az - (g) } JE(‘”@)

3. BN [T e dr = A f(a) BRI SGE CNFO) = [T fm)eMdr. F(A) = eI

oo
2

B flo) = £ [T FNe P dh = s, F(A) = e M E RAEHR f(2) = ;e 5
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2005-2006F FF — FHABIE FIEABAR I

ou ou __
Tty =0,

2

Uly—o = x°.

{um + 2Ugy — Juyy =1,

u(z,0) = 322, uy(z,0) = £

= (1220 ) SR AR AT A {1 A (TS5 SR rh A A A L 4 B [ 4 R )

T

{1 Y4+AY =0, (0<z<1),

[Y(0)] < +o0, Y (1) =0.

{Y”+)\Y0 0<z<2),

=0, Y'(2)=0.

(1477, HH) 5 HiZ i

o= [l | () () -2 o

I Euler 77 231 3K 6 R 1 F 5% w2y 2y = IE/JW/J‘JE.
T1.(897) K%L f () = 0(x)7E[—1, 1] L3 Legendre Z Wiz P, (z) E T
7N, (14757 ) 3K 5E il i)

Ut = Ugy + cos 3wz, (x € [0,1],t > 0),
Uz (t,0) = ux(t,1) =0,

ut(0,2) =0, u(0,x) = 2cosmx + 4 cos 2mx.

L. (149K 1 (z) = 0(x — 1), fa(x) = €, f3(x) = cos xJFourier B # F[ £ (z)], F|f2(x)],

F+H F Fouriers 4 >R 4] 48 1) 5t

U = Uy +u+ f(t,2), (£>0,—00 < < +00),
ul=o = ¢(z).
PR AR, PR FH AR N 23 AR H A ME ) R

Flf3(w)]



J\. (1073 ) EL 25 8] (R 37 6 75 R 4 5 — T il ’EA

(1)

A3u = —f(x,y,z), ('T > O)v
u|x:0 = ¢(y72)

1. 5 IR 1) ) Green bR HU Gl A2 152 fif A1, 5K HH Green BRI $1G.

2. AR AT RN R — B B (1) LS (2, y, 2) = O, B (s, y, 2) KR>3

JL.(653) FIER RO DLR B U T

f(0,¢) =sin®0 (cos® p + 15 cos 0 cos 2¢)

15

+oo
(1—2xt+13)72 =Y Py(a)t", (|t <1,|2| <1)
n=0
P (z) = (17x2)7nd—mP (z),(m <n); P,(z)= ! d—n(fol)” (n=0,1,2,---)
n dl‘m n ) ’ n 2”7’7/' d.’IJn ) P i
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[1]

Iy

2006-2007TFFE L —FHAHIE S IEBEAR I

{uttumert, (t>0,—0c0 <z < +400),

ult=o = sinz, utli—o = 4.

{AguO, (1<r<?2),

u|p=1 =0, u|p—2 =1+ cos¥,

HAr(r, 0, ) HERAAFE.
- (2453 ) R A AT 5176 R 1r) 50 (U155 SR r R A A L T ELRD [ BR )

1.
Y"'(z)+AY(2) =0, (0<z<1),
Y'(0)=Y'(1) =0.
2.
22Y" + 2+ (M2 - 1)Y =0, (0<x<b),
[Y(0)] < +o0, Y(b) = 0.
3.

{Agu—l—)\uO, 0<x<2,0<y<3),

U|x:0 = ’UJ|$:2 = U|y:0 = U|y:3 = 0
. BCYIME ]
) {ut =2u, + f(t,x), (t>0,—0c0 <z < +00),
*

uli=0 = ().

L. (1043 ) 3K LR WA nl B FEA SR U (¢, ).

2. (1073 ) KATE I L () F ik



. WP HIXID = {(z,y)ly > =},

1. (1043)sKRD AR ELG:

{A2G = —5(37—&1/—77)7 ((.’1?7y) € D?(&”) € D)a

Glys = 0.

2. (673)KILAE ) @

17

{Agu = —f(z.y). ((z,y) € D),
u|y:az = (p(!l?)
i
e /N
P, (x) L (z2 -1n"

€T = Es—
27! dz™
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[1]

Bl

R .

2006-2007FEE — FHIHIE F AR KIS

. (1049) KA iR

- (8 Bu = u(x,y), RIRFD T2

0%u .
oxdy

- (1570 ) SR A LA AR TR (5505 SRRh 22 Bt 415 L 1 B0 [ e )

{Y”+>\Y0, 0<x<?2),

{Y”—i—)\Y =0, (—o0 <z < +00),

Y(z)=Y(z+2).

P44 (W - DY =0, (0 <2 < 1),
[Y(0)] < 400,Y (1) = 0.

Upt = gy, (t>0,—00 < < 400),
w(0,7) = 2%, u(0,2) = x + 1.

{w+n%+%a

u|x:0 = y2‘

U = Uy + €Psin2x, (£>0,0 <z <),
u(t,0) = u(t,7) =0,

u(0,2) = sinx + 4sin b5z, u(0,z) = 0.



5. (144))
L. (943) 3R AdA) AL ]
Uy =Ugyz +2U,, (t>0,—00 <z < +00),
U|t:0 = 5(1’)

2. (543)RAME 7 L

{ut = Ugy + 2uz + f(t, 1), (t>0,—00 <z < +00),
uli=o0 = ¢(x)

IR AR 23 2B 5
. (1097, BHN) 5 HiZ R

Ju(z,y, 2)] = /// [(gg)g + (gZ)Z + (?:)2 - 2u] dzdydz

z24y24+22<1
I Euler /7 F2 I 3K I AR 1 5 55 A ulp2 42221 = 22 + 2 IIIRAA TC.
J\. (84) W PHIXIRD = {(x,y)|ly > 0,22 + y? < 1}, K 2 i v it

AQG = —5(!17 _gvy_n)v ((if,y) € Dv(fan) € D)v
G|L =0, (LADWILT)
WG (2, y; €, m).
. (847) BV = {(z,y, 2)|2? + % + 22 > 1K FE:
Upw +4Uyy +9U,, = 6(z — 1,y — 2,2 — 3), (FH(z,y,2) € V)

I A2 lim U = 0 AT E .

19

24y2 422400
AR
1.
1 dr
Pn(CC) = onpl %(‘:62 - l)nv n= 07 1727 e
2.

1 Foo 2324 1 ( 12 )
— e ¢ cos \zd\ = ———exp | ———
T /0 2a/ 7t P 4a?t
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2007-2008F FEF — FHIMIE H AR KR IKX

L (149 ¥ = u(t, @), RARLLF R AR

1.
Uty =, (t> 0,2 >0),
u(0,2) =1+sinx, u(t,0) = 1.
2.
Ut = Mgy, (E>0,—00 < x < 400),
u(0,z) = cosz, uy(0,z) = z2.
—. (1040 kAR R

ou ou ou __
25: Toy T3 =0
a2
Ulz=0 = Y= — 2.

= (145 ) SR AR E A )

U = gy, (£>0,0 <2< 2),
u(t,0) = u(t,2) =0,
u(0,2) = 0(z — 1).

PU. (1073 ) 3R AR AT [ 4 {F vl 78 (1550 4285 2R v 2 W ki s [ (B [ R )

1.
{Klﬁmw+xya<o<x<n,

y(0) =0, [y(1)] < +oo.

{A2u+)\u07 0<zr<l1l,0<y<?2),

%‘“5:0 = ufo=1 = uly—0 = ?TZ|y:2 =0.

Ti. (847,85 Hiz ik ,
Jy(x)] = /1 (y? — 2zy)da

fIEuler J7 R 3R i 2 1A 7 2%y (1) = 0, 5(2) = —1HIRE T,



Pu 10w Py (0<r<1,0<z<1),
[u(0, 2)| < +o0, u(l,z) =0,
u(r,0) =0, u(r,1) =1—r.

. (1470 ) RYME ) 7L

Ut = Ugy + 2uy +u+ f(t,2,y), (t>0,—00 <,y < +00),
ult=0 = P(z,y)

I AR Gy ik 2

I\ (B )BZKIRY = {(2,y, 2)[z > 0,y > 0}, SR A1
AsG=—0(x =&y —n2—0), ((x,y,2) €V.(§n, () €V),

Gls =0, (FHhSEVILTR)
WG (2, y, 26,1, C).
T (1073) 3R 52 fift in)

utt:um—i—sin%x, (t>0,0<z<m),

u(t,0) = 0, uy(t,m) = 1,

u(0,2) =z +sin £ + 5sin 2, w,(0,z) = sin 2.
BEAR
1.
/ 2 a? 2
(:C’y‘]’)’) = z’y‘]’Y—hN’yln - ?J’y-&-l (wlna)
2.

1 [t 232, 1 < 2 )
— e ¢ cos \zd\ = ———exp | ———
T /0 2a+/ 7t P 4a?t
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2008-2009F 5 — FHIMIE HFEAHAKRIKX

. (1293)3K N 5 R A A

2 2
Ugy — Uyy =T — Y .

(2® +1)5% +yGe =0,
’LL|$:0 = y2.

=, (15%9) sk iRl

Ut = Uz, (0<$,§<1),
uz|x:0 = um‘z:l = 07
u|t:0 = O, ut|t:0 = (5(1’ — f)

DU, (104%)SREFTR[0, o] [0, b]_L A1

u|x:0 - u|z:a - u|y:0 = U‘y:b =0

A 1 1 6 5
. (1540)RARLL T AR, o (r, 0, ) I BRALER:

{Agu =1, (r<l,

u|p=1 = cos 26.

N (1573) 563K i Cauchy [ ) S A, 55K 125 8 i AU K AR 73 24 2K

{ut = Ugy + 2u, + f(t,z), (t>0,—00 <z < +00),

u(0,z) = ¢(x).



B, (2070 BED AR OAEI A, Ao MBI A, 25 58 € fiff 1n i

% = a2A2U7 (t>0,M(z,y) € D),

T4 M(awyeon = 0,
u(0, M) = ¢(x,y).
1. SRu(t, M).
2. BB [ u(t, M)dM = [, ¢(M)dM.
3. XM{EEM € D, ﬂi*&ﬁﬁtlggo u(t, M).

4. AR A2, 3/ N B R L.

ZHNK
1 dr
1. P,(x) = — (2 =1)", n=0,1,2,--- .
(@) 2nn! dz™ (@ )h
L[t 1 2
2. f/ e~ N cog Azd)\ = ————exp (_x2> .
™ Jo 2a/ 7t 4a°t

3. FEARKRT:

3= var Uor r2 002 = 0z2°

4. ERARFRR:

— T2g +#2 Sineg _;’_#872
r2 Or or r2sin 6 96 00 2 sin? § Op?
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[1]

[=

+.

7N

t

AN

2013-20145F 5 58 — FHARIE 5 12 BHAKR I AL

- (1649) R F AU J7 IR HO3E A = u(a,y):

0%u 2
C 0xdy Y-

2 Ou +@—x
“Yozay T o

- (1070 ) 3R A [ A A I L R, SR WA g S I A B E xR ] R

22y +xy + APy =0, (0<z<?2),
ly(0)] < 400, ¥'(2) = 0.

(1293)RFE—RIRD = {(z,y) € R?|z > 0,y > 0} 5 —10H ) B ) Green BR 24
(1257 R 73 AR iy SR A 1 51 7 A

Up = a®Ugy +u, (—00 < < +00,t > 0),
u(0,2) = p(z).

- (1570) I 73 B AR Sk SR T 51 A

{Agu =0, (r<2),

U|p—2 = sinf 4 2sin 50 — 7 cos 46.

N. (1670) FH 22 AR SR T 91 7 7

Uy = gy, (0< 2 <1,t>0),
u(t,0) =0, u(t,1) =1,
w(0,2) = p(z) + x, u(0,2) = 6(x — %)

- (1670) FH 7> AR SR M T 91 7 7

Upy + Uyy +Uze = 2, (2% + 92+ 22 < 1),
U|z2+y2+z2:1 =0

- (570 )RAAET F5E fiff 1) 7

{4um = Uy + 2ug +u, (—o0 < x < 4o00,t > 0),

u(0,2) = 2cosx, u(0,z) = 2.
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YIRS R 7 REHEAT A O — DN BO T B2 58 T R, PRI A6 2 1 HEAT SR AR

S B AR AER AR T M Laplace 581 &5 2, Fourier 40 & H A KA 3, LaplacefMFourier i3 1
JR RS o 3B SR R b B S AR e 83X, b7 R A ] (B A T BR A S Lk B Hn = 1 5 F3R
x5k

E: ABANFEEIZRA, R BB AKNE, RZEETSHHLES TR A .

0
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2014-2015F FF _FHABIE HFZARIRIAT

. (1590)Bla # bASEHAL, H 8 &R0

Uzg — (@ + b)Ugy + abuy,, =0, (—oc0 < z,y < +00).

L FEAITT RIS (I /X ih 2 /P 2k).

2. WRZ TR bR HETY,

3. SRHNZITRERIE.

4. RHZTTFER R w(z, —az) = (), u(z, —bx) = (x)FIRHE, HFp(0) = ¢(0).

= (109) B HE I AR O R

@Jer@— (—oo <2,y < +00)
o 8y7y’ Y .

L SRR RRIELE.
2. KRBT % MFu(0,y) = 1+ y? HIAE.

=, (2047) BB E il i) i

T4 — 424 4 f(t,x), (0<z<mt>0),

Ulz=0 = 0, ulp=r =0,

uli=0 = (@), utli=o = Y(z).
LMt ) — OB, SR E AR B

2. Mf(t,x) = sin 2z sinwt(FHFw # 4), p(x) =0, ¥(x) = OFF, K I E M 7] 81 fFEus u&iigiuQ(m,t,w)E"]
1H.

VU. (20%3) 75 5% 5E fift ) L

Asu=0, (r<a0<0<2m,0<z<h),
Ulr=a = 0,
ulz=0 = 91(1,0), ul.=n = ga(r,0).

1. Hg1(r,0) =0, go(r,0) = f(r)iF, =R I E i )8

2. Hgi(r,0) = @(r,0), g2(r,0) = P(r,0)f, FHEFELR: u = R(r)0(0)Z(2), KR, ©, Zif LI
o T3 RE, 5 H R 55 A7 i REURH ML ) [ A i I .



Ti. (1553) 7% ST {H 1

% =Asu+3u+ f(t,z,y,2), (t>0,—0c0 < x,y,2z < 400),
u|t:0 = Sﬁ(%yaz)

L. 3R HH ot i) 0 P B A A

2. Wf(t,x,y,2) =0, p(x,y,2) = e”CH T SRt i L .
AN (1550) BEAAT P XIS = {(z,9)|x > 0, —00 < y < +o0}

1. 3R SHPoisson /7 F255 — 118 7] LK) Green R £X.

2. SRAPEE fift v L

Ugg + 25Uy, =0, (z > 0,—00 <y < +00),

u|w:0 = @(y>

. (550 RITFE: Z'(0) + cot 0Z(8) + 20Z(8) =0, (0 < 6 < gmm%#zm) = 1

Z(0), a‘fFﬁéZ(g).

27
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2015-2016FF £ — F EASIE S FEBHAKIR 0

e (1253) R B I 0 A L R

Y"(x)+ Y (2) =0, (0 <z <16),
Y'(0) = 0, Y'(16) = 0.

(1673 ) P 2 B AR BT R AR 5 A 1) e

uy = dugx, (t>0,0 <z <5),
u(t,0) = u(t,5) =0,
u(0,x) = ¢(z).

HRo(x) = 6(a — 2) M I M 1) LA A
= (14%7) % FEME ] @

gt = gy + f(t,2), (t>0,—00 <z < 400),
{uto = 22, wy|i—o = sin 2z.

L W f(t, @) = 0, RIEAHIE ] R0 A

2. WHLf (¢, ) = t222, SRILAIE AU R .

V. (14753 ) KAk LN 18 [a]

Ut = 4y + Su, (> 0,—00 < z < 400),
ult=0 = o(x).

S Y b(a) = e I R AR RO A
H. (165)RALLAF 52 M ]

Uy = Upy + Uy, (0<7<1),
lu(t,0)] < +oo, u(t,1) =0,
ule=0 = ¢(r).

HEHo(r) = Jo(ar) + 3Jo(br)B I, HAH0 < a < b, HJy(a) = Jo(b) = 0.



. (1490 BRI TFEEV = {(2,9, 2)|z < 0, —00 < 2,y < +00)}.
1. SRV VAR T REEE — AR A K Green bR £
2. SR E AR e
gy + Uyy + U, =0, (2 <0,—00 < 2,y < +00),
ul:=0 = o(z,y).
L. (6900 T =4ER B TR

uge = a*Asu, (a>0,t>0,—00 < 2,9,z < +00)

29

BN = u(t,r) = T(0)ROVRBEFN TR R RFERTRAE, RITRIL, Tm w = O T4 8%

BIRFXFRAR, X Er = /22 + 2 + 22
J\. (840) 7 & [ A R I /&t

Lla-2)y)+xy =0, 0<z<1),
y'(0) =0, [y(1)| < +oo.
1. R 3 A (i R4 3] A ] A o 2R

2. {Bf(x) = 22 + VHZILREA E RGBT 201 5 o8 B R SR

W

AN

L PR Agu = 5 + 58 + 53 HABER: Agu= L5 + B G+ B,

20 P 1
BRAABRA: 12 (2 Gt) + o g (SIn 6 u)+r2sin2067>2"

Hwie, (wa) = ORI —DIER, WERTF NG = ||J, (wz)
FwitJ) (wa) = OF—MEMR, WABTTTNZ, = ||, (wr)

3. HHHEZ TR Po(r) = 54 (22 — 1), [, P2(a)dx =

"
“+o00

2
2n+1an2071a27"'a

BERRH (1 — 2at +142)7% = 2 Pu(o)tr, BARAS P{lﬂ(w)—P,’H(x) = (2n + 1) Py(x).

1 [T
4. 7/ e~ Nt cos Apd\ =
™ Jo

1 . ( z? )
.
2a\/7'r7t P 4a?t
5. WG(M; M) & =4EPoisson /7 F£5 — 144 7] /&

Aszu=—f(M), (M= (z,y,2) €V),

ulS = p(M)

//gb aGMM()CZ,S’4—//f G(M; My)dM

Xt B ) Green bR £, U

‘;H\:EPMO = (€a77?0>
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2016-201 7 F £ — FEAIE S FEBHAKIR 20

—. (109) KT Fuy + yugy, = O —MEAF.
(1078 )RR TS AR RS i)

Ut = Mg, (E>0,0< 2 < +00),
u|w:0 = Oa

Ulg=0 = T, Uglt=0 = 2sinx.

= (2043) B 5 — YA SRR ) L

Ut = Uge + f(t,2), (£>0,0 <z <7T),
Ulp=0 =0, Ug|o=r =0,

uly—o = sin 3z, wyli—o = sin Z.
L 24 f(t,x) = OB, SR F 3 e il i B ity ().

2. Hf(t,x) =sinLsinwt, (w#k+ 5, ke NI, R IR @ i I B fifus (2, o).
3. 6 AR ) Ry R ARSI S (¢, ), 30 TR UG 2 (P 3 S

DU (1559) SR A it )

Gu =10 (304) 4y, (t>0,0<z<1),
u|$:0ﬁ??”7 ux'a:zl = 07

ult=0 = p(x).

Tr. (1573 KA1 T VAR 7 AR I AR i) AL

Ugy + Uyy + Uz = 2, ($2 +y2 + 22 < 1),
u|z2+y2+22:1 == O
8. (1577) X QO = {(z,y)|ly > «}.

1. RXIFHQ E I Poisson 7 FEDirichletiZ14H [A] 2 [ Green PR £

2. KU Poisson /7 £ ) Dirichlet i1 {8 7] &%

{Azu =0, ((z,y) €Q),
u(z,x) = ¢(x).
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B, (1593 %5 5 E iRt i) L

U = gy + 3u, (—o0 <z < +o0,t > 0),
w(0,2) = o(x).

L SR F 3 S A ) FEURH L ) 22 A A

2. Hp(x) = xif, KME_EIAE ] 7.

1. R BT A 7E & MR R T IFRIATE
A~ = 872+872+872 — lg 7,2 +i872+872 — ig TZQ +#2 sin @ — 9 +;i2
BT 022 0y 022 ror\ or) r2002 022 r2or Or ) r2sinf o0 09 ) r2sin®60 0p?’

2. M RRFL R 2%y + pry + qy = f(x), EAELERM e = e F, 0] L N H R R T 2

LY -0 gy = £ ()
az TP T g T T
3. Legendre/j2: [(1 — xQ)y’}/ + Ay = 0; nffrLegendre % i z\:
3] k
—1)*(2n — 2k)! 1 "
Pn(l‘) _ Z ( ) ( n k) xn—Qk _ L(mQ _ 1)n
k

— 27kl (n — k)!(n — 2k)! 2nn! dxn
+oo
: LegendreZ WIS (1 — 20t +12)"2 = 3. Po(2)t™, (|t] <1);
n=0
G 2
LegendreZ W IIF 77 || Py (2)]|* = i
= 1 2k+v
4. vrBessel s 2?y” + zy’ + (a? — v?)y = 0; v Bessel Z m <2>
+oo

Bessel I BFRAG €2 (C—¢7") = Y Ju(2)¢"; Bessel $UTE =R FAM FIOBCF i N2, =

n—=—oo

2 1 2 1 2 2.2
T ann). NV = 5 [0 = 2| TEmn) N = 5 [0 = 2 4 55| e
+oo ) 1 [T ) 2
5. i BHAS A AR e FIF](\) :/ f(x)e™de; FHF)(z) = %/ F(Ne 2%dx; Fle ] =
1 . -
2y’
Feo 1 r
6 AW L)) = [ g0y = o is D] = o i) = TOED g
_p 1 a2l e~ VP
])274—1, L[COSt]_p72—|—]_7 L|:\/E€ :|_\/ﬁ .

7. TLEITJE?E%IA;))U = (5( )E‘]%Z’K%
“H, Uz, y) = _2i1n%, r = T
Y
S, Ule,y2) = ———, 1 = Va2 2+ 2.

drr
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2018-2019F4F 55 — F EASIE S FEBHAKIX 50

- WA ANBHEEWE, 12N, mvh, MEERZEAFRETPERRE. BRER, TIRIRE
HNg(t,z,y), VHRRE (2, y, 2), WS H LR PR P A2 1€ 1ml AL (ASHISRAE, 08157
R Y TR IR BN )

{utt = Uy, — 4+ 22, (—00 <z < +00,t > 0),

uli—o = 2%, uy|4=0 = sin 3z.

= SRR A E A

{y”+2y’+>\y07 0<z<9),

DU SR — 44T A 52 IR 2N )

Utt = Ugx, (0 <z <lt> 0),
u|:v:0 = u‘z:l = 17
ult=o = 0, ut|t=0 = 0.

To. SRAFANT A kA T3 R AL AR 1]

Asu=0, (22 +y* <1,0< 2 < 1),
Uulz2 yy2=1 = 0,
ul.=0 =0, ul.=1 =1— (2> +9°).
IN. KA AL 1)
Ut = Uge +u, (—00 < < 400,t>0),
u(0,z) = e’
L. B XIEQ = {(z,y)|z + y > 0},
1. SR XIRQM) Green i £5.

2. 3R HH DXAROUR) 5 fiff ] 7L

{AWQ(meQ

u(z, ) = p(x).
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I\ AR

1
/ Py(x)(1 + 2 + 227 + 323 + 4at)dx
-1

W

BN

1 hE R R T A E SN bR R N I RIATE R
5T 022 oy 922 ror "or ) Tr2002 022~ 2ar \\ or ) 12sind a6 s 90 ) r2sin®0 0p?

2. Legendre/52: [(1 — :1:2)3/}/ + Ay = 0; nfrLegendre % Ti=::

[%] _1\k n — m

= 27kl (n — k)!(n — 2k)! = 20l dan
+o0
; LegendreZ WS (1 — 20t +12)"2 = 3. P, (x)t™, (|t] <1);
n=0

LegendreZ A IIFJ5: || Py (2)||* = 1
Legendre 2 WA £ FIEHE A (n > 1): (n+ 1)Pori(z) — 2(2n + 1) Py(z) + nPy—1(z) = 0, nP,(z) —
aPy(x) + Py () = 0, nPya(2) — P(2) + 2B,y (2) =0, Py () — Py (2) = (2n + 1) Py(x)

+o00 1

2k+v
2,11 k =
3. vMiBessel 72 22y + ay’ + (2 — v?)y = 0; vB Bessel A% J, (z) = E (1) N CEDESY <2>

+oo

Bessel B A BB e2 (¢ — ¢7Y) = Z Jo(2)C™; Bessel BEE = I F &M PRI N2, =

“;Jf 1 (wina), %, = % [cﬂ - :;J JSEwZna),NEBn - % [a2 - :;n 6“220‘;] J2(wsna). Besseld i
RIBARFRBIEAR:  (29,(2)) = 2 Sy (2), Jz@) - Jenl®)

4 RIS Ff(0) = /_ :O Fa)e™da; FF)(a) = o /_ ;OO FO)e ™ dy; Fle ] =
ﬁe—%

5. B L0 = [ f0cr =0t L) = o e = 1O

6. PRI FEAu = §( M)A
T U(x,y) = —iln%, r= a2+ 2

2

o 1
S U@y2) = s = VP P 2

drr

7. GreenfE— A /// uAvdV+/// VuVodV

Greenss — /A3 // <u > dS = /// ulAv — vAu)dV
A% 87’7/
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2019-2020F F 58 — F HABGE S IZ BRI (e F K EF15)

—. (1873) KM T % Cauchy il i

{Utt =dugy, (1 >0,—00 <z < +00),

uli=0 = 2, ut)t—o = cos 2.

%u
Oxdy — 20,
U(O,y) = y27 ’U/(,’E7O) =sinz.

T (183 )R LA [ A B 1)) ] 5 4R 47 2R A

1.
Y'(z)+ MY (z) =0, (0 <z <),
Y'(0) =0, Y'(x) = 0.
2.
22Y"(x) + 2Y'(2) + \Y (2) =0, (1 <z <),
Y(1) =0, Y'(b) = 0.
=. (187})

LSRR AT

{utt = Ugyg, (t > 0,0 <z < 1),

w(t,0) = u(t, 1), ugy(t,0) =uz(t, 1)
5 B AR S ffu = T(t) X (2).
2. KfE

Ut = Ugg, (t > 0,0 <z < 1),
u(t,0) = u(t, 1), ugy(t,0) = uy(t, 1),

u(0, z) = sin 27z, u(0,x) = 27 cos 27w,



9. (1457) KR

Ut = Ugy +u, (t>0,00 <z < +00),

ulg=p = 0(x + 1).

35



1
1. P BN E R, 5 Py (2), Py (2), Po(x), JFit 5L / (20 + )Py () d.

—1

2. RAELLUT E MR, Horh (r, 0, ) AERALAR:

Asu =0, (r <2),

U|p=g = 3cos20.
7N, (1450 BAPFHIX 3D = {(z,y)| — 00 < & < +00,y < 1}.
1. 5 H DN A T 75— 1048 7 U Green BR BT 2 1) 8 7] #L, FF3K H Green bR 48,
2. SR E fift in) 7R
Uy + a%Uyy = 0, (—o0 <z < 400,y < 1),

uly=1 = ¢(z).

ZH NI
L. BEAMIRR: Agu = gijL Ly y 2y
- . )
BRAFRR: Agu= 52 ( ) YR (sm@%) + m%.

2
2. Fwikl, (wa) = O —IEH, WHBET I N2y, = 572, (wa).
2
Bl (wa) = 01— R, WHBETIN, = [GQ _ :2} J2(wa).

L 1 d" " 1 tee
n=0

1), BIEANX: Py (x )fP;L_l( )= (2n + 1)P,(x).

4. f/ e~ NtgiAT gy — f/ e~ Nt cos Aed)\ = exp(fx—z)
™ Jo ™ Jo 2av/ 7t 4a’t

5. “HERA T REEEAM N = L Inr, X EL(r, 0) HRALAT.

6. P X 38 D N Poisson 75 #2588 —1E 1] ) Green bR 8 G (M ; My), K45 Poisson /5 FE 58 — L H 1] & fiftw (M)
~E:

u(M) = /S@(MO)ZSLTV(M;MOMS—i_/D f(Mo)G(M; Mo)dMo,

Hrh SR DML
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*hIEREE

1. #5HR T2
Upe = CLugt + (CR + LG)u; + GRu, (C, L, R, GHH %)

HARA
uli,t) = A — at)
B (FRONPE ), Forb £ — MER R AL, BIALELIN C, L, R, G 1] B 2 1K £
2. WA AN el TR, HER T4, BAEAR B 58 i 57 R FF 3 iR, TAE BRI EARFFH T,
SRIGIAR A T FRAECIR AT (R -5 I 181 TG G BRBR S ) B (0 38 55 3 A
3. FIETT sy — YUy, =0,
(a) WIRIZITARES IR b Fr @ 284
(b) fEAYHFH{(z,y)|z > 0,—00 < y < +oo} I _Eb TR PR HETE
(c) WWEH ERFTEAEXEBM = {(z,y)]l <z <e, —oo <y < +oo} EHTBIIRAEMu(l,y) = ule,y) =
O VA5 14 B3 fige i R, ¢ B2 R B FH 43 5 48 B2 49 1 49 Sturm-Liouville [ &, 0 H BT 1146 18 PA &
Ii5] 17 BRI L.

4. SRAAE gt 17 il

Qu _40u 4 f(t,z)u=0, (t>0,—00 <z < +00),
uly—o = 2% + Inx.

7t
(a) f(t,z)=0
(b) f(t,z) =1

Asu=0, (r<1,0<z<1),
u|r:0ﬁ§%7 %‘r:l = Oa

u),=0 = 0, u|,=1 = 3Jp(ar) + 5J(br).

Hrpir = /22 + 42,0 < a < b, HJ}(a) = Jj(b).
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6. SRR E kv i
Up = Ugy + U+ aQuyy,

U’|t:0 = 90(1'7 y)»

FeRktha =0, p(x,y) = 6(x) B I

7. DHIXIR V = {(2,9,2)|r > 0,22 + % + 22 < 1}, SR Greenthi %

8. SRR figf e L
AQU = 0,
u|7‘:1 = 07 u|7‘:€ = Oa

U|9:0 = 0, ’UJ‘QZ% =T.

9. SR & fiff v 73
Ut = Uy + 2up +0(t — 1,2 —2), (0 <2z <3,¢t>0),
u(t,0) =0, u(t,3) =0,

u(0,2) =1, u(0,2) = 0.

10. B 5E5E fiff In) et
Pu — 4% 1 f(t,2), (0<a<mt>0),
Uz=0 = 0, u|lp—r =0, (¢ >0),

ulp=0 = (), utli=0 = Y(z), (0 <z < ).

(a) Hf(t, ) = OWF, SRILTE R i A by 5
(b) Mf(t,x) = sin2zsinwt(HHw #£ 4), ¢p(z) = 0, (z) = OFF, K I E fiF 1) B fFus.
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SEER

2003-2004 F FEHIE FFEAHAK IR0

. u(r,0) =1+ rcosf + r cos 26.

+oo
1 4 (_1)n+1
n=1

1 (nmt — sinnrt) sinnra.

“+o0
-8
_ 2
y(gj) € 1 nz::l wngg(wn) JO(wnZ)
t _%
cu(t, ) =U(t,x) * o(x) —|—/ Ut —7,2)* f(r,2)dr,U(t,z) = F~! {e‘AzHMHt} _ £ )
0 2/t
AEV WAREL— 5 Mo (p, 0, ¢ ) JBUE FRAL 2 AT g, FEBRAR A FLmT 230 R
1 1 1 1
Ml(fa 9, ¢) - —q, M2(pa Haﬂ- - ¢) —q, M3(7a 9, ™ — (b) —-q,
p p p p
HEASEA
1 1 1 1 1
UM Mo) = = |:T(M, M) pr(M,My)  r(M, M) | pr(M, Mg)} ‘
. .

2003-2004F FE F—FHAMIE S FEBEAAK K &

1
1. 1(1 — cos 2t) sin 2z + 623t + 2t3.

2 6 128
2. u(r,0) = gPo(cos 0) + (2017“2 + 2017“_3> Py(cos ).

+oo
3. u(t,z) = Z Cre~ @0Vt (w,x),

n=1

2
/ﬁ:‘ Cn =
EP Jl(o.)o)

1
/ 2o(2) Jo(wn)da, Tiwn JHTETo(w) = ORI R TR
0

4. u(t,z) = U(t,z) * p(z) + /0 t Ut — 7,2) % f(r,2)dr, U(t,x) = FHUEN)], U(t,A) = e @ X Hhrize)t,

39



40

|1l

5.

o

4.

ot

w

@

Gloy €)= lrmK$+€V+%y—5)W £)+%y+®ﬂ'
dm - [(z aGé)Qf(y*é) [z +8&)2+ (y + £)?]
M%M=-Lﬂ%w@%ﬁamﬂfﬂjmm (z,y;€,m)dA

2004-2005F F 58 — FHIHEE HIZARAR AR

2 b
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