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1 FENSEH. EREH

B 1.1 mAT(RFEF)T EAIIRRE @ E ED GRS, Yux, 1) &k TH L
Fix B A6 AR BB KA B A5, BRIk TAZFIIRAGKS
AR 3R 3%, % 42, RAE R u(x, 1) i# % T A2

9 (ﬁﬁ_fiE@)
o \P% ) T ax\"ox )’
HEdp A EE E AMKREE.
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[1)/NBE B AR M LB 55 ¢ ) %1, B I AL F% 23 e A u(x, 1) Flu(x+Ax, 1) =
u(x, 1) + Au, B BHK Nu(x + Ax, 1) — u(x, 1) = Au, FFHHK N
u(x+Ax,t)—u(x,t)_%_@ R
Ax T Ax (?x(x’ D, Ax=0.

HiHooke 5, B M3 15K 1170 AN E(x)ul s E(0)uyviar. B BURISBITTTEN

82
Sp(x)Axa—[Z(x, 1) = EOS ttslyens — EQ)S 0]

Forhs ONANAT AU AR, X B BR G AAER. A58, ©Ax — 0, H

) ) ) )

> (p(x)a—”;) = - (E@%).
Bl 1.2 AAFAQRFE, BIX(]) HERBZ, (2) 3% 5 AW, (3) 355 B 2 AR E
XAFE L, XA F B X AP OUT AT R 6932 S A

R (D) u©,1)=ul,1=0;

(2) 3 45 L ER, B s AR TEAN IR Y. E 2230 1S E(0)$4(0,1) = 0, B124(0, 1) =
0. [FIEEA 3 £ 4(L 1) = 0.

(3)3ita 5[] 58 8 SR SCK L, Ui 5 B2 IO A0 0 5 SCEE AR TR BB, e i
A HNESOK, 4 RBOONE, W
k

=0 th(x)S'

x=0

SE(O)%(O, 1) = ku(0, 1), (—Z—Z + hu)

ou
— +h
(c’)x * M) o

B 1.3 Xk H4EHAR S 09 e IR F) HAL A

0 x\? Ou x\2 0%u
Ea[(l‘z) a]—f)(l‘z) o

[ A5 i«
=0.

Hbh AR S,
il DTSR — A (R N RIHE R T 2 42)

& P P
VO L@ 1) = ES(x+ AL (x + Ax, 1) — ES(0) 2L (x, 1)
or? ox 0x

Hrp

V(x) = 7R (1 - %)2 Ax+0(Ax), S(x) = 7R (1 - %)2

LAx — 0, RIf345L.
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Bl 1.4 43t FHMBHOHZERA —SHB R, BECALTEAERT, &L T
A B0 P45 B KT s R A R IR B AR

i WOZ KON BUGE Em O U, U [T [k D il Bu(x, ) I
Zt, x SERIBE AL . BUAL T (x, x + Ax) FITOTREAT 70 Fr, ol 40 SRR BB,
SLEIEK T BITT 1R R I 5L B VI 207 R, S H IR B B B, << 1. BRI
WHSZTESRZNS R P, Bk T SBFRITER. 852 1Pl (ar, an A
SKAT 17515 B BRI KA

T(x + Ax)cosa, — T(x)cosa; = —pgAx, (D)
T(x + Ax)sina, — T(x)sina; = pAxuy,. 2)
BH(1) %1
dr
—=—pg = T=-pgx+C.
dx
Mix =0/, T(0) = pgl, HIC = pgl, FrA
(0]
T(x) = pg(l — x). —
* 0
sina, ~ tana, = —u(x + Ax,t),
0x
. ou
sina; ~ tana; = —(x, ).
ox .
Hi(2) X+ Ax
0 u(x)|  u
x [T(x) ox ] ~Por
0’u 0 ou X
= ? —ga—x (I—X)a]

Bl 1.5 —F#3HHehmiz, —SHB R, B —smA M K Xizzaem) ik
JE AR JE FE 89 AR P VR RO SRR IR BN, 1R B b 55 094 A% BT i R Y 2 R R A

2. ko NIEWH

Uy —au, +ku, =0, 0<x<lt>0,

ul—o = ©(x), Uli=o = Y(x),
u|x=0 = O’

(uy + ou)|= = 0.
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Bl 1.6 £F &), G H AL TN ZRELETFHH, BIEF(x - at), G(x + at)
By Rz /AN HAL(11]),

Bl 1.7 35 9ku(x,y,t) = 1/ —x2—y2 B8P - X2 -y > 0 P H L AT

44
A2 Uy = Uy + Uyy.

2 EBADURAI, KAVEE

5 2.1 18 AL
ﬁ(l_z)zﬁ_u _L(l_z)zﬂ
dx hl ox| a2 hl or

(h > 0 % )98 8 T A5 A&,

_ F(x—at) + G(x + ar)
B h—x ’

EAFFGCAEEHER _MELEFROETE [ B RKBE AR

3
1=0: u=g), 6—”;=¢/(x).

B () 2v(x0) = (h= u(x, ) FFRNTTER

Vi = azvxx,
HET
v F(x —at)+ G(x + ar)
u= = .
h—x h—x
(2

Vit = " Vxx,
t=0:v=_>(h-xex),v,=(-x)Px).
tHd’ Alembert A

x+at

1 1
v(x, 1) = 5 [(h—x+at)p(x —at) + (h— x — at)p(x + at)] + %a f (h—&EW(é)dé.

x—at

FEHI(L) 00 5 ff e R i
VE: SRS AT B (1) FERI PTG AR E F ANG.

Bl 2.2 1714048 K to(x) By(x) i REA G AR, TRk 3 AR AR ) A 88
RRAR W A5 15 3 20 AR, 2
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1 1 X C
G = 5600 + 5 f N~ = const.

MG (x) = 0, Bf)

ag’'(x) +y(x) = 0.
Bl 2.3 ARG &K KAL) AR F Y (Goursat) B A
Fu 0%
2r_p2s
or? 0x?
Uly-ar=0 = (),

u|x+at:0 = l//(x), (‘70(0) = l,//(O))
iR Bu(x,n) BT = F(x — at) + G(x + at), HIUF %15
F0)+GQ2x) = o(x),  F(2x) +G(0) = y(x).

F(x) =y¢(x/2) - G(0), G(x) =¢(x/2) - F(0), F(0)+G(0) = ¢(0) = y(0).

x—2a1)+ (x-;at)_"p(o)‘

B3l 2.4 sFHEFRE B FAZOG AR RL(2.5). (2.6), i B f(x, ) L,

(1) 4= FAnds S AEx dh o9 K A [x;, 0] E R AT, IR AR 69 A X
18] [x1, x2] 89 %5l RIRIP R K £ T,

(2) f2x 3 X 8] [x;, xp] LRT25 094046 5ok — 0 2 K 8] [x), xp] 892 2 X
3P g 69 S8

= u(x,t) = tﬁ(

i FRUERSM X, e X E L

B 2.5 Kig
utl‘_azuxx = 0’ X > O,t> 09
uli=0 = @(x), usli=0 =0,
Uy — kutlx:() =0,

H bk A EF K
R WEh T REIEME N = F(x — at) + G(x + at), HPIIE %AE15

F(x) + G(x) = p(x), —aF'(x) +aG'(x) =0

Cc

1 C 1
Fx) =G =C, F) =z + 2. G) =50 - =,
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HhC =F0)-GO). HTx+at>0,Gx+at)=3p(x+a)— 5. Hx—ar >0
I, F(x—at) = 3p(x—at) + 5. Wi u(x, 1) = J[e(x +at) + p(x —ar)]. Zix—at <0
i, B A AR

(1 + ka)F'(—at) + (1 —ka)G'(at) =0 = (1 +ka)F'(-x) + (1 — ka)G'(x) = 0.
Xt ESUMO Elx B

-1+ ka)F(=x) + (1 —=ka)G(x) =C;, C;=-1+ka)F(0)+ (1 - ka)G(0).

1 —ka C
FO = 177~ T
1 -ka C
F(x - at) = F(~(at - x)) = T——Glat = x) - +1ka.

Rt -+ = p0).

1
1) =~ t
= ulnh) = gp(x+an)+ oo 1+ ka

B 2.6 KA AR AL

Uy — Uy =0, 0 <t <kx,k>1,
ul—o = @o(x), x>0,
Uli=0 = p1(x), x =0,

ult:kx = lyb(x)$
HF 90(0) = ¥(0).

2. Mx—1> 0, Hd Alembert ATNH

l 1 X+1
u(x, 1) = Slepo(xr =D+ po(x + D] + 5 f P1(£)dé.

x—t <O, By = Fx—=0)+G(x+1). #ar = x i, g5 ERXI@EAE. X4 = kx
i, FIHIA R %A

1 1 2X
F(O)+GQ2x) = 5[900(0) +¢o(2x)] + 3 f 1(é)dé,
0
F((1 = k)x) + G((1 + k)x) = ().
t CL B F AIG 15

1+k
%u+n—¢% +k&—0ﬂ

u(x, ) = w(x—t)_'_l -

1-k/ 2

2

1-k

1
+= f p1(&dé, x<t<kx
1 (x—1)

TV htqi2008 @ gmail.com 6



(Berpsorie) >R AR A B L

Bl 2.7 KAEADL AR A

Uy — U, =0, x <t < f(x),

U=y = @(x),

U=y = Y(x),
HEFo0) =y(0), 1= f(x) AR EH KM, MNTFHEZEx=1r Gx=—ZHH
K d &, Bxf—wx, f/(x) # 1.
R WIEME U = F(x— 1) + G(x + 1), Bl R &R NS

F(0) + G(2x) = ¢(x),

Fx— f(0) + Gx + f(x)) = ¥().
H(x) # 1, B x - f(x) =y A4S x = h(y). B T =n] i 1s
G = ¢(3) - FO). FO) =00 - ¢ () - 3 ) + FOO),
NG P
w=o(3) g (hr=0 - )+ winie -0,
5 2.8 K&k 3h 77 AL 64 A0l 4H 18] A
{ % — % = tsmx

d _
Ul—g = 0, aL:L - = sin x.

1 X+(1—T)
u(x,t) = 3 f sinédé + — f f Tsinédédr
x—t x=(1-7)

= tsin x.

B 2.9 KBk I AL A AL ) AR

) tx
Uy = A" Uyy + (|+x2)2 ’
u|l:0 = 09

— _1
Utli=0 = 1o "

8

1 x+at x+a(t—T)
b t =
x 1) 2a j): | +§2 2af .£a(t » ( +§2)2

B 1[1 1+ (x — ar)?

——|=In — 2at arctan x + (x + at — 2a*) arctan(x + at
4a3 (2 1+ (x + ar)? ( ) ( )

— (x — at — 2a*) arctan(x — at)].
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3 VhaERRmNSETEE

Bl3.1 A 5T ELTF AR

Pu _ 28 Pu Pu _
W= aR W maGE =0,
ul 0 — Sln %ﬂx M(O, t) = 09 X(l t)
IR ) 0
Frlieo = XU -2 (0 <x <), u(x,0) = Tx,
u(0,1) = u(l,1) = 0. %(x,00=0

(D) BERIL TR

- kna kra k:
u(x, 1) = ; (Ak cos %t + By sin %t sin Tﬂx
FH )46 2%

3
ZAk sin —x = sin lﬂ

Z Bk]ﬂ sin —x = x(I — x).
$A3=1 Ak=0k¢3
G, k=2n-1,
= —fx(l x)sm—dx -\ "
07 k = 2”.
3n 8l3 = ) (2n— Dra . 2n- 1)7T
t X.
Z (2n— e -

= u( t)—cos37mts'n
G D= Cos TSI T / I

(2) W AL T RAFRINE

= k+ YHna k+ YHna k+ Hn
u(x, 1) = Z[Akcos lt+3k sin( 2) t) sin( 2) X.
e [ [
EH A6 26 1R 0 1
= k+3)m
ZAksin( 2) X = ﬁx,
l [
= k + 3)ma k+ 3)m
Z ( 2) sin ( lz) =0
k=0
= Ay = (-1 Zfl , Bi=0,k=0,1,2,...
(k + 3)*n?
k+1 k+1
u(x,t) = Z( 1) ?)2 - oS lznatsin lzﬂx.
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B3.2 sk —sm Bl R, —sna b AE AT AR B AR, S B AR IR A 4
]
Uy = azum,

u(0,1) =0, u(l,t) = Asinwt,
u(x,0) = 2(x,0) = 0.

KR bR A,

2 HmTZeEEx =2/ EIR3IA sinwr [HH N RES), ©—2/6 —
RV (x, ) 15 /2 0% Bl 7 FE AN HE ST il 264, HAfEx = | i[RI P IR B)), FLi [a]
BRI Hsin wr, BV (x, 1) = X(x) sin wt AN T TS

X" + w—ZZX = O, WX .
@ = Vix,t) = — 7 SIn — sin wr.
X(0)=0,X() =A. sin % a

Bu(x, t) = V(x, 1) + W(x, t), MW (x, 1) 2 U0 5E i in] @t

W, = azwxxy
w@©,n =0, W(,r) =0,
W(x,0) = 0, W(x,0) = —Aw sin 2/ sin <,

00

nmna . nma\ . nmw
W(x,t) = Z (A,, cos Tt + B, sin —t) sin —x,

S ) l

=0, B, =112 I —1n27z'2/l2’ n=1,2,...

Zr b
u(x,t) = - %l sin % sin wt + 227) ; — /az(__lr);ﬂz Iz sin @t sin ?x.
Bl 3.3 KizikahHAz
U, —a’u, =0, 0<x<Il,t>0
i VAT R A A B
(1) Uly=0 = tz|x=1 =0, Uli=o = tyli=r = 0,
U|,—¢p = sin z%ﬂx, Us|;=0 = sin z%nx. Uli=g = X, U=0 = 0.
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B (D) BERIL TR R

00

k+ Hma k+ Hma k+ Hn
u(x,t) = Z(Akcos it+8k sin( 12) t] sin( 2) X.

— [ [
R GE IES I
a k+ Hr 3
Ay sin ( 2) X = sin —ﬂx,
— l 21
i (k+2)7m ) (k+2)7r 5
sin X = sin —x.
l 21
k=0
21
$A1=1,Ak=0,k;é1; BQZ—,Bk=0,k¢2.
Sra
3ra 3n 21 . Sma . Sm
u(x,t) = cos —tsin —x + Sin ——¢ sin —x.

21 21" 5ma 2 21
(2) il LT AR IR

1 1 = k: k: k
u(x, 1) = EAO + EBot + ; (Ak cos gt + By sin %t cos TJTx.
FHATI 46 2% A1 0
1 = k
EAQ + ZA]( CcoS TNX =X,
—Bo + Z Bk— cos —x =0.
(-DF -1
:>A():l, Akzle; BkZO.
4l (2k - Dra k- Dn
u(x,t) = Z (2k— 1)2 ; tcos ; X.

3.4 BAH 5% S kKM A

Uy — @y = 8,0 < x<1,t>0,
u|x:0 = ux|x:l = 0,

uli=0 = 0, usl;=0 = sin 75_);,

Hbg HFH
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R SesRg R ) R
Uy — Py =0,0<x < 1,t>0,
u|x=0 = ux'x:l = 0,

ul=o = 0, uyl,—o = sin ”2_);,

HARN
(x,0) = 2 sin ﬂatsin d
B ) MY A
PRGN [n) 2t
Uy — @, = 8,0 < x < 1,t>0,
”|x:0 = ux'x:l = 0,
=0 = 0, tyl;=0 = 0,
HAfEN

1
2 rxdr.

'k+% ok
u(x,1) = jo‘ Z ﬂza(k n )2 sin ; ma(t — T) sin
It DA 52 Ffe 1) ) R e, £) = g (x, £) + ua(x, 1).
B35 AnBESELT @A MH:

U, = a*u,, + bshx,
Uli=o = U= = 0,

u|x=0 = u|x=l =0.

2blshl

7 (1 k+1
a(l? + kzﬂ'z)( )

Bi(1) = 721 f bsh¢ sin —§d§ =

‘& k k
u(x,f) = f > Bu@)sin M4 =)t - sin = x
0 L I ]

2bPPshl < (=1)F*! | — cos knat sin km
= — _— 1n —Xx.
na? - 2 + k2n? /

Bl 3.6 A& T EEKT @ADL

U, + 2bu, = a’u,, (b>0),
u|x=0 = ulx:l = 0’

h
uli=o = 7%, Usli=0 = 0.
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R 2ulx, 0 = X0OT @O, RN

T// 2bTI XII
XT" +2bXT' = @X'T = —— =20 2 _ )
a’T X
32 0 R REAE AR 7] 8T
2.2
X'+ AX@ =0, _  a= % X,(x) = C, sin ?x,
X(©0) = X() = 0. (n=1,2,...)
T(@) W2~ T FE s
7+ o1 + .

12
FEAERES W (B i) (BRAUT. ZBER. B, EE K
A, 2003) P37-39.

4 SHEEThAERYA A o) R
B 4.1 A BN XK IR D H AL AT & 2] 4

W { Uy = a*(Uyy + Uy + Uy), 2 { Uy = A (Uyy + Uyy + Uy),

uli=o = 0, wuyli=0 = K+ yz; Ul—o = X+ )’ZZ’ uyli=o = 0.

# )

1 5 1 T 27 ) 5
&) ’t = + dS = — + at 0
u(x,y,z,1) T ffs%(f 1) 47m2tf0 | [(x + arcos psinb)

+(y + at sin ¢ sin 0)(z + at cos 6)]a*#* sin fdpd0
2.3
= (X2 + yZ)t + aT

@)

0 1
e = Sl ] @ vrous)

_ O[T 5, 3,0 ]
= at[3at(3x+z)+(x +y )t

= X +yz+ Bx+)a’t.

5l 4.2 X R Tt ik 3 SRR BN HAZAY AR N R X
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il = 4EP S TR Cauchy 7] B Poisson 2 A

E=x+rcosh, n=y+rcosgsing, (=z+rsingsing, (r=ar)

[ 1 1

d d
| f fs o9 S]+ yon f fs , Vs
_ 9 [ ! f2ﬂfﬂ (x + rcos 8)r sin 8d6d
B (9t 747'ra 0 0 pLx d "t ¢ r=at

1 21 T
+ [— f f Y(x + rcos@)rsin 9d9d¢]
4na Jo - Jo reat

- 1 JT h
= —|-— f @(x + rcosB)d(x + rcos 9)}
| 2a 0

u(x, 1)

r=at

- [i fﬂ Y(x + rcos6)d(x + rcos 0)]
2a 0 r=at

- 2 [—i f ) so(f)df}—i  wede

or| 2aJiu 2a Jvar

X+at

1
= E[go(x + at) + p(x — at)] + 2 Y(&)ds.
a Jx-ar

5l 4.3 KM@ kB 7 AL 69 AT 0 8] AR
Uy = a*(Uyy + Uhyy),

Ulig = X2(x + ),

= = 0.

rdodr

L |8 (" (7 (x+rcosf)?(x+rcosd+y+rsinb)
u(x,y,1) a | o1
0o Jo

2ra V(at)? —r?

1 0 "rl2x*(x +y) + 1t Bx + y)] d
T rdr
2ma ot J, J(an? = 2

= %umewﬂWGWUwﬂ:fu+w+fﬁh+w

Bl 4.4 K =4 o 75 AL 84 S 3 AR AR (BP = LK B T AZ 69 S dou = u(r, 1) 89,
HFr=x2+y2).

BB YRR BN T AR I AR A L 2

Pu 510 ( au)

ae = ror\"or
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Lu(r,t) = RT (), RN ERGEE: t - o I, BNAE ) A
" R+ iR

— = = - 1> 0).
a’T R @>0)

= T(t) = C, cos Adat + C, sin Aat, R(r) = Jo(Ar) (Jo(x) O 55 —FBessel B4 %),

u(r,t) = (Cy cos dat + C, sin Adat)Jy(Ar).

il 4.5 KAET VAT J5] AL
Uy = a*(yy + uyy) + Cu,

u|t:0 = ‘;D(x,)’),
Url=0 = Y(x, y).

B Av(x,y,2,1) = e“u(x, y, t), W JEE fift 1) AL Ry

Vi = @ (Vay + Vyy + v20),
Vo = e“(x, y),
Vil=o = Cz/a‘//(xa y).

tHPoisson AU

v = 2[47;% ffsyefso(f,n)dS} +o
[ f Pl et mds}
ff lﬁ(f n)e Szt S \(an?—(E-x)?* - V)zdS

e y(& m)ds
S

ot [47ra2t

47ra2t
w(&, U)Ch \/(at)2 —(E-xP -~ y)z)
= f f dédn
27ra ot V@t == x2 = -y?
Y€, U)Ch \/(at)2 —E-x2-m- y)z)
Viar? = (€ -7 = -y
Bl 4.6 XA FRRESFE-FmIEFTREFH HAL

dédn

27ra

Uy = az(uxx + uyy) + f(x, Y, t)

T2 TR AnhE S

ul=o =0, o =0

LS AW

T v htqi2008 @ gmail.com
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R BRI RF u(x, y, 1) = fot w(x, y, t; )T, w(x, y, t;7) A LA 5E i 0] @ 1)

itz
Wy = az(wxx +Wwyy) (E>71)
W|l=r =0, wllt:‘r = f(xa Y, T)-
R4 — 4EPoisson /\iﬁﬁ(r =a(t—1))

Wk y, £ 7) = f f(&,n, )dédn
. 2na Jsy =@ xP - -7

_ [ fEn,7
u(x,y, 1) = f 2ta sz \/}’2 —(E-x2—-(n- y)zdfdnd‘['

f(é: n’t_z)
dndr.
2”“2f sz N X)Z—(n—y)2d§ R

Bl 4.7 FEY kR KM L6 R

ik
u(x.y.2.1) = 47;2 f f 5 wdv
_ 47;2 ff, fEn.t - g)dv
47m2fd fSM f(‘f '7; 2 ds dr

fEn -2
=— = dédndr.
27razf: fzf” VP —E -2 -(m-y» e

5 4.8 #i#3E 5ok 75 AZ B9 AT 0 7] AL

Uy = Uxx + Uy + U + 2(y - t)s
u|t=0 = 0,

— 42
Urli=0 = X~ + yz.

2p — r
M(X,)’,Z,l)——ff (é: +né')dS+_fff (n t+a)dv

l‘
—(x +yz)t+§——t (t-3y)

= (X% + y)t + yt*

T v htqi2008 @ gmail.com
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5 RHERE TR
B 5.0 LI 3 — ok S AL AR K 80 Hh A A — AL A AL

fig:

X+at

1 1
u(x,t) = 3 [o(x + at) + p(x — ar)] + % Y(a)da

Bl 5.2 XL 3 — 4k B F AL, Hrffiméﬁﬂﬁ%‘"*i%, Lt — +oo FHH
AT 0 2] 2R 49 AR A R

MR BAIR T Rk, ¢ BA RS, WIEAE — N Hp > 0, file Ky fE[-p.p]
SMEZET-Z, TAE[—p, p] WROTI@l, [l < C. X 7855 KL, 5

u(x,t) = l [e(x + at) + p(x — at)] + i fx ) Y(a)da
2 2a Jy—u
1 (*
= — f Y(a)da = const.

2a J_,
Fr UL, — 4 3l 77 FAR] 74 ) R ) e A S R
5l 5.3 Ku AT A By BA R IR L B AL R KR A4
%ié@()(o,yo) e R? , Ek(.vL

lim u(xg, yo,?) = 0.
t—+00

BB WIIRTURle Ky BA RS, WAFE—DHHp > 0, flip Sy 7EAELLR
RN p NERRIEY SMESE T, MEFZS WL, ] < C. X E
[ (x, y) FI78 53 Kt

21
u(x,y.1) = f f @(x + rcosé, y+rs1n9)rd9dr
27ra ot (at)2 _ ,,2

+f” T y(x+ rcosf,y+ rsinf)
0o Jo V(at)?> —r?

rdédr
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[ f fzﬂ @(x + rcosé, y+rs1n0)rd0dr
~ 2na | ot (at)2 _ r2

+f w(x+rcos9y+rsm0)

27
f f 8¢(x+rc059 y + rsinf) +dodr
" 2na (at)2 _ r2

+f T W(x + rcos 6,y + rsin6)
o Jo

= lim u(xg,yo,t) =0
t—+00

d9dr]

rd9dr] s

6 REEAFN. HINHIEMAIME—MAIZE M
Bl 6.1 x5t B4 7 A R LB B 5% B0 R sk, iR AR
Uy = a*uy, — Cuy,
¥ F e >0, PR Z R 89, e A2
Uy = AUy — CUy + |
89 A AR )RR AR 69 VE — M AR X T 4046 S 2 B 6942 2

!
fiR: iEE(t)zf(u,z+a2ui)dx
0

!
diit) I} (g + @ uity)dx
! 0
= 2f [uz(”zt - azuxx) + az_(”z”x)] dx
0 a.x
i !
= —2f cutzdx + 2a2u,uxlf) = —2f cu,zdx <0,
0 0
W R A IR 1.

AIGIE AN T R AR I A 1 e — 1k,

2
Uy = A Uy, — CUy + f,
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u©0,=0,  u(l,f)=0,
u(x,0) = p(x),  u(x,0) = ¢(x),
P Uk BA S VR i 1) A % i
Vit = azvxx —CVy,
v0,0=0, v({l1=0,
v(x,0)=0,  v(x,0) =0.
R AE s E A AT

[
E@sﬂm:fwwm+fﬁxmm:0
0

AL

v,=v, =0, = v=%E

IG5y = 0, 154IF. 1
ST S P (R e b (B (1) = f 2dx,
0

dE(t ! [ l
o) _, f v < f dx + f uldx < Eo() + E(1)
dr 0 0 3

= Ey(t) < e'Ey(0) + e’f e TE(t)dr < e'Ey(0) + E(0)(e' - 1).
0

MR b3, A B2 7 BEAR /N, XS [ E BT, ¢ < T I A (1 22 05 B AR
NS PSS oL E ST SV iR
UnA TR R, R SE A i) L

_ 2
Uy =a uxx_cul+fs

u(0,7) =0, ul,) =0, u(x,0)=0, u(x,0)=
IEHS Eg(0) = E(0) =0, H.

/ / /
dE@) = Zf u,(—cu; + f)dx = —ZCf u,dx+2f u fdx < E(t) + f fdx,
0 0 0

Cdr
:Emsq@@+f‘fﬁmﬂzajﬂfﬂmm
0 0 0 0

: Tl
Eo(t) < e'Ey(0) + e’f e TE(t)dr < Af f fPdxdr. O
0 0o Jo

TV htqi2008 @ gmail.com 18
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B 6.2 B EHHSf(x, 1) BG:0<x<[,0<t<THEHIEETH, 742

&u 0 ou
W - a (k(x)a) —gu + f(x,1),

(EFk(x) > 0. g(x) >0 Fof(x) #RA— 5 HF QR H)EL B 2 AR K46
MALIE) AL 6 FEAEG 89 PR R AR 89,

[ [
ﬁ:éﬂnifw+mmﬁ¢mﬂm&m:fﬁm
0 0

y
E'@)=2 f (s + kucut,, + quuy)dx
0

[
=2 f w iy — (ki) + quldx + 2(kuu,)lh
0

/ [
:{fmﬂu§E®+Jiﬂm.
0 0

t [
iE@samnyj}%@fﬁ@nm
0 0
[
Ey() = Zf uu,dx < Ey(t) + E(2),
0

!
= Ey() < e'Ey(0) + e’f e "E(r)dr.
0

BLu(x, 1) i R IRMIAAE AT € i IRV, 2284 Eo(0) = E(0) = 0.

T [
&mscft[ﬁmm
0 0

5l 6.3 EEF K B H AR
Uy = @ (e + 1yy) + f(X,,1)

89 8§ f AELHK) X TR KL, 55 e FT % B A 6y fFu £L2(K) &
LZ TFRT ARG,

iR VERFIEHE: (x — x0)® + (v — y0)? < (R — at)?, IEQ, Nt = const 5 HLAE) 2

G %

ok

E@»:j‘mﬁw%ammM@,EﬂmzlfMM®
Q, Q
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d R—at 27r
—E(Q) = 2f f w,(uy — a®(Uyy + uyy)dsdr

+2 f {a@*[uu, cos(n, x) + uyu; cos(n, y)] — g[ul2 + az(ui + uf)]}ds
I,

<2 f f u f(x,y, t)dxdy < Ej(Q,) + f f F2dxdy.
Qr Qr

BF() = f £(x. . 1)dady,
Q,

!
= E(Q) < etEl(Qo) + th C_TF(T)dT
0

d
d—[EO(Q,) =—a f w’ds +2 f f uudxdy < Eo(Q,) + E1(Q,),
T, Q,
!
= Ey(Q) < e'Ey(Q) + e’f e TE(Q,)dt.
0
%% Cauchy [1] /8

2
Uy = a (uxx + uyv) + f(x9y’ t)’

U= =0, =0 =0,

(I fifu, I Eg(Qo) = E1(Qp) = 0.

@) <e [ l | et F(e)dedr
0 Jo
St ERMO FIR/a = T KTt 4015
||M”12‘2(K) S C“fll[z‘Z(K),

C NBURHTT 8 H. Bl ELA(K) B3O fAEVERUN B, w 78 R0
MR,

5l 6.4 B35 A izt A w AR T AL R E A R Bl A 9 F 09 32 (1F
W) &, Kot HE AR F e Ao iz b, FEASRIRAN M B EF T EA
IR AR E A B, IANG L R FFRAMA AL

i BRI AR N

= k
u(x, 1) = Z u(x, 1) = Z Ny cos(wyt + 6;) sin Tﬂx,
k=1 k=1

T v htqi2008 @ gmail.com 20
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k -B
Ne= A2+ B, wp= na, cos b6 = sinf, = ——
1/A2 +B2 \JA? + B

2 [
=2 fo o€ sin T edE, Bo= f W©)sin T ede.
Sk Ok AL B

E, = f () + () dx

, knt 5 km
= cukN2 f [sin® (it + 6)) sin® Tx + cos(wyt + ;) cos® —x]dx

1
~2 Wil

—J5 T

hui|

k:
U, = — Z Wi N sin(wyt + 6;) sin THX,
k=1
ok k
U, = Z NkTH cos(wyit + ;) cos Tﬂx,
k=1

!
E= j‘(u,2 + a*u?)dx
0

= Z wiw ;NN sin(wyt + 6) sin(w;t + 6;) f sin —x sin Txdx
k,j=1
i

12 ——— NN cos(wyt + ;) cos(w;t + 6 )f cos —x cos Txdx

E=2Ek.

k=1

IR S S R TR B R I 58 & 1, Bl ER AL Parseval S5 3K
Bl 6.5 F Bk s H AL F = KA AE )AL

Uy — @ Uy + 1) = 0, 1> 0,(x,y) € Q,
ul—o = ©(x, ), Uili=o = Y(x,y),

(0” + 0'u) |1_ =0

TV htqi2008 @ gmail.com 21
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HEPor>0RFTHRTHQWAF n AT L9032 %m=. st F LA Z M
z L

=] R 6 R, T SLAE B AR

E(t) = ff{utz + az(ui + ui))dxdy +ad* fa‘uzds,
Q r
RAEAE®) = % 4, bl 9 L3k 2 7 19) 40 ff 44 o — k.
i RIEE’(H) =0.
E'@®=2 ff [,y + a® (it + uyuy,)[dxdy + 24° fo-uu,ds
Q r
) ) ou
=2 wluy — a” (U + uyy)]dxdy + 2a u,|— +oulds
o) r \on
=0.
TR BH R 3l 75 R A2 5T IR AT 25 AR 0 A 1) R R A A

E(t)=E) =0.

TV htqi2008 @ gmail.com
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HoE MMESTE

S5
2008 & 12 4 9 H

Hx
1 #ESHRERAEROBHNSE 1
2 VIHLERENSBETEE 4
3 fUFERE 8
4 RERE. ERCIDFAME— IR EM 12
5 REVHIEMS 15

1 AESHIEREERFEIB S

Bl11 =9 mFARNL B CER—&RE L EERAE W, FF09E®
Fo B B AR R A R, S IR A ILAE

dQ = ky(u — u;)dS dr.
BABRAT O E B A p, WA, MfeF RNk A5 H IR Hu R a9 A

R BURF S A b, B AT T [x, x + Ax]AOAOBE R P ST . A7 i 1] A
TR Ry

dQ: = —ki(u — uy)mlAx;
FALTEF A x4, x + Ax bR
) 2
T

nl

do, = _k(x)a—u(x, HE dQOs = k(x + Ax)a—u(x +Ax, 1) - —,
Oox Ox 4

1
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HICERALIN TR (x, x + Ax) FIFAEDY

2
dQ =dQ, +dQ, +dQ; = (k( )@) %Ax ki(u — up)mlAx.

g5 b, I Zlny By PABLT [, 0] ATBUI AN

f f [ (k(x)@) n—lz —ki(u—- ul)ﬂl] dxdr.
o | 0x

AL IX BN 18] P (e, o0 ] B PA % RUIRBE M, 1) 28 (e, 1), FEIRSCIE N

2 nl? 2 gl Ou
co(u(x, ty) — u(x, t))—dx = f —cp—dxdz.
fx, ? Yy W Jo 4 o

1

MR AETE, FHER R, x, 0, o BAEEE, JICRTEN

0 1 0 0o 4k
2o (()—”)—c—%u—ul)

ot  cpox
B 1.2 X AZESF T FOIAL B R Ay AL

M BIN(x,y,z,0) RORTER 2t (x,y,2) RAEY BB E, D(x,y,2) Y
HUCREL AETE 55 /N TR BLdr PN, JEIE T 55/ h T RS BT RN

ON
dm = -D(x,y,z)-—dSdz.
on

PRl IS Ziley By SN XIRQ (C D9 Q 3R 1N

"2 ON &
f f f D(x,y, z)a—dS dr = f f f f div(Dgrad N)dxdydzds.
n I n n Q

A, NI Zy Ele,, Q HZ A

2 ON
fff[N(X,y, 2, ) — N(x,y,z,1)]dxdydz = fff —drdxdydz.
Q ody, Ot

FRPE P S5, FERRIQ, 1, 1, FAEEM, /RGN
ON 0 ON 0 ON 0 ON
Ta(%)w—y(%)w—z(%—z)

12/*527%2 e Fﬂﬁﬁié@ 7J<4&,%M&J£tb. O R TE Eﬁ&ﬂiﬁﬂf{jﬁfr%é@ %‘*L =,
Qo A B2 P a9 HE, ML = O, AP HEH . ARIL Y b
He, BEREAp, MAEFR2E Ak KCEZFGRFu iR oy 4L

F g% htqi2008 @ gmail.com 2
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il W RE(x, y, 2) TERTZe R Nu(x, y, 2, 1), AR

dQo _
{ a7 (1) = Qoe ™.
0(0) = Qo,

iRt B, I Z), e NAE— XIHQ AR A0 55 T AQ SMRTRAQ I #
Bt KA AN, B

fff f ez f [[ €t~ ounasayaz
T (11268022 2o
I [ e

[ (1268212 2o

EREE, n LO KRR, A

ou_ 1[0 (ou) 0 (0ou) 0fa\l B 4
o [8x (kax)+ y (kay)+ 52 (kaz)] p” Qe
Bl 1.4 35— 4 0% BALE R B 3 208 Ruo AR P, RIE: B F LR
AT $ & 0008 AR AR

du_ k&u_ kP | 0248

ot B cp Ox? cpw u cpw >
Hopi A P AR T FHO AL, PEAFHEBOAK, 0 A FHES
WA, Tk A AT AR KA

iR S, BS L A B, 2R 20 Bl AT L, xa] S4B 3
BN Ay TR S B N B G, AN T AN B BB DL B FL A
[y, xo) B AR AR 2 A, B

f fxz ( )wdxdt - f f k1 P(u — ug)dxdr + f f 0. 24 dxdt

D] AR A B T4 ol P A9 3 2L B AL I T RE

ou k &u ( " 0.24i°r
o7 —u
o cpox’> cp 0 cpw
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Bl 1.5 XAtk & @ LT IRE Au, I C & ST 5 AT 60 R E AR AT A
# -9 F 2% % (Stefan-Boltzmann) & & E b Tu, Bp

dQ = ou*dSdr.

X Ak Fe B BN 2 18] AR RE@ 4w R ot 5, AR AR AR B B AN R 69
w3t B h LB S (x,y, 2, 1), RIEZ AR AR F 94 09 32 R 5 1.

i HEINR EREAROCS . fEdr IR P, S0 SOt I GE NN
AT RED

ou
—k—dSdz.
on

HZ RS B AN RGN
ou*dsdr.

SR B 1% ST R S B RR TH  AE

oftdsdr.
IR E A
—kg—ZdS dt = ou*dSdr — o f*dSdr.
W SR AT R

—ka—” =o@u* - 1.
on

2 #hBERENSETEE
21 An B TS EKT R 2RI DA MR:

u, = a*u, (t>0,0<x<n),
w0, =u,(r, 1) =0 (> 0),
u(x,0) = f(x) (0<x<mn).

R Wu(x,t) = X(OT®), N
T' + Aa°T =0,

X' +AX =0, X(0)=X(r)=0.

FEF htqi2008 @ gmail.com 4
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12
= /lk=(k+§) , k=0,1,2,...

00 o 1
u(x, 1) = Z Cre k) @ gin (k + 5) X.

k=0

I A i
f(x) = kZ;‘ C sin(k + %)x

= C = %f Ji63) sin(k+ %)gdg.

T Jo
Bl 2.2 A5 & T Z kLM RAF HAZO DAL
u=uy, (t>0,0<x<1),

X, O<x§%,
u(x,0) = 1
1-x, §<x<1,

w0, =u(l,n) =0 (¢>0).

[e]
—I2x2t .
u(x, 1) = Z Cre ¥ ™ sin knx.
=1

1

! 1
Ci=2 lf &sinknédé + f (1 —-¢)sin kﬂfdf]
0 }

4 ki O, k= 21’[,
:—. —_— = _ n =0,1,2,...
ROl N I el A S
(2n + 122
>y 4A(=1)" 2.2
= u(x, 1) = Le‘@"“) ! sin(2n + Drx.

Zi(2n + 1)7n?

Bl 2.3 e RA —KE AL 693 mk, LB ARFARx = 0,x = [ 34 A HK,
4818 LR A u(x,0) = f(x), FIEAG I 21658 A 4 2 BLAEA S f(x) ¥
T % Ko B, BAHu(x, 1) = uo.

fi&:
2
Uy = A" Uxy,
= k*m? k
Uglyeo = Uylyer = 0, = u(x, 1) = Z Cyexp (—Z—;Tazt) cos THx
=0
ul=o = f(0).

TV htqi2008 @ gmail.com 5
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1 (! 2 k
Co=1 fo fene c=2 fo F@ cos Tedg (k#0)

f=uy = Co=uy,Cir=0Kk=0) = ux,1 = u.
Bl24 EEBr>00<x<] PRI T2 M

U = azuxx _B(u - MO)’
u(0,1) = u(l,t) = uy,
u(x,0) = f(x),

HA¥a, B uyg AT f(x) A TEDE
B BDu=uy+v(x, e, WERTFv BT 5E i in) /8t
V= @V,
v(0,1) =v(l, 1) =0,

v(x,0) = f(x) — up.

fifE1S N , 9
v(x, t) = kzzl: Cyexp (—%t) sin kTﬂx,
/\EF‘
2 (! k 2
Ce= 7f(f(f) ) sin T EdE = i+ 221 - ),
0 T
2 (! k
fi=3 [ r@sinT e
0
[ EE]
s 2.2 .2
u(x,t) = uy + kaexp (_k;lr_zat —,BI) sin anx
k=1
_i Autg _(Qk+ 1)2n2a2t_ Vi 2k + D
2, —(2k+ D exp — Y Pt |sin 7 X.

TV htqi2008 @ gmail.com 6
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Bl 2.5 KEHI ¥ mATFE MR E HOC, 35 5x = 0 5B F Bu, ™
fx =A@ £ T ALHE BB GINR P & ARG EEH0°C, Jit
AT L8R E A B u(x, ) #HAT & AP

u, = a’u,, — bu,

M(Oa t) = Uop, (ux + Hu)lx:l = Oa

u(x,0) = 0.
KK Bulx,1).
R Bulx, 1) = e v(x, 1) + Y(x), WLy (x) 2

’n b2
- Zd/ =0,

¥(0) =up, W' +HY)mr=0
I, vix, 1) 2
v = @y,
V=0 = (vx + HV)= = 0,
v(x, 0) = —yY(x).
ZE

bch (@) + aHsh (b(la_x)>
beh (%) + aHsh (%)
MR Tv(x, 1) B E il ) U PT 2 B Z0PF P49 F 73 B9 A BV oR i

Bl 2.6 X% Ha bF RAAEFAR, LK @LR, R E LR LREF Ru,
e BLAR AR LR Ry, R EAARRARE (P B M £ X4 RE )8R Z
2.

il ULEM IR BN

Y(x) =

Pu 10u 16%u

o o TRl
u(a,0) =uy, 0<06<m,
u(r,0) =u(r,m) = u;,0<r<a.
TR e (r, 0) = v(r, 0) + uy, W 5 2
v 1ov 16

or " vor ' Ree

T v htqi2008 @ gmail.com 7
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v(a,6) = up—u;, 0<6<n,
v(r,0) = v(r,m) = 0,0 < r < a.
F15 A S LR AR, 2v(r, 0) = R(OO), FRNTTFE L o6 H
r’R’+rR — AR =0,

@ +10 =0, ,
> L=Kk=12...).

0(0) = O(1) = 0,
BERFAEAR IF) AR 9 A = K (k= 1,2,...),

®, = A;sinkf, R, = Bk}"k + Ckr_k.
H AR FHERIC, = 0, FrBA
V= Z Agr* sin k6.
k=1
AWN )N pUR S L

(o)
ZAkak sin k@ = Uy — Ujp.
k=1

2(up — uy)
akkr

2 7T
A= Tf (utg — uy) sin k@6 = [1-(-1\1.
am Jo

I

9 O 4o —uy) (2
u(r.0) = uy +Z; o (5) sin(2n + 1)6.

3 o
Bl 3.1 KT BEKGIE T T B2

Me™ @>0; (e ™ (@>0)

X
(@ + X% (a? + x2)

3) (a>0,kA 8 ARE).

TV htqi2008 @ gmail.com 8
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g ()

2 0 2 s 12 © il y2 To_a2
Fle™] = f e dy=e f e "5 dx = \/jew.
-0 —o0 n

Fle™™] = f e M cos Axdx — i f e M sin Axdx

2

2a
A2 +a?

= 2fm e “cos Axdx =
0
(3) I FH B2 %5 FEAT 40 R Fourier A8 4 i PR 1152,
, . d
Fl-ixf(0)l = T FIf1.
5 3.2 SEHA: % f(x) £2(—00, c0) LT TTAREE, F[f] A % 485 3.

2 2L = FIF(x),

lf(A+h) = )] = ' f (e = 1)e ™ f(x)dx
< f e - 1] foldx < 2 f .

HTXHEERx e R, A

limle ™ - 1] = 0.
h—0
i i
lim 7(4-+ )~ ()] < lim f e~ 1 |f(ldx = 0.
Bl 3.3 52 ot T Mook K AR =4 A S A2 69 4T G 9 2
U = A (Uyy + Uy + ),
u|I:0 = Qﬂ(x’ys Z)'

2 XRG4 4T Fourier 22 #e (WL 244 P56), id

_ﬁ(/ll’/lZ’/l:%t) = F[u(x, Y, 2, t)]’ a(/lla/lb/l:;) = F[QD(X, Vs Z)]a

d _
d—”t‘ =~ + 2+ ),

=g = Eﬁ

TV htqi2008 @ gmail.com 9
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fit L iAODE 1%
T = @Ay, Ay, Ay)e @ WG+
HYFourier ¥ A7 #:43
u(x,v,z,1) = @(x,y,2) % F~! [e—llz(/lf+/l%+,1§)t]’
1]

F- [ A2+ 5+ )z

(2 )3 fff —a (/l +12+/lz)t 1(/11x+/lzy+/hz)d/l dﬂzd/lg,
T R3

X+y +Z
<2awr_)3 p( 41 )

(x 5)2+<4 Z),ZH 02 dnde.
(Za\/_)gfffﬂfn{)e dédndZ
51 3.4 1EBA(3.29) P & 7 69 L) Rk RAE TR TrA2(3.15) VAR A4S S 4E(3.16).

R RULFEPHIERIRR 2 (0 — BB,

Bl 3.5 KAkt 5 42(3.17) 9ATE PR, ©4a(]) ul=p = sinx, (2) FHE 46k
KA R ALK L0tk $ 57 42(3.17), 1B

H

u(x,y,z,t) =

u(x,0) = p(x) (0 < x < 00),
u©0,1)=0

i (1)

u(x,t) =

1 « (g? 1 . )
" 4a2t = — -2 &
2a/nt Iw #Ee d \r Im olx = 2aVige e d
_ 1 < _ - -
= —\/% Ioo sin(x — 2a V1&)e ™ dé = e ' sin x.

(2) XFe(x) fE7FIEH, Bl

o) :{ p(x), x=0,
—-o(=x), x<0.

SKAARDN T Cauchy J7] f5
uf = azux)(’
Uli=o = O(x),

TV htqi2008 @ gmail.com 10
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H(Hx > 0)

[€3

-&)
4a21 df

1 00
= D -
u(x, 1) v I R (e
0

1 0 a9 _@9?
- = %[ fo () dg + f p-e df]

1 a 22 xE
(£)e” 2 sh—=d¢.
Vit j; 149 2%

5l 3.6 E W F 5
VOO BENT) = ———e W
T EZ(x,y, 1) i THAE
Vi = @V + V),
w3 T EZ(E 1) BT
Ve + @ (Vg + V) = 0.
iR B Ik 2R 5 BT B8 E.
Bl 3.7 GEFA: dm Ruy (x, 1), ua(y, 1) 5 H R T A R 9] AR 4G g

Ouy _ 2 0%uy Ouy _ 2 0%u,
{ o =@ e o~ @

uili=o = @1(); Uli=0 = p2(y),

Wu(x,y, 1) = ui(x, Hua(y, t) 2 =) AL

u _ 2 (0% ﬁz_u)
{at—a (6x2+8y2 ,

ul—o = ©1(X)P2(y)

4 fig.
fi&:
ou Ou ouy ) 0 u, u,
= e = (G e G
_ P O (uyur) N O (uyur)
ox? 0y?
_p(Pw, Ou
o oy?)’

ul—o = (U1u2)|=0 = @1(X)P2(y).
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5l 3.8 F i TR MAE F I ALAT G B R AR G R K X

ou _ 2 u @)
[ a — 4 (ax2+ay2 ’
n

uli—p = ;1 ai(X)Bi(y).

R hEnR L b R ECE RN Fourier 22 e 153/% 4

u(x,y,t) =

B 3.9 3o4E =4 #AE F T ALAT T B A
ou C 2M C zu
G=a(FE+ 5.
u|t=0 = ‘p(xa y)

fig o &R XA

] 0 0 _ =62+
u(x,y,t) = (&, me” w —dédn.

4ra’t

i i P58-59HIE ] T VL HEA T SE.

4 RERIE, ERECIEEME—EMRE M

RS =&+ -n’
v | [ osmen e e L

Bl 4.1 S8 F ARy, = dPuy, + cu (¢ = 0) BHA) 2 F AR & A0 4048 9] 22 iF

1o — M A AR 2
i AR (x, 1) = u(x, e, Wv(x, 1) R TT Ry, = vy, BA
Wli=al = lue™|=al < B,
V=gl = lue™|.z4l < B,
Vl=ol = luli=ol < M.
R AL ST AR AR R A

[v(x, )| < max{M, B},

XL > 0

lu(x, )| = v(x, He”| < max{Me“, Be"'}.

T v htqi2008 @ gmail.com
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DNUEME — P X ZEE ] )

u, = a*u,, + cu,
Uly=a = u|x=ﬁ =0,

U= =0

HAEZEM. FHse b, MM = B=0, Fiux, )| <0, Blu(x, 1) = 0.
MR e, R EEE A A

U, = a’u,, + cu,
ulx:a = )71(1‘), Mlx:ﬁ = Uz(t),

ul=o = &(x)
Bn1(t), 7a(0) Me(x) WU, RISV, %24 < T 1,
Im®l < n, (0] <n, maxle(x)| <&,
WXkt < T, < x <, WL
lu(x, )| < max{ne”, e’} < max{ne’, ge’}.

L IF) L RS E Y.

15 4.2 A1 FHE 9 24 5 o AL MR BB 69 77 ok, GE U R ALy + 1y, = 0 8
o HE A SR B8 R R AR R A AR S A R B 69 R AR

R Wu(x,y) 76 PAT NIA S X Qb A 25 58 2w 78 ) X 3 b iE 4
PE, Flu — & o VBB RMEM. AT 24, u 750 LA & KMEm. ~
UEM = m.

F IR, Wou(x, y) FEQ P HE R(x0, o) 15 2 5 RAE

u(xp,vo) = M > m.
E% B e 2
M-m 5 5
v(x,y) = u(x, y) + — =[x = xo)” + (v = yo)'l,
HhR VR fO O B XKIHQ M —AN B 2. A

v(Xo, yo) = u(xo, yo) = M,

TV htqi2008 @ gmail.com 13



(Berpsorie) >R AR A B L

i1

Vir = ulr + —7 =30 + (= yo)lle <m+ (M —m) = M

iy AEILART RS R RE, EAATEQ W HE R (x, yi) BB BRORE, 7EIX 5N
f

Ve £0, 1, <0, = vy, +v,, <0.

B —J7iH

M-m
Vixx +Vyy = Uy + Myy + W >0
SEOFE. BN AEM = m.
5l 4.3 GEBA A0 AA 7] A
- duy = f(x,1),
M|x:0 = (D),  (uy+huw)l—; = pa(t) (h>0),
=0 = p(x)

8 fFu(x, ) R, {0<t<1,0<x <} FHE

u(x,r) <

e uy(1)

1
A — At L — At
maX(O,g;glsO(x), foax (e 0, — ) /llr}e’a]m(e f)),

(&)
HbAAREELET K.

R AERHv(x, 1) = e Vu, Heha AR IEREL thu BIWIILAE 1778 5 Ky
E

Vi — a? v + Av = eV f(x, 1),
Voo = e i (0), (— + hv)| » =e Y (),

V]=o = @(x).
8y 1ER, LW KAE, W Rv(x, 0) 7R, LA 1E B K AE, IR f KA A5
B, >0,v, <0 Hv >0, #f

v = %[e-ﬂ’f(x, 1) = (v = a*vy)] < %e‘”’f(x, f).

BT A

|u(x,1)| < e™ % max(e_” f(x, ).

IR EMAPOUE I L E A 13K, RIF545

T v htqi2008 @ gmail.com 14
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5 MRERVEIEMERS

Bl 5.1 GEBA T 5 HAf 5 o5 AL A0 QAR IF] AL
U, — @iy, = 0,
Uly=o = = = 0,
uli=o = ¢(x)
IS — +oo IABR AT E, Lo HELBHE, He0) = o) =0.

R LOEMR I R AR

& e,k
ML0=2:Aw“7”$m;L
k=1
/\I:P l
2
Ay = —f ©(x) sin k—ﬂxdx.
I Jo I
FREETHL MRS He(x) € €10, 1] H1, X—1Yk,
|Al < Cy,
HAC, A E @ B KA S 3L
lu(x, 1) < Cy [1 + Ze_a o ”’}e_“ﬂ"’ <Ce 7.
k=2

5.2 B Bo(x,y) AR? Loy RiEL LK, He e LY(R?) B, 442 F
FTALAT T B AR E, Bt — +oo B, A TR EAS TR

fi#:

1 =4
lu(x, y, )] < f f i lp(&,mle” w2 dédn
R

4ra’t

1
<— ff lp(&, mldédn = Cr™.
ﬂ'at R2

5153 iEH: Ho(x,y,z) AR LA RiEL L, He e L(RY) B, =4 4%
S HARFTE F AR, Bt — +oo B, A2 TR FEAS T L

fi#:

1 _ 824 0pPae?
vzl s e [ ot 0 dgana
R3

1
(2a Vnty?

<

f f \oé. 7, DIdédndg = CrP.
R}
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o AT R
S5 g5
2008 12 A9 H

B
1 BNHE EMEH 1
2 AR RERNA 8
3 IRIRERE 11
4 EREREIE. FEiAEC)E R ME— 19

1 EMN7HE ERFEH

B L1 uCn, ..., x) = f() (B Fr = 2+ +x2) Rn G il 5, KGE
7
f=ci+-%  (n#2),
T

fr=arans (=2,
H P, oo HIEEFH

WE: B Tr= &2+ + 22, A

Oou

N Xi
axi_f(r)a_xi_f(r)}",

0? 2 1 2
u‘x—'zf"(r)+( %)f’(r), (i=1,2,....n)

ox; r r
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$5 E RPN AR
ﬂm+2¥ﬂnﬂx

&

IO

f'r) - n-1
Xf BT AR r BIAR 4518.
B 1.2 29 2E 0T H T AR & AR 0, 9) T T LA &

T r2or\ or]  r2sin9 o9 9] r2sin?00p?

WE: U7k BRTEARAR R ELA KR RZ AR HK RN
x =rsinfcosp, y=rsinfsing, z=rcosb,
DTSR B, K LA bR ARy P

x=Rcosyp, y=Rsing, 7=z,

M
R=rsinf, ¢=¢, z=rcosf.
FH A T AL AR 2 T Laplace 57 ) A8 0
_62_“+i@+16_u+62_u
OR>  R20p> ROR 07
. ou _ 9 9 ou 9 P
a—brt:a—;sin9+a—Zcose, a—gza_ll:rcosg_a_’;‘rsing’
AT .
@—cosea—u—wa—u %—sinaa—u+cosga_u
9z ar r 00’ OR or P
EET
R2+22=r2, tanf = —,
Z
[ EE]
Or _ cosp. 0 _ _sin6 or . , 00 _cosd
R A S

F g% htqi2008 @ gmail.com

)]
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H1(2) &% (3)
Fu _ coszeazu . sin® 0 8%u N sin® 0 du . sin20 du _ sin 26 8u

o2 or? 2 062 r or 2 00 r o oroe’

0’u int? gﬁzu N cos” 6 *u . cos’60u  sin26 Ou N sin26 0%*u

— =sin— + —— — — - — )

r Or r2 00 r  ordo

oR> o o
R g5 Ja BT A(2) RN FRINLAREER, RIFS 3B 45
Tk R IEAE 2R A4 R R (g1, 42, 93)

CII = CII(X, y9 Z)a 612 = 6]2()6, y’ Z), 6]3 = CI3(X, y, Z),

A H(x,y,z) WK N(G1, q2, q3) FIEREL

x=x(q1,92,93), Y=¥q1,92,93), z=2(q1,92,93).

e hitE RECNH,, Hy, H3 N
me () (2] (2,
me () e (2,
) () ().

ds? = Hidq} + Hidg} + H3dg3.

JUES)

IH Laplace 575 #h Z8 A4 b5 R H HIERIE KN
) ). )
~ HH,H, Hy 0q) g\ H, 0qz) g3\ Hi dq3)|
TEFRIEALFR R Fgr =1, = 6,93 = ¢,

ds? = dr? + r*d@* + r* sin? Hdgoz,

AU
0q,

H1=1, H2:r, H3=rsin9

¥ H,, Hy, Hy AN (4) RIS BRI AL AR T Laplace 57 R A K

TV htqi2008 @ gmail.com
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B 1.3 £ B5E M EF AL G LR, 0,2) T T AB &R

10 {( du . 1 6%u . 0u
= ——\r— —_—— —_— .
ror\ or r2 062 072

WE: JIVE T AEARAR RS E A AR R A AR R

AU

x=rcosf, y=rsinf, z=z,

r=x*+yH)", 9=arctan§, =2
NID] 5 5
—r:f:cose, —r:X:sinH,
ox r ay r
00 y _ sinf 00  x  cosd
ox  xX2+y2 r 9y 2+yr r
H 13 .
Ou  Ou Ousin® Ou _ Ou in9+6ucosﬂ
ox or VT e dy  Or : 060 r’
oPu FPu Pu  sinfcos® Ausin’@ Ousin®6  Ausin26
= e~ Y@ R Yo e
Pu Pu ., Ou sinfcos® Hucos’f Oucos’d  Ousin20
— = —sin*0+2 : +— +— - — ,
oy*  or? ordo r 06> r? or r 00 r?

HadJa RN, JFn AREEE, RIS 2Pl 45 2R
Tk AR, AEAE AR R g = 1 ga = 0, g3 = 2. W

ds® = dr* + r*d6* + d7%,
Hio=1, Ho=r, Hy=1,
RN (4) BPTSFE A4 R N Laplace 5+ 1R IA .
5 1.4 1E9A T 3 B HOAR A A B B
l. ax+by+c (a b cA%FH);
2. x% =y F2xy;
3. %3 = 3xy* F23x%y — y3;

4. shnysinnx, shnycos nx, chny sinnx #=chny cos nx (n 4 % #);

FEF htqi2008 @ gmail.com 4
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5.

JIE:

sh x(chx + cos y)~!' #=sin y(ch x + cos y)~".

T3l BRI ARGAIE; J7ik —: R B A e B0 75 2 LASGALE, BP

32 AR BIT BR800 SIS A0 08 243 g R R B R 5 3 AIE .

1.

2.

Aax + by +c¢)=0;
WEBERECNf(2) =22 = (x+iy)%
WEBERECAN(2) =2 = (x+1iy);

. BUE AR RBNA(2) = sh(nz) = sh(n(y + ix)), f2(z) = ch(nz) = ch(n(y +

ix));

WA REEEAf) = thi = shi/chi, BrEx =0 Hy = Qk+ Dr
(k=0,=1,£2,...) #EJH A,

B 1.5 JEBA A AR AR ARE T 0T 218 A AR A A AR

1.

2.

3.

JIE:

Inr #=0;
r* cosnf A= sinnb (n A % 4);
rlnrcos@ — r@sin@ A=2rlnrsin 6 + ré cos 6.

T3 HAHR N CAIGAIE; 775 idz = re'?, B F AR BT bR 2501 S A

RE P20 D R A0 o A A S T DAIE .

1.

NEBFERECNF(Z) =Inz =Inr+i6;

2. WEBERECNf(2) = 2" = r" cosnb + ir' sinnb,

3.

NEAFERECNF(z) = zInz = r(cos @ +isinO)(In r + i6).

Bl1.6 Ao & T2 EKMBE T RPF A2 09 5 — L8P A PT RS K 69 46 75 -F
MO<x<a0<y<b) LWBTRENT:

Ugy + Uy, =0,

u(0,y) = u(a,y) =0,
u(x,0) = sin =, u(x,b) = 0.

T v htqi2008 @ gmail.com 5
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R Ru(x,y) = X(0)Y(©) AU, + uyy = 0 BIX FAY 53 5113 2

X' +AX =0, X(0)=X()=0; (5)
Y’ — Y = 0. (6)
(5) REA> 0 WAEIEZM,
K2t
A=A = s

k | |
Xe(x) = Cysin —x,  Yi(y) = Age™ V2 + Bie VI,
a

IR i8R 7] L) i

- km
u(x,y) = E Ake ay+Bke« )sm;x
k=1

FEpul S SO
kr
Z(Ak + By) sin —x = sm
=1
- x x k
Z (Ake‘k?b + Bkek?b) sin —ﬂx =0.
a
=1
13 .
A= B = A =B =0k#])
"Toshin TN 2shbp T
i k15
n(b-y) X
u(x,y) = - ~— sin —

191117 MR By REF 6P, AT EFRRITAKEAERATELTA
B, BAEFEHRERO<x<a 0<y<b LK@ TeIEFLBfrF20A
&%) AL
Au=py+q (p<0,q>0%%),
Uly=0 = 0, tli=q =0,

uly=0y=p = 0.

TV htqi2008 @ gmail.com 6
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B Dv(xy) = ulx,y) + (= a)(fy+ ), BMf = —p/2, g = —q/2, My & T ik
L2 R
Av =0,
Vali=0 = 0, Vx=a =0,
V=0 = —5(x* = @®) = (),
Vy=p = =5(% = a®)(pb + q) = B(x).
H1 7> B AR VAR AR

= + e 2k + 1
v(x,y) = Z (Akem " 4 Brem o ’) cos X

— 2a
i ( D% 2k + Drx
COS
(2k+1)n sh 2k+1 b 2a
1 2k + 1
x (pb+q)sh( hl )”( —b)— (;—)’Ty .
a

5 1.8 #1503 B A2 = 4 B o T A2 B9 KA S F I PR, S 3 fRu(x, y) e e
R T7 A Ay A TR, AR A R 9] R 6 R LR R — 9.

fi#: &40 N Dirichlet 4 )
Au=0, r=x2+y?>1,

ulr:l =1

Bu=1,u=clnl+1 (ceR) ¥y il B0, B E A i 00 AR AN

5119 %

- (1 3o o)

FRT B KueV, &

J(u) = IPJVH J(v),
£HV =CHQ) N CQ). K5 RS M09 IE B A, FHIE T A8 SR b
E: AR A ] RS T S A S Ay

T v htqi2008 @ gmail.com 7
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2 BMAXNERENAH
B 2.1 3E8A(2.7) K3t T My £Q 9 5T L6915 &k 2.

WE: Mo FET LI, (BN EERB(Mo) $2 My (Mo AERD, & F47). LS,
R ERERT, Q, = Q\ B.(Mo), W J - 7EQ, PRI FIH Green 38 A58

f f f ( M)de
rMoM FMoM
0 1 1 ou
= U— - ds y,
fﬁusg(Mo)( 3’“’M0M rMOMan) M

1 ou 1 Ou 1
- = _u— Sy = = u— ds u.
fjr‘(rMoMﬁn u@nrMoM) M ff (rMOM(?n uﬁnrMoM) Q

1 Ou J 1
ff (rMOM%_u%rMOM)dSM
f f au(M)dsM - f f u(M)AS 5,

1
= —@(M*)Zﬂ' + —u(M**)Zﬂs
g0n &2

= 27rga—(M*) + 2nu(M™) — 2ru(M,), € — 0.
n

1 0 1
f f Ly WA dS y = 27u(Mp).
r \"mom an 8n 'MoM

MM, 7ET HhAT, u& — {EQ WAL FH Green 5 — 2 5 13.

W

Bl 22 FFHFu(x,y) LR LG RAFf K XCELZRE LOHAEC
Hu=sin6, PO KTHA, N HHu £REZBAEFT S )2

R B ZEAAN R B A

1
M(M()) = %f uds,
Ia
1 1 2
u(0,0) = B fuds = ﬂf sin 6d6 = 0.
r 0

TV htqi2008 @ gmail.com 8
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19‘]23 ﬁﬂ%)ﬂil_ J}.Lﬁﬁ'ﬁﬁi%']"]—‘fv‘%ﬂm}@ i%q’/mﬁ/\ﬁil*iﬁﬁ’/%&éﬁﬁﬁ}_
KB PR % P AR ARG 4 [ fds = 0 4 &L

[T fds = 0 BNt i T T A0 M PR AR %, BT R
ARSI, TN H 0 2 AR

B 2.4 GEBA: Bu(M) £ H & 8530 Fe, HF LA R % T A R 2

1 1
u(M)ZO(—), %20(2—) (rom — ),

YFom or rOM

My =T ShagE— &, W X(2.6) 775 5% L.

WE: BIMo AT ANIAE — R AF— PAR R AR I BRK, (AL ST KM, f£ 5
W, LK FIERTEAT R, W RS

d 1 1 Ou ou
2 - dS + dmu’ — 4 - 0.
ffrme (uan (”MOM) MM 3") * 2 ﬂg(an)

Serbur (%) 5 902 B e PN LE 6195 Mo HONIRTET, L 0T 4948
SR - oo, FEEHM) = O (L), & = 0 L) i

M

1 Ou
li d
Rl—r’g’ffm( n (rMoM) rMoMa”) §=0.

W u(M) 7T AR AR IR B r

1 o (1 1 ou(M)
M(M()) = _ZT f‘fl:[l/t(M)% (I”MOM) - - an ]dSM

5 2.5 B A Ae T AZ KA 52 F S B AL AR 6 A%

ME:  uy, uy ADirichlet #h i B fig, B
Au; =0, ulr = f;, }Lr?ou, =0, i=1,2.
v =uy — up, Wy i 2
Av =0, vp=fi—f, limv =0.

HTlimv = 0, XMEE e > 0, ATHLFE 70 KHIR N R ERK,, 6T & 1EKR

r—o00

W, Hivlr,| < & fEKR\Q v IR AE B EE, 1972 KR\Q &L

[v| < max {s, mlgx lfi — f2|} = v| < mlglx lfi — f2l

T v htqi2008 @ gmail.com 9
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5 2.6 T =Mrtatn 7 A2
- &u
bi— “+cu = 0,
ij
WZ:] Ax,0x; i0x; ;

;9:-‘1361,-,, b,‘, C (l,_] =1,..., l’l) }”537,7 rr%éi, 'fFib’i#’EFiaU f%ilr?:éﬁ, EP;*{%{EI%%!(A,

Dz a ) A (@A EH ),
i,j=1 i=1
W Fne A AR R F AL, ke < 0, IKIEH % A AL 6 R4 R S MR R 32, ALt
R, Bu BQ P iHATAE EQUT ELE, Wy RAEEQ 89 2RX | E6I R K
18 2%, 5 69 & IMAL

iE: (RIEE) iRA = (a;). HIFEM, € Q, fliu 16 M, % 2 1E {1 5 KL
(¥ d5 /NME 115 T8 7T F—u 310, B AL bR il AE — e, A (M) sk £ B
ai(Mo) > 0,a;;(Mo) = 0 (i # j). ICHIRR Ny = yilxi, ..., x,), W
Lu= a,, Z b,— + cu =
i=1
2

Hu 1EM, m}ijtﬁ%uj—;mo) =0, Z—y”z‘(Mo) <0, (i=12,...,n).1C

i

62
Liu= Za,,ay +Zb P

=]l i i=1

ML u(My) <0, T HLju(My) = Lu(My) — cu(My), ¢ < 0 HILu(Mo) > 0, It
&, W ASRELEQ B A H5IE 21 1E 1 B K AH.

5127 EH B P ITICOMRA R AN E —AAR ARG E— 54T
PE.

ME: ME—: Fug, up P03
n azu n au
Lu = i + bi— + =
“ ”Zl a” (')xiaxj ; l[)xi cu O’

ulr = f.

v =uy — uy, N
Lv=0, vjr=0.

T v htqi2008 @ gmail.com 10
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B RURN, v AEQ PN IR AN B 1 AR e AT e /0, 0L R e KA i ) e /N 22
FEIL G EIRR), Bty = 0, #uy = us.
REME: Huwr, wy 5305 2

LM,‘ = 0, M,"r = ﬁ i= 1,2
MWy = uy — up ¥ 2
Lv=0, vIir=fi-f

H LR, Zmin(fi = £2) > O 16, JOZ0 < v < max(fi = f2); Himax(fi = f2) < 0
i, B0 = v > min(f - £); Hmax(fi - £) > 0 Hmin(fi - £) < 0 B, &
jmrin( fi= o) <v <max(fi = f).

L5 LBTA, 2lfi - Al < e B, O < & R HEAHE.

5 2.8 ABIBLIAX T FAZu,, + uyy + cu = 0 (¢ > 0), T~k ZHALR 2.

u = sin \/E)wsin \/E
B 2 27
Mg, + uyy + cu = 0. Q. y\jﬂffﬁﬁ[— \/gﬂ', \/gn] X [— \/gzr, \/gn] M £

AT EMERO, 24y = 4 [y = §\2r u = 1, L2EQ Pu < 1, bl 0
S AFL 2 DX 35 Ay 3 8, AT A S A (8

g &

B 3.1 EBAAS AR R H 0 P R 3RO TR S.

ME: (PERI3) T

G(M, My) = -g(M,My), M,eQ

47TVM0M

Hrhg(M, My) 5 /2
Ag(M,My) =0, MeQ,

&M, My)lr = ) .
T MoM

AR, glr > 0, HARAE PR A g(M, My) > 0,

1
G(M, My) < .
47TngM

TV htqi2008 @ gmail.com 11
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FAE—DAM, NERL, T80/ Ede NERIIERK,, K, EETEEQ N,
HERMET, FG(M, My) > 0. )&

AG(M, My) =0, Q\ K.,

Glr =0, Glr, = - g(M, My) > 0.

T MoM

R fE R FAE, ZEQ\ K. N, G > 0. Tfiie AJ{ERE/D, G > 0 £EQ N AL, Hitk
HIESS
0 < G(M, My) <

(PEJ5E5) J7ik—: K

47TVM0M.

Au=0 Q

er =1.

u(My) = fff—dSM = f —dSM

N @ ME— S = 1, 5HIE.
Tk HTFGM, My) 7EQ\ K, (K. ALAM, NERG. & AERIIER) P

A,
—dS =0.
fjl:Jrl" al’l

R ffﬁG(M,Mo)dS _ _ff 6G(Mr,lM0)dS
ff (611 ATT pom - %)dS =-1

B 3.2 JEBAM AR R FK IR G(M,, M) = G(My, My).

HI AR IE G

WE:  PAM,, M, N, 242 Ne BIERK, Ko, Hali 543 BiE WL, Ty, HiGreen 55

/NS 2V
av
fff (uAv —vAau)dQ = ff Uu— — v— ds.
K- [+T 41, on on

Lu=GM,M),v=GMDM), FEIEQ-K, -K, N, au = av =0, HAET
tu=v=01%

ff [G(M, mp2GMMa) oy Mz)w}ds _o.
I+ on on
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ERETMe > 0B
ff G(M, Ml)wds -0,
I 671

ff G(M, Mﬁ%ds - G(M,, M,).
I, n
Ty ARSI, T

G(M,, M,) = G(M,, M)).

5 3.3 B i 2Rag sh 3R KR A AS AR B, HF By Sk F i 3 R e g7 AZ KR R 8 SA
SR F DR PE AW

i KRH#EAPS2 K3.2, 5ER N Green B EHE S 52 &R 15

1 1 R
GM M) = —|— - —
4n 'mm Pl Fmgm

Hr My NERSb— fM, ST BRI R AT, o1 = row, -
i 45 Poisson AN

- R)f(R,0,¢)
o ds
u(pr, 01, 1) = IR ff (R? +p1 2Rp; cosy)*/?

Hrcosy = cosfcos ) + sinfsin 6, cos(e — ¢;).

5 3.4 AR AAN S XKLL AR G 7
{ Upe + Uy U, =0, X +y*+72 <1,

U(R, 0, Q)lpor = A + Bcos20 (R, 0, g 77 5 AL A4F).

fi#: 1C£(0) = A + Bcos 20, HPoisson 2> 3 H: 58 fift o] /) il R

27
L UAC) .
» 0o, 6ded
u(po, 6o, o) = f f & +,00 2Roycos 772 sin 8dfdep
" (1 =) f(0)
47T o Jo (1 +p0—2p0cosy)3/2

sin 8d6dep,

Hrficosy = cosfcos by + sin@sin by cos(p — ). H TR EEp ). LL2n
ﬁﬂﬁﬂ HIERERL, R 75 T e = 0 FUE, BITHE M, & 7 xoz ~F- 1 _FHITETE.

Wy HhlE e, Tex fh5z 4h, Mz flEa M, IAEFTAFR ROx'y' 2 (FH

NI AAKR AR, 0, @) FitEA D EBEBEH LSRR T OM 5L W &
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N(sin @ cos ¢, sin @ sin¢’, cos @), OM, 1] ¥AL 7] & N(0,0, 1), oz HlI i) HAL 1]
& Ak = (sin 6y, 0, cos 6;), T7&

—_— . .
cos@ = OM -k = sinfsin8 cos ¢’ + cosycosd'.

XCEH T A BRI I THIAR J6 3 Nsin d6dg = sin @'de’dy’, T 15
1 (" 1-p)IE
u(po, 6o, 0) = — (4= pp)IE) sin@'dd’, (7)
4 Jo (1 +pg —2pgcos )’

=

21 21
1) = f(O)dy' = [(A - B) + 2B cos’ 0]dy’
0 0

27
= [(A — B) + 2B(sin 6, sin &’ cos ¢’ + cos & cos 6)*1d¢’
0

= 271[A — Bcos? 6y + B(3 cos> 6, — 1) cos® &'].
¥1(0) BB AN, TN ARG

1 (1 =p2)[A - Bcos?6y + B(3cos? 8y — 1)x?
”(po, 00$ 0) = _f ( pO)[ 0 ( 0 )x ]dx
2J. (1 + pg = 2pox)*/?

SRR
1 fl (1 - pddx - 1 ]‘1 (1 - p})x*dx 1+ 20%
20 A+t =2000%2 T 2J5 (M43 = 20002 3
a1
l/l(po, 909 <)00) = u(p()a 60’ O)
B
=A— Bcos’ 6 + 5(1 +202)(3cos? 6y — 1)

B 2
=A-3- ngé + 2Bpj cos” 6.

TV htqi2008 @ gmail.com 14



(Berpsorie) >R AR A B L

E: E b FEEAMKRRT, IRA SR Lk, &
X = ppCosysinfy, y = pgsinggsinfy, z = pgcosby,
M2p, =10, H
A+ Bcos20 =A+ B(cos’ 0 —sin6) = A + B(z> — x* —y?),

AMA+ B —x*—y))=-2B, Apj—1)=a(>+y +72-1)=6,

NI
A(A+B(zz—x2—y2)+§(pé— 1)):0.

JIt CA i fge A P — 1k, 45
B
u(po, 0o, 90) = A + B(Z> — x> = y*) + 5(,og -1
B B 2
=A+ B2 - py) + E(p(z) -H=A- 3 ng% + 2Bp} cos? 6.

B 3.5 iERA g iAAe B H AT BT A FA R AF R Fu(M) 9INZ
I, BA EARBRE R A

u(M) = o(ln L),
r'am
W] BT AE #72 Lu(M) M = A W48, 1£C £A ST AAR.
WE: 5 =RV R A ] 22 A RS B L, K R — AN BAA . R R
(I, & S ANt 5 7E SR A TR 4RI e sk i Dirichlet ) &
{ Aul = 0, Klj\]

uilr = ulr.

)H\UW =U-—U /ﬁj/@

Aaw=0, K\A
{ 3)

wr = 0, w(M) = o(ln LM)
HHEIESw FER K W EA SRNE, Xt5e il T vl 247 S g BRI UE Y.
N, 1E R

we(M) = s(ln L —1In l) 9
Fam R

TV htqi2008 @ gmail.com 15



(Berpsorie) >R AR A B L

&R F
Aw (M) =0, K\A,

welr = 0.

H(8) M58 =% (9) &1, 7T HLS 7870/, [ 7ELAA ats, 6 NI E T, &
AL < we. FIFHRMERFEEr = R flr = 6§ FTAHE I H-OEAD N
Sw < we(M), [E M, Xe — 0, BIf3wM) = 0, M 7 LLZEK WERA AT —

(10)

il 3.6 EB: de R =Y ifFe B Hu(M) £ H BA RRLRETAN/A,, LF
FHO<a<l, MNARARGEFIH NWEM > ACHTLT KOH
%*(f(/l‘—'%l/rAM ]’é]]%\, EPQ’Z 1.

ME: HHu(M) = N/re,, H,
Fam - (M) = r'*N.

Ha# 1, Hray BT EN, J:ﬁ*&ﬁﬁﬁl}gi ra - u(M) = 0, AT XA REH, AN
LA R WA AT LT S, Wb e = 1.

5 3.7 KK — B, £ EEFBEAa RG AR RFE, mELAEREC E
BT 3 a9 4A:

(1) ulc = Acosg; (2) ulc =A + Bsin.

() Rk — W5 B 1A rcos o NRFI R EL, LA KA, =
Ala, Hu = 4rcos g;
fiftvk —: FHE fTPoisson A .
itk = s sk
2)u=A+Ersine.
5 3.8 XA FFE IRAL KTl 4 ifAe AR A F - m ey KA 2 F B R AG AF
AU = Uy +Uy =0, y>0,

”|y:0 = f(x)

RS R S LN VN PRIESS
1 1 1

1
GM,My) = — In ——1In .
2 rMoM 2 mym
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7 N
_Yo o
u(xo, yo) = - fw o= 22 _H%f(X)dx.
TR HE S R B e 55 X R S 3 R u(M) = 0(1nmLM) Jo e =
O (L) mhpr

M(MO):_L]‘[”(M)E(IH 1 )—ln 1 au(M)}dsM.
r on

2r YMoM 'MoM on

539 HXHBQ EAROAS LR EO s, RAFBRGKRK P, ur,6,)
AR AR S, ¥ (r,0,9) 2TQ P EM REM. %K = £ 0
BM, = (r1,0, ) LA EM X T HK 6§ BE &, AM(r,60,0) BIM\(r,0,9) 89T
WA A AT HREE TR AQ, R FQ 8RR K, EH &K

R (R?
v(ry,0,¢) = r—u r—,@,(p
1 1

A RXBQ, P iRFS R (LT T BRI
o R R IRQ A HEK AI GG LR K3k, N FH#v(r,0,0) £Q %K R
20 I A AFEG . K K(r, 0, o) #R A FiEu(r, 6, o) 89 IR L (Kelvin) & #%.

ME:  FIFHAEAA4F & FLaplace H 1 FRIA R, HE G RECK FENTTE: 24
D ou(r,0,0) =0
i, F
Dy g oV(r1,0,0) = 0.

B 3.10 AR PUR L e R BT 7 A KA 2 F S A R KA B F
7 e A
fi#h:  SRf#Dirichlet 4} i 51

ru=0, QUW

ulr = f,

lim = 0.

fE—242 NR FIERK [ H 52 &IEEQ N, BQ KT ERK REFQ WA X
HQ,, K 5OoAT,, | B
R (R2 )
—.0,¢
1 r

V(r1,99<ﬁ) = r_u
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T /2
A(rl,g,‘p)v = 0, Ql Ijil
Vlr] = fl(rl’g, ‘P),

Hr fi(r1,6,9) = 5f(’:—lz,é’,go). R

r

limr -v=1LmR-u(,6,¢) =0

r—0

Frbhr = 0 v R E 77 /L, SO B8 E X fEr = 0 IME, v 7£Q, WA,

) 3.11 iERAT R AR Rk Loy iRFe B e B A F LA TE RLACHT
i%%%ﬁé&‘fao(é).

ME: i R, B, 0, @) FETC T XN AN, 727055 A ke T,
2
v(rl999()0) = EM(R_$0$ ‘P)
r r

FEA S IXIRQ, WIEAICEL G5 R, #y LIEQ WA F, EIETEH HA, ffi <
A.
Hiv BU%E A7, Hr — oo AT

<A = |u(r,0,¢) <

S e

-
= b 07
7 u(ry, 6, )

XEAEM Tu fE L5 mAE T E RN 5z b o (}).

) 3.12 EBA K R A T HAE N R (2.11) 89 3% 45— 2 & A AR 4

WE:  u NIESEREL 1EQ N AL P MEA TR, DT — MMy NERD, & N3
BAEERK,, [ HE2TEEQ W, TEK, PR f#Dirichlet [7] @3

Av=0, K.WN
{ vlr, = ulr,.

HHPoisson A I EIA71E ME— iy, v K, PRI AN R 3R, s P39 ME A K, 3t

Mu —v 7EK, WINEALFAME A, Bltbu — v 5SS R EE, 11 fHy 8 X

Hiu—v)lr, = 0, HILFEK, Wu—v =0, Blu 7EK, WA, HM, FATEHER

Hu fEQ WAL
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4 SEIRMERIE. E_DEFFME—
5l 4.1 X A FRARAGL R P K E B ARAR R FE

WE: Hru W RAEAE N B My B Bu(My) = m. BLS > 0 7853718, 1AM, 90,
26 NFARHIBRIEEQ .

T HE SEUE A TE DAM, R0, 6 B IERN DB uM) = m. 5 W47
TEM,, ffu(M,) < m, HM, 5M, FIFEES/NT6, MALAFLE0 < p < 6, I LAM, N
0, p R IR NI uM) < m, TIAEERTE _EAZAAEM, (fiu(M) = m. 38
B SR BB, FEM SR PEOR R, T i B0 HOLE PO A B AR ) 6 B 4%
FEM fHATAT 7 1) (0 S H0 9 %, TP & 01, Fu(Mo) = m, MAELAM, Ky
O, 6 AR BIER AN uwM) = m. XREEAEEE = (Mlu(M) = m} I, 1 X
Hu NES: R E, E BAME, FILE = Q, it Bu = m. XWEiEH 17 AE
5T BT R bR UL A RIE S B AR AE.

Bl 4.2 A) B ARALJR B BB ARAL R FAERR . B EKIRQ A9 RT L 2 42 89
b ut, B AR H A A

ou N
— +ou
on

WE: Ruy, uy AR RE S =S AE R AR, Wu = uy — up T2

0
Au =0, (6_Z + a'u)

=f (@>0)

r

) e —

=0.
r

Fu AESE T AL BB R, w B KA B ME AR S IR E]
FE Mo IEEIR/N, FEMy B BIRR. e s (e 2R A

ou
—(M,
6n( 0) <0,

NSRS Za sl Lo
u(Mo) = —;%(Mo) >0,
Bl Wi ME KT Z; ABEEABuM,) <0, Blu (R KENTE. HILET)E,
BT CA R ftu TS T 2. 1 A A 54 T 45w = 0, ME— A

B 4.3 HLEA AL IR AAL R IE P, TR T REAE  — AN R A1) A=(3) 0 B
FHv(x,y,2), EECEENEK+)? + 22 <R WiHEEAy > 0.
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HE: iv(x,y,z) TEEEANERN(r < R) WAy >0, WAy K KE REEEX
WLk #, ﬁﬁﬂﬂmﬁEG) d_ < 0, v I#f5r J5 n) A2 5 1B 98 1 BB 2, AR/ IME
WIETL G k3], &) v fEr = R FNE, Filly =0, X 5Av > 0 7 /5.

5 4.4 3+ T —Ax a9 1R A 75 A2

n

Z 'jﬁxﬁxj ;b teu=0

i,j=1

BARHE H(a;; A B2 89, BRAAE &4 2 05K KA, .. ., A BR

Z aidid; > aZ (a %y E 8 $0),
=1

i,j=1

Xuc <0, KiEAE éﬁﬁ%)&ﬁi;%ﬁﬁﬁﬁ? 3, ek AU, 4 FuM)
i]L&Zx <R> iR LR ITAE, EJﬂi]‘«Zx <R* L#&EZ fARka beg—EM,

ﬂwj FIE & 5%V, ﬂ&ﬁé, vﬁhéﬁﬁh%*ﬁ“ BAE, by BNk
% 77w AL A, WEM, /25\751‘5

W Wu EM, rﬁiiﬁiﬁ’]md\ﬁ VE—2P12 hry M/NERK™, H O TEO 5 M,
HIELZE: L, H5K - zx = R2 MY, K* WA Tu(M) < 0. BLK* [lER00 R
HARFRIE AL B AL BRI N, HF = zl X 1 Fu (EERK P36 2 5 FEAAEK
A T _

- 0’u = Ou
L = P + b,'—
© 121 ij 6x,~6x,~ P c')x,-

n 82
Z Y o, 0x;0x; Z bio "9x; e

ij=1 i=1

=Lu—-cu<0.
ZHABRFRE JGTEK™ PN

n
Lu= Y Gjmee—+ » bom <0,
ij=1

R % By R £
V(M) = e — e~
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- d
Wy 3L (1) > 0.2) vy, = 0.3)

zlv = —e_”rz {402 Z EU},EJ —2a Z(Eii + Z,’)_C,') .

ij=1 i=1

LD ALLO s, ro NFEAERIER Sro/2 N2 BIER 2 8] DX 38, )R] LA
PRIEL
w(M) = u(M) + ev(M)
D E@Wﬁﬁ%; P = (%)z W > u(My).

1
B X, FE RO ER X IRD PR Liw = Liu + eLyv < 0, T Lhw fI 5 /ME
WAED Wi ik B, TAED HIANA TR Ew = u(M) > u(My), ££ WL EITR R
Sw > u(My), BT CAw 1E My SRR /IME, N AT

(9_w (M) > 0.
ov

g1 O
‘EE@J% <0, NI

ou ow ov
E(Mo) = E(MO) = 8E(Mo) > 0.
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