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FE, RERBEHFRARTR¥YETRHETNS,

b2 21}
1. A (R RREMIREEAM = ENB RS, U w(x, ) RRBIENE » S0 SERZ: BFF



§2 EBIUR(A Alembert) 22 R K K516

FRALE SR, BRIRshd &+

H o WHHER . E ABIRKER.

RAMKNRAATTER, RIEH o (2, )BETE

‘7<p(1) ) a )

7t Tax

. du

(Eﬂ

du
En

2. TEFFE RSN A, IR A EE, (RS EHE, QRSB ERELR LD H T HX =

1 5L T B A R BG4 5 R0 o

3. WRIE: T KRN ARSI TR N

d
Eﬂ

Hebon NEBEHHEEL3)

(5 ) 5e]-elr-

Jdu
r

I3

1.3

4. X FRMATHREA —REE EEASEAEAT WKL THEOFHMLE, IXT HEE

HRUNMERE T B .

5. —FREHSKME, —WmEE,

B R b R, SRR L 5 R IE L A R R LR SN

B3 , L5 5% B 78 BT 3 2 R 2 M Tl

6. % F(&),G(O¥RHEELH

('1.11)o
7. Bk

S - -y >0 HERES R

RELETFEREBIE Flr-a),G(r+a) IR ERT#E

1

wlrsy,t) = ey
A .

Atu _a’u

Il Axl

R
.
r7y~

§2 IKEADI/R(A’ Alembert) AF ERIIERE

1. BEE AAFFHERIINERIRS H RS A EMEE, EWU, SN AE
MR, ZEMEEOTAREE HAXEMIER LR ARRENGE B ENBRET
330 7 ) D PR B 7 A A 2 R (BRI PR AS A AR B, R R BT R AR O BUR ) B9 R
BN, JUAS G 11 I AE — Yk b B P AR I IE T LA B8 A & B AR R R ik b
T 7 A B I AN T AR . XN FRAR Y R MERE, EREREEEREZ. B
Xt T P TR R R AR R R M W B B SOk U, AR L M. BN, X R AR B O B

(1.14) % w, (z,t ) BH R

B, u,(x, ) BRFTE

3%y , 9%u .
——Tat —a —axzzfl(x,t) (21)
a3’ 3* ,
azl;_azaxufzfz(x’t) (2.2)
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M, X FEZBRFEER C,.C, ¥

ulx,t) = Ciu(x,t)+ Cru,(x,t) (2.3)
2HB
%_aZ%z Cofi(z,t) + Cofalx,t) (2.4)

F R . T4 TR R R A 0 SRR A0 — A BB R R S A P R SR IR S BT R R A
EENRBEAMBT AN, B 18 4, 1% F (Bernoulli) & LA i) 18 B M (Fourier) 8
B A A TR R T T K R B 7 R A R Al

2. BESHHEMNEANRBE 0T ERESH BT HEE, N B RRFEA
F B H BN R N R &AM R R LR AR RES . 10 R BT &R Y (5%
ZIOKBEMRK, MATMEN X ARERER AN EEARREN —BREETHEER,
B4 & S R T LA 2R SER SR FT S BRI KR ER N TR AXFELT &

] R VA 45 0 0 T BT K
%—azg——;%:f(z,t) (t >0, -0 < <+ ), (2.5)
l=0:u=¢(x),g—l;=¢(1) (—0 < x <+ ™). (2.6)

EXANERAEH A THEBAMERAMBEFF SCEERAMERE (LK IAE
(Cauchy) [E1), MR H, §1 FFFIMEMRBB(1.19)—(1.22), B TEEARGE XM, XH
BRES R AMLERE,HESEE,

ME§1 TR, FRQ.SFHARI (o, ) REFRHTESADERT S8, B
(2.5)% f=0 WAL T B AIREN; W 20 HFR N FIEBRE.

FTEENRATUEE, 3 FHERE2.5) .(2.6), ALRT LS 248 2 i B R AKX,
T ELiE BT LA R U 2 B B I s R B LA

KT KRB ERVERE, RNEEEBRANMD TR R ERFTBBERLN . X TXH
ARG, [RIRE BT 2 B 0 JEL TR, BN AN R BB w, (o, )M wy (o, 2) 5 SR T R BIE 7]

azu zazu

(I) a—;z-_a 3—?20, (27)
=0 u=g(x), T4=y(a) (2.8)
gl
i1;‘az(’)—z-usz(Jc,t), (2.9)
dt dx
(1D
1=0: u=0, %%:0 (2.10)

B IRA u=u (z,0) + u,(z, ) R—ERBEMERER.5) . Q.OMNBOERERER
WE)o KRR :H f(x, VFRBEMIMIBRAE o(2). . o(2) FRB K EIRBPRE X
A PR AR BT A B GEA RER L T LA R B U RSN B R (BT (L B B T ) 3K
REBMBERSHREGI I AT) SRR LN R R,

R, N TORMAIME IR (2.5) (2.6) , RE 45K M8 57 0 J7 B4 3k 5 K00 16 AR A K9 )



§2 SEBIMIR(d Alembert)A 3 I B 5 #

{8 15] (1) B 36 77 YR 7 AR A 57 IR D46 2% A4 B W ELIRL R (11) B AT

B RATEEABRAEROVERB(D, €7 ST A EREHRATTERE,
FIAFAXE:

& =1x-at,

PR S & R BOR S EANEN 15 3

7= x+at. (2.11)

dx d&dx Iy dx & dyg
3%u J (du\dg 3 (du\dp _3u ?u  J’u
Y
K,
Ju _ (du du tu 2(32u ’u %u
—t—a(—” 'a—e)y W—a aEZ 36877 3 2)
M,
w2 9'u _ » %u
a4 a7 T T agay
BT o' >0, EHl, RAQIDAF RN ALE, TRC. BN
’u
8_—5877_0'

(2.12)
FRQADAUEERR, WEXLT B4 K. BXT e B K. REHBFHE
38 N

(&, q) = F(&) + G(yp), (2.13)
o F A1 G RAT B T 805 0 B B R K
FLAR BBk 9 7 B BE AT TR (2. 7) BB AR R R

ulx,t) = F(xr —at) + G(x + at).

(2.14)
FA XA ERELD, R B P& Q.8)RRERI F MG, Wik H w1 7 &
(DB
BEADRAWIE ZH(2.8),187]

ul,.o = F(z) + G(x) = ¢(x), (2.15)
du

o al{- F'(x)+ G (zx)) = ¢(x).

(2.16)
B (2.16) RFH B, 18
a(—F(x)+G(x))+C:JI g(a)da, (2.17)
He o, RIEE—&,T C BB EH.
B(2.15)#(2.17) , LT LI F MG
x C
F(x) = é—go(x) - 2—1‘;LO g(a)da + 5o
) L c (2.18)
G(x) = 5 ola) + ﬁjl_n¢(a)da -0

EEMRAQ.14) , B B HME R (D B #
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ulx,t) = plx — at) + o(x + at) + Lj.l.m(p(a)da. (2.19)

2 2a)..
ENARBRAEARRAK,

AT LAE H, G0 S0 E 1) B (1) A e, WA — 2 T A e A0 3R AR F A B IUR 2R (2. 19) %
Tk, ER—E R, R, EUES C EREENBFTRAEE L HELEIH
BRI ES  MARERIE, Y o(2)€ CL¢(2)EC B,(2.19) R B4 B HE R (D
fif . XBERMKBR

EE2.1 % o(x)ECHR),P()EC (R),HAMERM(2.7) . (2.8) FEME—H
8 ou(x, ), EHEBIURAR(2.19) % H,

#ou(x, ) RFWE KA ESZKRBEGITUMAAR (2. 19)FEH,

3.6 MNQIORTTR, AmRER TR FE#, W LLERRRE N
Flx—at)M G(x+ ar) BT R, by e T LUAS B35 2 308 W W sl A48 1L 0, BL7E
TSI

x5

&(x,t):F(I—qt) (a >0), (2.20)
BRECRFREHFRNM, 4 AR, 0T LUE B E—4 A BR3P RTE & i
AR B, £t =08, a(x,0)=F(x), EXMMNFH
TR IR SRS (Y TR W 4R B 20 & S B RAS) L an &
L4 ERFR. BREA ¢ Foale,)=Fla—a,), £ O
(x,w)FEE, EHMYTFREAMEENAEFE T —BRERE
ate JUNE 1.4 BE TR, HEFOHES, XEELEAS
Wit o £ B B, XL SRR R A H (2.20)
BT 2B, IR S B AW B E o G, B, IR T
WEHFRNIEW F(x - a) B ERNS AR, KR
LHHEEBE. AR BN G+ a) M RN EREBE, KL
P R IR BB LA & o (A G, BT LAEGE,
FRQSTHBMER o EREHOEBEET. RXHEERAB(DHBERRNE
5 38 e I ZE AR 4B WA B IR 7 B, URR Ot 8B R (WM ARITIRE ) o

4. MR EREREMPEEE A EB I RAR (2. 19) L B F LUE &, #1E ] #E
(2.7) (2.8)fRTE L X FPHE =0 b A (2, ) HE o (x, ) BVRTER o(2) K ¢(2)E
 MIXE 2 —at,z+a ] EHEFE—HE, TS o(2), o() EHEXEIHETLR, X

RN (o, AR B R (o, ) S BRI & L BRSSO
T8 60 D LR 1.5)
ARV =0 B~ AR, 2] A, R MBS = 2, +at A

1]
=

[~~~ ~~""7""72

B4

(RN - LWHR = 2, — at, ENAER 2,2, |~ BHR— A=A KBE 1.6)

WEMAR K EAE— A (e, O MRBIK EESREEXE [z, 2, JZHE8, FHit, #EL=ME
I P M B R X8 [, , 2, ] ERRIER SRR DR E , T 5 1 IX 8] 4 69 9 3 R AF Ko



§2 KBAUL/R(d’ Alembert) A3 KI5 8 11

EA KRR EE 2, , 0, | WRERE . AERE [z, , 2, ] LTI ZMA, B AT UEHR
SE DX 52 42 R E WIAE ) R A4 7

t t

o x—at {KWMXa xtar x o x
B1.5 H1.6

B, MR TER M =0, MERER o ()5 ¢()MEEXE (2,2, | EAE
HFRRGEWSN) . W2, & 30HE ¢ 5, ZWFHEBMERZMRNsIRmBNEE)
A EFR

- a<L s, +tat (t>0) (2.21)
FTBR & , i fE L B AR R 2w, b F IR B RS, £ (2, ) F@E L, (2. 2D X HRR
X 1.7 BR A XA [, x, ) RME S, 75X K h, MEAENE « (o, ) HE
ERZEXE [, ,r, ] LY &R AR KBS, u (o, ) MEENAZ XA
[z, 2, ) EVIRG S0 . 255 BRI (o, o, JCHE R — 5L 2 BRI B — 28 2y BRI

BB B AR BB R A & - B (= oy + a) BRI SR 1.8) 0

t !

S X 45 7
x=x,—at x=x,+at —_—

@] X . Xy X (o] Xo X

B’1.7 Al1.8

fe bR A TEEIZE (o, OFE EBEN +  WHK c =0y o WUHFE

MRFREEEENMAM, BRI EE T ROBESR, RINAD, KL LR ELRE
&, WA UAHREEEE, ERRI B - EERF
B BLTE R RSB B R IE — R Ak R R K B B R A

3%u 232u
Vw298 g (1>0,0< 2< ), (2.22)
at 31
=0 u = p(a). 5% = g(2) (0< x < ), (2.23)

xr = 0: u = 0_ : (2.24)



12 -8 Wy H R

AT RSP, BT LR 2 =0 WAMMRA RKIFEE, LRERIN S B G »
=0 X—REERFEAS . XHEEBN— T RILAE by R 309 5 5 R R 2 g
AR ERRZOERRSERENH, WETRY: MAKE x>0 FE L1
B ER N BN L ~ o<z <co FIYREK, (75 F R J5 19 o 1 % 18 0 4 76 B, L
RIE r=0MEHXNE,

iE P() R V() RBH ()R () FNERTI B RS, HEPIRAR, UO(2)
B w () BB i ] 75 18] B3 i) A

Ulz,1) = 208(x + at) + &z - ar)] + Zirwqr(e)ds. (2.25)
AJar-ar
BB B U, ) o =0 S8 0T, B %
7(@an) + o= ar)) + L[ wierae = 0.

A, REH o(2) & () EFEF, ks, 4
e(z) (x=0),
-e(-2) (#<0),
¢(z) (z=0),
-¢9(-z) (2<0),

d(x) = ’ (2.26)

V(x) :, (2.27)

AR B ER,
TR ¥ LHEXNES 0(2) R (a)RA2.25)2, B8 6 (2.22)—(2.24) 9 R
A

Flotaan) + oo - an)+ L[ p(de (2> an,
u(x,1) = o (2.28)
%[‘P(IJ*QZ)_¢(af*1)]+zlzL_I</1(5)dE (0L x < at).

S.FFRIRE  BITER (12 509830 4R 30 16 T 09 90 (4 7] A

32u zazu_

3.7 ¢ a—xz—f(x,t), (2.29)
(1) 5

t=0: u=0,ﬁ=0. (2.30)

o T SRR IR BT T LA i B0 3 U AL SBT3 3 0 8 1 3K 8 e AL 4 A
B U 75 % 0 9 50 A T, A T T U P B TS 3 6 0 07 TR B 2

BT BT % 2R 08 R L ) T MR , TR AT 2 4 006 7R 7 22 2K 10 ) 0 A 70 3 — 6 43
R,

WS LS R TR BAA, BB £z, )RR ¢ B x 40 B (7 I 7
RIS TS RREE, BATE0, )5 RE TR BE Az = 1,1~ 1, (= 1,2, 1),
EBNIMOB B Ar, 1, f(x, O ERS ¢ B3, AT f(z,0) REFRo BT f(x,1,)
“FE8) R e )RR, R B Aty o E o T P A B R R

flaoe)ay RN EEBERB R ¢ = ¢, 0 EBIEEEE , T F7 7= 4 1 % 3 7T 1A i



§2 HHN/R(d Alembert) 202 (I 1 1& 13

T I 6 55 YR J7 R4 AR S OB 4R 2 1 B0 L R R R i

W, IEW
—(972—'—& 31',2_0 (l>ll),

)W (2.31)
t=1¢:W=0, e f(x,t)Ae,

7

HMON W, t51,,00)0 HBEBMEE, (o, ) BT EM BB RATUEBRZLH X
RhBRET A BN KB, E MBI (1D B w (o, 0) NIRAR

{
u(x,t) :Al[iJrBOJ_ZlW(x,t;tl,At,-). (2.32)

HFQIDNEHFER, U W E Ay, REWL,BWMBEIE W(x,50) HTFRFTBRME
figt 1) &

PE 52
—Z‘Y—az——vvz—=0 (t > 1),
at dx

5 (2.33)
t =t W=0,—%=f(x,r)
A,
W(x,t5¢,,01,) = A, W(x,151,).
FREMBBB(DMBATRRN
u(x,t)= A“TUZVV(I’“ t,,At) = AliIIIOZW(I,t; t,)At,
= J,W(I,l; r)dr.
XEEL,RMABHWTH
BE 2.2 & W(x,t:o0) BVMERBEQ.33) MM « HSE0) W
u(x,t) = J'W(x,t;r)dr (2.34)
R ME R (1) B

EF 2.2 BN F R RIE (S Duhamel RIE),
HEE W(r, ;o) MBARER, EMHEMM2.33) PEESR ¢ =1 -7, MM,
(2.33)4kH
W, W

ey —ad =0 (:>0),
o o , (2.35)
t"=0:. W=0, 5‘7Vr = f(x,1)
IR, FTEFMAXENRARR2.19), REBHEN
xtat’ r+alt—r1)
W) = oo pteode = 5o fe e (2.36)

FACA (2. 34) R 3018 B BT & 22 50 9048 1) R (1) B A

t x+a(r—1)
u(x,t)= Z%L J e )f(f,r)dEdr
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- ziﬂ(;f(s,r)dsdr, (2.37)

HAEXE G R, )FEEGR (0, )W THERRIELXRS ¢ LM =ALRE, LE
1.9,

EE, FATE X Y BRI G SA RN R T E MR AR (1D B i R A
(2.3 BT AT 0L E M I (11) B 38 7 B4 SR 0 E ST 80F EMRIE,

T

B1.9
B feC MNQIDK  HXTESLEFSNKRFEN,ATE

A 1A R R R R CEPI R N P
T4 e+ 2 el 0,0 - LG - ale - 0,0 )dr,
24 e ate - 0,0 - fa - ale - 0,0 a,
Tt Lt al 20— e - ale - 0,0 s,
FRA
e R I}

B w(x, )W RHR(2.29), ﬁm(2.37)iﬁ&g—?%§%iﬁﬂfé

du
u(z,t)|,:0 :0, ﬂ o :0;

Bz, )W RHIEERMF(2.30)0 BTLAQR.3NRARAM u(x, ) B R E M) K
PR, BIA 5 AR PMERIE(2.5) . (2.6) Kf#,

BeJa , WATIHE 55 AL B A AT LARE A T3 5 Wk i 3h 75 72 i 40 74 1m0 R, T EL s B R AR
FTHHERBEUREETR(ANPEISTB)MERRNE, 2HPESRARX—RHE,

=] 4}
1. IEHH B
(- 2) 3= % (1-£)Z% >o0.8%0

BT LLE R



§2 EBANUR(d Alember) 223 I M 15 4% 15

_ F(xr - at) + G(xr + at)
- h - ’

Heh PG 0 S RA W5 S0 28 50K, T OR AR € B9 B0 1R R

t=0: u= 50(1),{?7—':: o(x).

2. WA EN ()5 o () W6 226 BE 0 A P B, 37 UK 0 3 7 R 4 4L 131 B B R (L o1 A £ B AL ALY
3. A 3B U , SR M B0 7 R 9 ¥ (Goursat) 1) B

2 2
du 2(7“14

E R R
Ul w-0=@(x),
Ul ,ramo=¢(2), (p(0)=¢(0)).
4. NHEEF KBS T REEINE(2.5) (2.6) iEB 4 f(x, )RR,
(1) R EAAE » BHKE[x,, ] EREEL AR ERE [, 7 TH9 8 i X 38, DA S
AEEEL;
(2) 7 K (2, o, ] L BT AR B0 06 2R P o — L B X R [ 2, L1, JHI B E XK AR M .
5. K@
{u,,azuno, >0, t>0,

wl,o=@lx), ul,.,=0,
w, =k, |, =0,

K HEEE.

6. RV HE B

Uy, —u,, =0, 0<t<kr, k>1,
ul,co=go(x), x=0,
ul, o=@ (), x>0,
U g = p(2),

He ¢, (0)=¢(0),
7. R TR YA B R
u, —u, =0, 0<:<f(x),
{u|,=,:sv(1),
ulimpin = $(2),
Hd o(0)= ¢(0), 1= (O HNBBEAHRN A TREL 2=t Ha= 1 ZEmEEig, BX 0 o,
F{x)#1,
8. KU Bh o 2 K BIE R

2 2

du Iu ¢ si
—s - ——=tsinx
dt Jdx ’

ul,.0=0, du =sin r.
t t=0
9. SRR B R P E R
U, =a u, t tx
I xx ZT'_:Z_)Z"
u‘I:O:O
1
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83 VLA EEE

L SRERE EVWERT RSB RR, A i — 4 % 5 3 7 R W) 8
LM ERANRE— )BTRS,

X B A R 8P 48 7] B .
g—;—azj—;‘g:f(x,t), (3.1)
$ =000 = pla), 38 = g(a), (3.2)
xr=0:u=0,
x=1:u=0. (3.3)
TR PR, b 3R T 08 19) BT A4 A 28 F T8 4N 900 08 1
%u, , 3%,

aﬁ—aaf =0,

(D

t=0: u,=g(x), =¢(x),
z=0fM x=1{; 1—0;
azuz 82

Era ~a’ Tz_ =/Cx,1),

(11) _ o Ju,
t=0: u,=0, 37

a=0Mx=1: u,=0;

:O’

miH B RE
u=u, tu,.
ERS2 i —# R ERMEE (D). T & LUE S, 58D LE% % RS ()
SRR U, RATH S5 2 R (1) BR AR, 4% T AR B ) B (1) .
R (D)3 7 A5 B 5 A 54 FE B RSO B R A2 . T il — A 2 3R )
T AT LA 43 8 B 25 18T B R IR B B B A0 32 4% B BT A 1) B 7 AT LA 4 AR R4 o R () 4 2
B BREK BN, HHRL T 7 S8, SRR B B BT AR 43 R A, M T 24 B 16 7 A Bt 4% 25 B9 95 W 4
Rk, GRRR, SHAFHLEHRAY
ulz,1)=X(x)T(2)
B REBR AR , T 81 B 2 4R 3 2ok 8 T LA 58 o 5 P A 1 AR IS B
AR SATT ¥ 40 4 48 40 o] P 3K — A8 35 Sfe SR 8 900 30 11 14
tu 3%

a7 "4 520, (3.4

(D

QJ

= (), (3.5)
x=0Kk x=1: u=0. (3.6)

t=0: u=go(x),
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BIMTARFBEG.ONILUSBTENIEF LA EETE) MR
ulx,t) = X(2)T(2), (3.7)
HERECHBEFKBDALZMEG.6)0 XE X()K T(ORHNERNE c HEXEMN St BEX
) ¥ %8 BB B o
B DRAKTEG.4),155
X()T'(t)-a* X" (2)T(t)=0.
¥ERXaETER A
T'(t) _ X'(x)
a"T(t) X))~

HTFEG.)XP,ENNE R AHE »r WER  ELGFHWMENSE, REE TR —
NEBATRE, iCEE - ACERNE) , 5 H
T(t) + 2a*T(t) =0, (3.9)

(3.8)

54
X' (x)+ AX(x) = 0. (3.10)
XEEL, G ORBEIBEARNE M IR, HP MU HFBER . A —MUEH
BEARE -, BAITTLLGERBXFENHEERE T()R X(2), NTIBEIHE(3.4) 15 #
(3.7,
o T8 AR W R TR R AR (3.6) R LA B TR 5 B (3.10) B R 1 R A%
G5
X@0)=0, X()=0 (3.11)
MR LA, TR (3.10)AEMBE A >0,2=0 UK A<0 MiA[R, T o =f1ELiTie,
MR A 2 A<08, (3. 10) K@M AT S R
X(x):clem"+cze‘/f_"
B EWHEDRFMG 1), ML
C,+C;,=0,
C.eml+cze_ml:0.
i ¥
1 1
e/—_u e—/~_az
U C, = C, =0, HfE A<0 MR8 REIZEF AL,
MR B %A =0 K, R 10) KBTS 1
_ X(zx)=C,+C,x.
BEWENRFZMHGID, X(OHOBREBEETE,
MEC Ha>on, FEGIOMWEMEFUTER:
X(x)=C, cosvV Az + C,sinV Ax.
B R &M X(0)=0% C, =0,HH
X(1)=C,sinvV Al =0
AL, R T C,70, LM sinV/ Al =0, T

#0,
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(B =1,2,). (3.12)
EHERKE T —BEF®R

&uﬁzcmn¢x(k:1£wﬁ. (3.13)

FR(3. 13)4451‘%5%%%‘3(%3%“6&5}75*@(3.10)?%;@5215%{4:(3.11)H’~Jﬁﬁﬁ(ﬁiﬁﬁfﬁﬁ).
i A =X 72 ﬁij{ﬁﬁ K E A E (A EE)
¥EAE A RAFRG.OY, B HERN
T,(t) = Aycos ¥ + Bsin ¥ (k = 1,2,), (3.14)

{ l
Heb A, B, AEEHE L.
EHCRBETEGC ONBEFRKARZMG.OMTHSEERE MR

MMJ)zXAﬂTAHz(&mJ%— %% (b =1,2,-).

BRARNMBOEEXMERNE SN REH S, UBEAMERED MR, Wi,
BEREFH A, B, #
ki

ulx,t) = 2<Akcosk[ﬂt+3,,sinklﬂt>sin—~f (3.15)

k=1 [
WREMBE&KMH3.5),
FEIE L RREAT LUETR S0,

dulx,t) _ kra [ . kma kma \ . kx
77 = Z;l_( A,,sml—t +BkCOSl—f)SlnTI,

B W3R A (3. 5) A

. kma \ .
t + B,sin —~1—t )sm

o0

olx) = ZAksin kl—";r
=1

~\ B,k
p(x) = 3 g b
k=1

B A, FIZST 0 41 () B g ) 2EL0, £ Do I 2 TF L2 0 G 0 6 3,
=3f¢uhmﬁwa

(3.16)
B, kmf ¢(&)sin —EdE

FE(3.16) KR A, , B, RA(3.15) 5018 B G 0E X 327 0990 2018 15 B8 (1) B %
BRAEUE B 24 52 (R R (D) BRI IR S AF B R B o (2) A ¢ () W B — 5 9 SR 1R, SR K
G.IS)HELRXERAEHF. ERFRKG.15)PHE—RBHLEHEG.4), HIL R E

O —Mty  EFEFENREHTR—MEWM
Liyl-2py=0
R L B8 vt 550 3 F) 1% 58053 7 2 04 46 T8 49 0 [ A9 9 7 B 98 — 0028 /R ( Sturm- Liouville) [ 8, 18 3% Fh [ B o i
Rl A(BA ) A0 B (B B
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TEHTE @ Bl g R —E M RN, BB IS AT ABTOR SR E T w2, R
A TREGAS)RSFHEREN R -BRHE, BAE—EHRLEFTE3.4), WA PIHRMNT
(3.5)FMiL R &M 3. 6) M EHEBRIHER T,

R 9518 B B S T

Bl 3.1 E o()EC,g()EC,HH ¢(0)=9(1)=¢"(0)=¢"(1)=¢(0) =
S(=0, % A, B, 3. 16)XBE. MARE

;kzlAk’, ;kZ\Bkl

CIR 0PN RON e

MEE3 LM, GIHRENET » ke BIHRS R UGEHRBE 4 B — Bl
g, B T i 263K B M OB T w BRI P H BT A w W62 A AL 7 AR WG A 1 R
R, WG

T 3.1 HEM o(2)EC, ¢(2)EC IR

e(0) = (1) = ¢"(0) = ¢"(1) = ¢$(0) = ¢(l) =0, (3.17)

MZEH T ROEMRAE (D HRRFEN, ETUARKG. 1AM, Kb A, kB, &
(3.16) B ZE -

BEREHFGAT)IEBESEYE

PAEsRMyT SR RAAEEEEAER A MEEMR (3. 7) RS0 b HE R &
(3. 1)—3.3) W X —FEhy S ETRE, 18 Ly, @B (Fourier) B A A X
—HERERES TR BEREXMHREIBERER THENRBMERSEN B Zs
LR EER A,

Moo() B () ARWRETR 3.1 PRI R BII, () & ¢ (e )k ¥ 22 R 50
B, AT LR o () & ¢ ()5 518 BLR S

"y B,kmra kr

ol . km -~ .
¢, (x) = ;Aksm—l—x, g, (x) = Z —sin

b - 24 SR R ’
35T WG S0 o, () B g, () BIFTR(3. 4) YR
at kr

u,(x,t) = E(Akcos@+3ksink7;—)sin—z—x, (3.18)
k=1

Wi, EEHBATF 3 1) XABHHERB, Bt u(x, )T LHE N B ES
w, (2, ) BT R IR T w, (x, ) B KRAE B FHRAT o ()X ¢(2)e H n
TRAEE, BT AR o, (2, ) BRI ELUR, BT B RO RFFCEWE, D) KRR
MBI R, L XEFRTZARN . EREMBERSERR « (2, 0), EREK
B u, (x, ) EIF R BRSEBRAE L, BT LB BR AR A AR M (28 ME X, BEHR
RARE EBR R K. 8 R e R A DR E R R R

2. BOMBENY B3 1S) WA, A ER (D KRR

u,(x,t)= (Akcos k—;m—t + B, sin k—;rg—t)sin kl—nx
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MR M, £ A5 R

we(x.1) = Nycos(wt + 6, )sin kz—":r, (3.19)
A -B
H¥ N, =/ A2+ B;, —kﬂ,cosﬁ . S ,sin@kz-—*."ﬂf%}ﬂi,]\hﬁ:
«/Ai + B? VAL + B

KRR, 0, 70 EAE, 0, 0B A, BT bt a=£ﬁ)ﬂ‘léﬁ ks
A BB o, RSHABMHRCGRK [ KH T MEE ) E%, T 0y ES H)HE.
FRw (r00) = Nysin e cos(awye + 0,) I F BERO 1530 B - 657 % 1B A 2% 1 5 4159

A — 450 R 30+ 1 B0 A AT mamaymsm ‘ﬁ?iﬁ?ﬁxﬂﬁiiﬁ 8% F i

F le}:'—l(m =0,1, - A SRR RIFRS KA E R, KX RNIRSD

FRARBE. TR, u(x,  )MEBER(3. 15)FRRBHIRSIFIM(3.4)—(3.6) 12 b — £ 545
R, BT AR HR 08 S [R] 60 5 B 0 T B R , BT LA 43 B B vk SRR M BE SRR
SRET & B P  FUE R e LA S AT R R, TS SR I FIRSNIOIRIE . BT

BE &t i B I 5 T 0of o7 i (50 9 8 st 2 L R M BT o 9 o wl=ﬂ X ERNEHESE. H

ROBABFRE o, WERFE. HRAZE. BFAMRENE TN HEST SZEBNTR.
Y X —F LSRR S AR MRBERRAEAN,

Bl WEMPREEE s B =0K 2= £, A x=c(0<c<)4tm ERE A,
T 5 O AF B h s, SRS sh e,

U u(a, ORFEERE NS, EHEG.4)—G6), Hh B AGHTE R

ci'l (0< < <),
u(x,0) = ¢p(x) = N (3.20)
Z_—C(l—x) (e < x < 1),
T (x.0) = ga) =0. (3.21)
RIREEIE w(x, )ATLARA G 15)RER, BT ¢(2)=0,8FAEK B, =0, XA (3.16)X 5
A, = %Jl(p(f)sin k—”&dé

2( h_. 2
=7joce kxeae + jl (1 - &)sin e

2h1? . kmc
_nc(l—c)ksml ’
FREE

) w
Zhi Lo kmqm Excos kﬂt (3.22)

el — o) BT 1 l

3. EFRFEAOME  BAEITISEFF R I 5 89903 18 15 A8

ulz,t) =
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Pu 22 (3.23)
W a ﬁ—f T,1), .
DY, = 0:w = 0,2% =0, (3.24)

t
r=0Hx=1{0; u=0. (3.25)

RS2 FEFRESDTEMEMNENELT2EM, WA ERIENT K
FRUBER & Wz, ;) BRYDEBEE
"a—tz“f—a“%ﬁ’zo (t> 1),
t=t: W=0,5-= flx,7),
r=0Mzx =1[:
R (P =0 825,00

IWw
t

S

=0

w(z,1) ZJ’W(I,t;r)dr (3.27)

AR E R B (1) MR
St =t-,IBREMBE3.26)54kN
aa_}-az%:o (t" >0),

, a
t'=0; W= 0,% = f(x,7),

r=0Mzx=10:W=0.

(3.26)

(3.28)

BT 78 RGO R R AR IR E (3. 28) MRS RIBE (1) /& TR — 28, 8T 0 A b

—BOBERERBNEGR. FH3.15).(3.16) K, ®18 2

_ - . kma . . kx
W= W(x,t;7r)= ;Bk(r)sml—t sin ==z

= ZBk(r)sink—?‘i(z— z')sinkl—".z, (3.29)
k=1

B, () = ZZ—J;f(E,r)sin%EEdﬁ. (3.30)

Ta

B FFRAL R IR, 42 (3.29) 1R A(3.27) , BB BIR A R (1D B A
ulx,t) = j;W(x,t;z')dr = Z:J;Bk(t)sin klﬂ(t — 7)dr * sin k—”r. (3.31)

!
KUUFEE 3.1, AR TE f(2,0) € C* LARTES AW R KM
fQ0,8)=f(1,)=0
ABIR T, B8 (3.31) B R % # Rl (1D I

4. EFRBRFHHME Ba, RIOHEERE B RIEFRA R K04 00D ER

B, Bp
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a%u 2 tu flzat) (3.32)
37 4 52 = Sl .

a
t =0: u = o(x), % = ¢(x), (3.33)

r=0:u= pu(2),

r=1l:u= pu(1). (3.34)
XL BB o(x),¢(x), f(a, )W B FTHE T A KRS, BB RE 0, (1), (DRFZ
Mg S8, A 1, (0) = 1, (0) =0, FIARMER, XA R LG8 AR (1D A

92u3 zazu.x
3‘["2_‘_61 W—O, (335)
I u,
(11 <t =0: u; =0, a—t=0, (3.36)
x=0: uy=p,(t),
z=1: uy= (1), (3.37)

miRAE(3.32)—(3.34)Kifg N
u=u, tu,tu;.
B, [EE(3.35)—(3.37) WR AR AW A E R (D (D RK$B, AR E
S A S R B E Y T A R AL R SRIREDET . B, A A

U(x,t)=;z,(z‘)+—'lr—'(/zz(t)—;11(t)) (3.38)
GRER—IMHEHREZMGGIDHELE., BIETH
V=u-U (3.39)
SIAFHARMER V,5HEHEIEFRYTE
%—[-‘;—az%: —,u”.(t)—li(//z(t)'/z”l(t))
FEE 7K W1 46 &A%
= uy(2,0) = U(,0) =~ £1,(0) = F(1(0) = 4, (0)),
t =0: ﬂ

57 = (1),(2,0) = U (2,0) == ¢/, (0) = 7-(u2(0) = /1 (0)),

Fet V XEREEFUIGH RN, Bk, TIREENERANEEM T ERY V,#md
(3.39)2%, >z B uy 48 B 497 21 6 A &R (111) Y e
ui(x,t)=V(x,t)+ U(x,t).

3 A
L. RIS B A5 Bk R T 90 L RR A -

3ty , 3%
—=a" —
3[ 31"

(1) . 3nxr du
u|,.o=sin ==

a7 t=0=x(l—1) (0<x<1?),

u(0,t)=u(l,t)=0.
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d°u 2 %u 0
r?[ (7_1‘

J
u(0,6)=0, 5=(1,£)=0,
Jdx

(2)
w(r0)= 2,
Zﬁﬁm:o
2. WM -IREE, WSS NERTERBIRE, A EREEBALE RN
Au_ 5 9%
a YA
u0,t)=0, u(l{,t)=A sin wt,
u(I,O):Z—L:(I,O):O.
KRR I a) B
3. RIS R
u,—a’u,, =0, 0<z<i, t>0
WRUTERREHIMR:
(1) u |J‘:1):ur |.1:l:0'
u |,:0:sin%7r1, u, l,:,,:sin%mr.
(2) u, |,,:r): L |.r:[ =0,
ul,g=x, uz|z:0:0-

4. FASE A B R K SR 2 (A e L
U, —a'u,, =g, 0< x<1,t>0,

u|:()7u.rl ,:0
u|,070, “:|,o Sin%
He g hEH.
5. R4 A B ok T IR R A
Pu_ 220wy
A P
a

u|r:():_l: [:0:0’
ul::(l'u|1=l 0

6. AABERERTEEHME:

92“+2b Qu_ 29%u (b>0)
34 a: ¢ ’

§4 ST RERIF] TR
1 MEHHRNSH AATESRHERS IR, HRUBRSNENHS L=



24 F—E WHHE

BRI PRI E M A, SRR IETE A0, 7% BT B IR St JAT1E LA
TN ERRBE:

1. BRI BEAR/N AT AT LA — Sk i T . RIS, EMEEE o BHE.

2. BH PO B —FE N, B E S ST B X — P AR SN R B, BT %
WSS RFEER,

3. BEZEM, EXNSHERA S EEMEI,.

KRN FELEE TVPE Oxy .0 u(a,y, t)icBEE(x, y)ATERZ ¢ BRI, ATLL
MR TS LR TR TSR IES BRI TR,

MF-AIRKENERESEHL LERNELABRE MWEHFREE—-AWEKND TEE
6 (AR B JLB R 1) o XA AT MR i R P IR — e — N800 [, M AL T
L PIEIER > 43 B X T AR T WAL N Sk mEE, X5 K
LE i E:N=18

TR OAMERBRRS TR, AR EER—/R A, EE Oy FEHEMBEN QWA
L10,EEF N TERERENL K A WMNEHRB T). UTRHEENBE(,: +A)H
ER TS A Kb LR Bl B X — /MR BRI s B AL,

u
Lel ) A
A /‘r
A i
L[
)
]
]
1
e | e e e e A—-f ——————-
o : y
Jem T T
2 s
X r n
& 1.10

HEREMTE A MR LMK D, BANANAR, EE Oxy FERHBREIT, U1
Ttz A MYIL T, v "R AR A0, s RAMAET WYL TR, n FRFHRET
RIS, AWK THHESeXx v MR —H, BOUBAH w(z,y,0)E R, A K
TRBRAu=u(zx,y,t), MIEHRE v WHFEATUEI(~u,, —u,,1)

BEZEE W «,H s WHRR

(cos(x,s),cos(y,s),0),
v 75 WA LU

d
(cos(x,s),cos(y,s), %)

Fﬁu TXvy B‘Jﬁmmmﬁ(alyazyag)yﬁ*

_ du
a; —cos(y,s)+—a—s—uy,
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d u
a, = _COS(I,S) -a—su_, ,

d
as=u,cos(y,s)— u,cos(x,s)=u,cos(x,n)+ u,cos(y,n) =24

dn
el m, k) TEEEFNNSTER

T.=T

M w,u, RSBV T ~T 22
AL RSB I B A KA R
WAETR A _LRFF 251008 51
jF(x,y,z)drdy,

FrUTER BB (e, r + AORERIT A BIMFE R

1+ AL au
J [JTa—ds +ﬂF(1,y,t)d1dy]dt
t r n
a

XAEXABH R N R A Bsh BN
ﬂ[p Ta,y. A —p %—l;(x,y,t)}dxdy.
H 53 ’
[ (e [t

d d
:Iﬂp %(x,y,t + At) - pa—z;~(1,y,t):|dxdy.
!

BBt u XTF x,y B_BrR S B ES, FIAK K (Green) 2 X AT 5

(5 ) reo -0 5
H T i ] X (Al Bt 5 % IETJEiEE Q KERY, B EXRA B RIRS TR
’u  3u

3%u
Tt ) AR

iEpI= al,f -=§ BAE BB IR 3 R AR T R

3ty 3*u  3A*u
= +
2.2 @ (ax2 3 2)+f

dxdydt = 0.

(4.1)

(4.2)

(4.3)

Hep fHRAFROBEI, 50 F WRSIFABEBIRE, FHILXAFNTBORNEY

BRI TR, N =0, FEEFKRW, LN HERN
a3ty - d°u +3 u
T (5,

HRABRMERRFDFTE, FREUA.DKG. HBHRI_BREHFE,

(4.4)
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2. ERFHNERE BIRSITENERFZGREE LR REMPIGEFERR,

Mz IR ETE — 4 BV IR R RIET R AR w (2, y,0) BAEH, H Hxt

B HE TR BB, AR E TR R s AL AR R B — DRI IR B, T 5 — N EM BR BT SR &R b Y,

MLAENKEZHHEIE LA —H., B ERS T8, B GNREEE N
{u(z,y,O) = o(x,y),

4.5)
3—?(1.31,0) = ¢(x,y), (

He o(r,y) R ¢(xr,y) NEHBRE

ERTFamash T BHEL X TRRS T ENAR FENRE BEOE =/

(1) BRI 71 E B B — 2 R0 s BB (8] T A8 4L . MBI R RN

ulx,y,t)| =0
=
ulx,y,t)|p = ulz,y,t), (4.6)

Hip I AERARTE Ozy FPHEEMBEME, p(x,y, ) HEHMEE . XFHF KR
HE—HKDREH

(2) MEMHARATUE-MERWEE LB HEH, AZRNEEINER, KR
R R A

—| =0, (4.7)

B —
du
In|p
Hop p(x,y, ) NECHER . XHORKBGHRNE_RDRES,
(3) B EAE MY IR E et R &GN
=0, (4.9)

du
<ﬂ + o'u) .
Hrh o HERIES ., W] L% B E RN H R &0

(3_“+au)

:#(I,y,[), (48)

Idn

He p(x,y,t ) REHER. XHORLKUEHRIE=ZLRDREN,
XF TR 4R s 7 AR, (6] A BT LR A ) B3, I E BT 48 B WD BR it K
u(x,y,0) = o(x,y),
{‘%u,y,m = p(z.y),
N % BB B B8 R 5 SR, RIS BB EF KM =z H R
3%u ,(3%u  *u | 3w
W (;9—;—2+W+£7)+f(1’y’z’t)’ (4.12)

BUIT KB = 4 5 3 5 2

= ulx,y,1), (4.10)

-0 g,y < o, (4.11)

NS

*u 2(32u 3%u azu)

72 = a 312+W+ﬁ (4.13)

W
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TR R &G SR AGNRERRER EEAEML.
3. EME TERMNEESAEH FEMERBENRE. §EEEHRUHTE
F% ] 4 i) R

*u  ,{3%u *u | d'u
3[2 - @ (7_1‘2 ayz E)zz ’
(4.14)

a
ul,_o = go(I,y,z),é—l; = g(xr,y,2).
=0

HERNEE - MERETE, MIEMBETR o(2,y,2),¢(x,y, =) RAERIHRIEL
B, Xit, o G NATER =V 2+ + CHIRE, RITTIRAKET ¢ 5r B u
=u(r,t) X, (4. 13) AT LIE K

%:az(gz—ru;+%g—l:). (4.15)
SRR, (4. 152 T —BSER,BNRE v=ru BURARMEE, (4.15) X 7]
5

tv Aty
arr t A
Eﬁﬂéﬁiﬁ@ﬁﬁ%%ﬁi%éﬁrﬁ],Mﬁ'ﬁ?ﬂf]ﬂ'b}ﬂfﬁﬁﬁﬂﬂmﬁﬁﬂéiﬁl‘ﬂﬂ(&14)9"1

HERXRIE R # o

% F— BV EE SR RO R TG R B R R R ERERE S = FEITS RS R, RATAT L
FABK T 435 ok — M E T T A 7 1) A A o REWBEHEFEBERIA-NET u(x,y,
o ) EEBEARRBRG AREZWRE LT HEEE M, #Z M, BT 3% 2 0 I 18 43 O 2
5K RO G [ B TS e R LRA B RN REET M, 5El wEER, BREY
¥ B %6 B A AS (Poisson) B A, J& k48 B 3K - 481 (Fritz John) ¥ X — HikE TRRHIKE

HTUEMARBEXFE, RIMGHEM (2,2, x) KiLER (2,5, 2)0 wWh(x,,
Ty 13)%E%A*Iﬁliﬁﬁﬂﬁﬁﬂ_‘mﬁﬁﬁ@ﬁ%ﬁ%@ﬁl EEEE A EU(L,,
y,x3) 0B r AR RERE S, F#FE

Mh(11,12,13,r) = Z#ghd,o’, (416)
Hip 4o FRRRE S, LHERT.
W41 B’ AEC, MERFEHER M, (z,,2,,2,, )V ERZKEST RN, HKEL
yikc

a* 2 3
(8—r2 + - ﬁ)M,,(xl,xz,xpr) =AM, (x,,x,,23,7) (4.17)

Gt a= > 5‘%)—‘5%}]&6%%

aM
= h(z,,x5,23) arh

1\|II\|1I||l||\lI|\|\lI|Illlll\ll| |

UDAN B02090312008

= 0. (4.18)

M, |,

0

l|\|||l\l||I|ll|II\I|lll\!llllll

E (4.16)XFE &K
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1
M (x,,x2;,25,7) = in h(x, + ra,,x, + ra,,x; + ra; ) dw,

5

Hep S, mfiskm, R E al+al+al=1,0l do HEMERE b/ ERYT,
H(4.19% £, (i=1,2,3) KRS, 748

AM, = ££HAh(L + re;)dw,
ﬁﬁfﬁﬁé‘&&bﬁ%iﬂw 7E 5
B R AR 2%, 378 51 '
iaA/ITh = ZI:—rIJ;HAth’

Kb D, Rz, 2y 1) R or RE BRI, BAf r RS — 5k, AT7

My L apay s HAhdc
EE ] LA =

H(4.20).(4.22) % (4.23)X , A8 M, (z,, x,, xs,r)ﬁﬁiiﬁ/%ﬁﬁu 17).

(4.19)

(4.20)

(4.21)

(4.22)

(4.23)

2 r>0, M4 1R EEBE M, (2,,2,,2,,r )T hx,,x,,15)0 MHN, Y~

O IR EER, (4 2) AP ERBG S -~ AR TAES 2 AR, b S

BmFE, 5I8EiE,
BT M, WE4.18) 5% M, & <0 kB NE M, € C?,

R ulx,,zy,2,, ) RWFRIE(4.14) (4. 15) B N EXTF 2,,2,, 0, EREY

g/

1
Mu(Il’IZ’var’t) = yp. u(x, +ra ,xr, t ra,,xr; + ra3,t)dcu,

RITH

(4.24)

51 4.2 B ulx,x,,2,, ) RATHE (4. 14) . (4.15) BRI 1 (4.24)F B M,

Y2 r e BRRHR, W 7

a’M, . @ 2 3

K (W*?ﬂ)Mu =0
S8k &

M“ =0 = Mq;(xlrIZvIS’r)s

aM,

a—t— o = M¢(11,1‘2 ,13,7‘).

W X (4.24)RGHAMA(4.14) 7718
a’AM, = %ﬂazg 3812:3 ulx + ra,t)do

(4.25)

(4.26)

(4.27)
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1 z 2

d a
= ﬂﬂé?u(x + ra,t)dw = TzzM“'

hi

FEAAHSI 4.1 PR 4. 17)R, BB (4.25) BRE u(x,,x,, 2, ) HRWRIE R
(4.15) ST %I AT #£75 (4.26) . (4.27), 5IFIEHE, .
¥ M, (x, .20, 25,7, t) R M, RM)TE <0 JEfEBRERH, W EE - o< r<
00,1=0 FBWHR(4.25)—(4.27) TR M 2,2, 70, ABE, v(x, 2y, 25,7,8) =
M (x,,x,,x5,7,8) R
3ty 2 3%y

t ar

=0, (4.28)

a
a
'U|,:U = rM‘F(Il;.szlj’r)y
U, t=0

(4.29)

= rMy(x,,x;,,25,7),
FR o ALUHEBIURARB S W M, = o, B4 r—0 RITBE u(z,,25,25,0).

4.1 W€ C,gEC  MWAZHWHHFBRHUMERIE(4.14) (4. 15) FEME—
K %
w(x,y,z,t) = %[Z;Ti’?ﬂ‘*’ds]“L aﬂ—irtﬂgbds, (4.30)
Hh SYERRUAM(x,y,z) HERLG et HEBHBRTE, dS HERE M HEBRMOT, (4.30)K
b ISyI B =k /N W
iE HATEMINE v(x, 2., 25,7,8) =M, (x,,2,, 25,7, ) FTARRA

v :%[(r +at)M,(x,,x,,25,r tat) + (r —at) M (x,,2;,,25,7 = at) ]

+LJ' UM, (s ay a5, E)dE. (4.31)

2a reat

EH:‘F M(;a(Il s Lo s173’5)& M¢(1|912 71'3’6)% E E‘J{%@ﬁsﬁ

Mu(11;12’13’r’t) = zl—r[(at + r)M?(Il,Iz,l';;,af + 7‘)

1 atrtr
- (at = r)M, (x,,x,,7;,at - r)}+ EJM-,EM‘”(I] s Iy, X3,E)dE. (4.32)
% r—0, 8% u(x,,x,,2;5,t) BB DR R AT 5 2
u(x,,x5,x3,t) = ;—t[ZM¢(11,I2,Ig,aI)]+ tM,(x,,x,,x5,at). (4.33)

ERE4.30)RK, X R dIEE TR ME—H,
BRI AEENE . RERIE(4.30) LW £ (4.14) (4.15), L b, 4.1 4,
(4.30) 2T M, R

32 3’
a—l‘z(tM¢(xl,x2,x3,at)) = [a 37 (rM¢(11,1,2,x3,r))}

=at

a? 2 3
- [or( B 2 Mo mrenn]

r=at
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= [QVAM¢(-T|91'2v-1‘3’r)],fu1
= azA(ZM‘,,(IIquvI}’at))’ (434)
M ou,(x,xy 25, 8) = tMy () a2y, at )R R4, 14) JBR, 1 =0 B w, =0, H 78[5

4.1, 8

d d
57“2(1'1 ;J'zvfj’f) = (Md, + ¢ (ﬁMw) Y = (/J(J'nfz vfj)- (435)

t=0

Ria u1(1'|,12,1'3,[): tM¢(Il,12713yal)ym\u%{u?(4~34)ﬁ]‘%ﬂ u, ?ﬁ/{éﬁﬁ
(4140 ot F 00 R HOH % 8 8 W 088 (4. 14). XK LT (4.35) T

T L (o ry) TTEE T «, W2 (4. 14)

dr |,
2
{9(3u,)] 97w,
dr\dt /1., 91

g, 2 Tk s WA (4. 15) R B AR A Ao T AT S, u~a‘+uzﬁﬁiﬁﬂﬂﬁl‘ﬂzﬁ@

(4.14)\(4.15)2%0 JE PRI B
4. BRUEIR BUTERATHTIE 4 B 3 12 B9 74 [1) A0

=[ou,],.,=alui],,]=0.

t={

u, = a*(u, +u,), (4.36)
|1f() = ( ’ )9

{u prey (4.37)
U, t=0 = ‘/'(I’y)

e, E—- BT AN GEE S AT RS HEE) ., BRIV R A FiEx
T2 4E U 3 75 1 AT G () R 0 R A R R A R XA TRV 5 R R O T T B — U
BA AR u(x,y, )BT UBREE — B (2, y,2,0) 0B a(x,y,z,t)=
ulz,y,t)o\T a LR EMAEE - TX, BHEHE HE 5B
i, = a’(a,, +a, +a,) (4.38)
R &A%

il o= ¢lx,y), @ l,_, = ¢(x,y), (4.39)
HiF o(x,y), ¢(x, ) MEMKZE (2, y, ) FHER, K2, R =4k Bh 5 R AT T
[IRE(4.38) (4.3 a(x,y, 2, ) B— N5 HEE « TXMRE, WE FrE L5 &
Wit A 1 RRAL D — 4 B sh O B AORT TG R0 RE . 7 LA, 20 SR TR AT BE A LB = 4 U 3 0 R O U [
F(4.38) .(4.39) , HEEIEBAX R BT MR a(x,y,2,0) B 2 EXHIRE B LT B 4
B sh 75 BT PY AL (4.36) (4. 37) (% o 33 o ) FE T8 448 Uk 30 7 64 5 i) 50 1) #2488 L G 4
% Bl 77 72 101 G Ji) R Aot 1) 7 R Ry B 44 5

) P A = 4 352 3h 5 R AT G ) B VA AR A (4. 30) 45=§'J

d
4ﬂa2tﬂ ¢ dS

dt
XEMRGRE=SFZE(2,y, z)B‘Jﬂ?E Su E#AT, Hﬂ?‘ o Ky HEM TXH R,
BRULTERRTE R AT BT = = B EO8RE SV (6- 2)° + (7-y)'<

u =




§4 R HE P sh 75 B2 B el 1 ) BB 31

Aot
220 FIOASY . dEBIERE A EEEOT dS FE MR M AR BT do Z 18 UK 10T #
K&
do=dScos 7,
Hrh oy XX A E R BOTEE R Y mE e (B 111, 1

V(at) - (e-2) - (g=3)"

cos Y = at

A% TR R LA B L BUR — B AR Ay XA B AT AR a(x,y,z,t) TR
ll(x,y,z,t) = a(M,t)

- ] e

(&,7)
' g‘ v (at)? —‘/J(:—q;;fdiy (9 - y)z]

Pl at p2x . .
1 [Q—ZJJ g0(1+rcost9,y+rsm(9)rd6dr
0

2ma 0 /(Cat)? — r*
w2 g(r + rcos @,y + rsin @)
+J j ¢ 2 rd@dr], 4.40
0Jo v (at)2 -7 ( )

THIRER » X6 1 B, B (4. 40) Rk 4 BT 5 58 60 48 I 3 5 R 0 T 7Y [R) R
(4.36) (4.3 MR, EfcI @iz H BRAESEAARAN.

G RGE T AR, WE A TR LR R My #, EFSHERT, 0%
DERITMEA BERFBIRBART ESHATRIEROOT BN,

5. EFREB A REE AR IR BEh 7 B AR 7 ] A

u, :az(uu+uyy+uz:)+f(:c,y,z,t), (4.41)
ulioo = @,

{ ’ (4.42)
u1|r=0 = ‘lb

ST LA T A 1] A R R o - 5 — 1 TRV SR SR UK T AR (4 14) 96 2 A FF KA 48 R
(4.15) MO , 3 A i B0 SR ok B R BT AT RS 24 3 (4.30) 48 o 5 58 N LR SR AR Pk 7 2
(4.41) W B FRW M6 &M
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{u II:O = 0'
(4.43)

u, |r=0 = O

I o
M —HE IGO0 — R B0 55 A (VAR AT LA F S kAL SR BSR e, B SR 5% 0k 7 BRI
AT 7 3] B

w, = a' (w,, + w, + w,_), (4.44)
wll:r :O’
{ ' (4.45)
wl'/:r :j(x,y,z,z-)
B w(x,y, 2z, t57), REXFSH c B4, 183
u(x,y,z,t) :fw(x,y,z,t;r)dr, (4.46)

ERRFT R (4.41) (4. 43) M9, RATFREAT IR — BB (§2 8 5 B —HA Y
B ERmR, BUERITIUAEC¥ EHTRIE,

ERRIEH (4.46) XA MM RE o W R MK (4.43)0 KlFul,_ =0 HWERE
R, S®IFu, |,_, =0, BHF

z_z: = wl(x,y,z,t;t) +ﬂ 3w(1,3zt,z,t;r)dz_’
I w IR B R w ], =0, LRERE L FE, AT
du "I w
—[ = _[o Wd‘[,

Eﬂi"ul |r=0:0°
HRIERE « WETBRG.41), A, G LERE—REXLT + RS —K, H kB
FRA.44) REM4.45) 08 -R, 15

u  dwlx,y,z,t;7)
ENs dt

+J" azw(x,y;z,t;r)dr
=1t 0 at

= flx,y,z,t) + azAj wdr = a’Au + f,
0

oot A=§%+%§+% o BB BLRE « MR E(.41). EHERIEH T (4.46) R 5
LM (4.41) . (4.43) B9fR
AR AR BT IR, REBRAL E

w(x,y,z,t31) = ‘% ﬂ [&Z’E—’T)Jr:m_r)ds,
o

a(e-r)

A

u(z,y,z,1)= ‘%L Mﬂ [ﬂs—”r’L”)Lam)der
Sate-0)
forss)

_ 1 at _ _L
_4”“705HM g dSdr (r—t a)
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Cpiereeel, .

dra r

Mo gV FREEHOC, B (2, y, ) AP L ar KR BRI AT B it 7E
%t SETF M(a,y, )b u BOBE b RB S ER R e =t ——g—&tB‘J{E%‘Eﬁtﬂ?qﬂE‘JWﬁfﬂﬁ

FH,RXERB HERE,
AR, AT AT R MBI .
3 1]
1. F RN E A 2R AR I 3h 7 R AT 7 R A
u, =a*(u,, tuy, tu,),
(D N
u|z*~0:0’ u/‘,:n:12+y23
g =a (uy, Tuytul),
@ o
ul,:(,:,r'+y 2, u,l,:(,io.

2. REABEESHZEDH T BRMERNRAR,
3. SRR T B 3 7 A2 BT G [R) B
Uy :al(u“ + u_yy)v
{u ‘,:u:Arz(I+y)y

u, |x=() =0.

4*:%ﬁ@ﬁﬁ%%ﬁ%ﬁm&ﬁmaﬁﬁmmmuzunwmﬁﬁwr:/f+fn
5. SRR 5 6 (5 R

up=a (u,, ¥u,)+ Cu,
u Iz:n: 50(-7')7)»

du _

37 ::07 ¢'(Ivy)-

[RR E=BBEHHEF S u(x,y z,t)=erv(x,y,1).]
6. RAFRALFERSHFEEFRED TR
u, =a’(u,, + uw)‘*f(x,y,t)
16 55 KW I S
ul,.0=0,
u, l‘:(,ZO

IES A
7. PR R R A L R IR
8. Rk FF UK 7 12 i 40T 1) A

u|t=0:0v

{un :uxx+ uyy+ uzz+2(y-t)v
u, ‘1:0:12+yz~

§5 WHEESER
1. B R R R X R A A SR G 4 3 R i
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T BRI S RS T m IR . 5%, SR BARDY, RATEI AKX 5
B X 388 05 W X S8 0 A
FEBE BB (o, y, OEIN L BE — 8 (240 v00 1) 0 BB (4.40),
X S BER BV FE 1 =0 L (xy,v0) TR ar, 2442 00 18 699 16 & 14
oz, )R §(x,y) BB KK, MAKRB TR o My 8. FEFEE =0 FWE
(x = x20)" + (v = y)? < a?sl (5.1)
BARA L (g, yo 000 ) RBESE . R2Z W6 FE =0 LRSS DIMBEEE ¢ 5 ¢
ME— MR TE T LA (2 0y 0 20) 20 TR BAIZ X 358 0 JRC A9 B0 4 (X388 (1D 1. 12)
(x =z +(y =y <a’(t - 1,) (+<1t,) (5.2)
LR, B, BEEG.2)MBENFEE =0 FEG. DHRERE,
ﬁ%%%@]ﬁﬁ‘i‘ﬁi—ﬁ(ro,yo,O)E@ﬁéﬂﬂlziﬁ,ﬂlit%i)éﬁﬁitﬂizﬁ,ﬁ(z,y,t)%é
AR X RS S (g, 0, 0) B0 5 IR A0 2 544
(zg = 2) + (3o = y)’ < a’t* (¢ >0), (5.3)
B (x,y, )ZEBEREB— (2, v,,0) A TSR B A, KBE5 r MKMW arctan a
(B 1.13)0 P, BISEAR(S. 3)FRAVIIAF I b A2y v, ,0) BRI 18 o B B3 T LA 28 12 )
ﬂé%‘ﬁi%—éﬁ%giﬁ%%ﬂlﬁ]&ﬁ,"EFJEEIEMIZ&J:E@E—,&EFYEB@@]%E%(S.3)%@2&
THI BT B G B X3 WX BATLIER] HE (2 - 20)* + (y - y) =a’ (1 - 1,)? TEFFRBE SN I7
BErEFRKMIER, BRI R A B ES,
t t

(xo » Yoo ’0)

/O ’ ’
p o X

Ei1.12

BER=ZBHEE . BRETME (x,y,2,0)H—E 2y, vy, 20, 1,) FKBX R, HIE
IHAAR(4.30) BEX SHBEREMEFEE =0 EVCx, 30, 20) B0 var, HER
MR _EMIBIIR &M @ & o BOBUE B 52 &0 , T A0 MR i 4h o K¢ MEBUETX, Hikis
W =0 FHERE

(x = 20) + (y = y)" + (2 = 29)% = a*¢? (5.4)

BER A (200 305 200 1) KBt BT, 344 ¥ =0 FERE (5. 4) AB R BARE X
HRR R LT NIE L (200 v » 20 » 20 ) 20 T A B B0 408 4 IXC 358

(x -2+ (y—3) + (2= 2,02 < a’(ty - 1)) (t < o). (5.5)



§5 BEEES R 35

IR, WA FE =0 E— 8 (xy, 30, 20,0) FIRE IR X3 50 2 8 |0
(xr - 10)2 + (y - y(,)z + (2 - z(,)z = a4t (¢t >0). (5.6)
VG A — A KR KB Rt e R — TR (5. 6) M R BTE LM X
B BAVEET (v — )+ (y— 3 +(z— 2 =a*(t —1,) WA= Z 2 HIHE
338
2. BEHT (Huygens) [FIHE GEMISRE 7% 5B 50 WA X 50 K81 (X 380 B DR SE X SR, = 4
5o E R ENAR, X T S5 TR E R MEEE LR LMK, K
VB A BB E A
HhREEZHNHEL. B =08 7EA (g v, 2V B —BR®E, 5 (20, 50.20,0)
) S ) X 358 2 4 T
(x— .1‘0)2 + (y—yu)z + (2 - z(,)z =q%?.
S B SE BB IE] £, BRAB— DAy, yo 0 z0) WL CERN ar WIERTE ; BE A B ] 39 01, 3R
W WE T « MUAY K, HTFEBE—& (2, vz )RR E M (2, v0, 2, HIFEE

Hr , MRALE ¢, =aLB@iX—BﬁBHL,ﬁ—,ﬁi‘?é&ﬂtisbﬁi(ﬂl@t%iﬁﬂﬁ&ﬁtﬁﬂ‘%%,ﬁﬁ

ZRME RS NEW), )5 X EZFRKF RS MBES (20,0, 20) LHIRBNFF
SEHATT ¢, B NTELE (2 oy, o2 )BTRS WG E B R ¢ B, 35 PIRE BRI
A ARHRHTFHEERA(xy, vo.20)B 1, BWE . XFHIARMHEAMNE TR F
3, AN FE IR & 0 35, 0 — s i IS 1 B B by, B i 075 3 R AN & L 7S o —
o

BAEEEEVENEERKE Q bE - MRS H AR EENEL. BR o FiE
— M RN R G EHBIL M RO L ar A REERE L, BN
ZIRRO PR EHA K, REFAE U MC 0 AL ar HERMREH 2K,
Mo AR, X R EREREA AN A L T, BRI A T A R IR B A BT RE T, B T
FERETE . X A JG T A IR 4 B AR BIBE Sh R i  ER 4 o BTRE I LASH RO EE Oy SRR AR
AL B IX 3, T J5 I T LA PG R AR B B AR S R IR T IRORR S A DX g, T I A A A 3
B R ] 6 7 1) 5 — Ja) B0 90 BT PR F B ) £ 4B A T BT 1Y O T RS BT X R R AE A B R AR
B E & (Huygens) RERERHAR. B ESHEXSREBEAEENEL,

R RRBARMA . BFE(x,30,0) BEH KB RHEERS.3), & =0 B —x
(xo,yo) AL BIBRET R BhZE LB 18] ¢ J5 B0 VE A 2 18 A T2 % 4 J

(2= x2) +(y—y)'<a’t?,
B ] (0 LA @ AN Ko M5 (w0 ) MIBE R » B — AL 3L ¢, = o R OF

16 %% BITE B0 W, (B G A 1] R0, 7E e SRR S I N I AR ARGk SR R AR .
BRI AHBTE(z, y) FE ER—DEREER 0 1, WRERXE Q SMHE—R M, (25,30 %
% 2, B ERES ulze,y0.20)0 BT 8 (2, pe s to) R IBR (5. 1), u(xg, 30020 B
BAEE LA (0, 30) HPOTRENR ar, WEANESOPHERE. B, RL 4 KA

M, BB O R A HBE R X T 0o < 004 HY 20, B w (M, ,2,) =0, EDHL 31 B9 B0
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ERERNX . BT Z tuzgﬁﬁé,ﬁﬁ M, 4bRE32 3] T Y KR w17 E 4R 3 7 LSS

AZHR ALETF @ 40OXF I BE ar B, BEH ¢« MBI, RAWERERXABH,
B — R 1H 00, R E P A6 R 3, BA K S 5 B 1, B 0 1538 78 9 007 10 0
e (H A G R, BRSPS BT B o X S BRR AR N U8k B0 SR, B8 R O L
AERAR. XE_AFEHE5=REHH— I AFRX I,

M REW TR EE, SRR (2, ) FREN-MERRH 0 1,
BATAT LHEEHE R — > =4 B 3h 5 B f b0 05 ) B8, Wi 90 630 3h 4 — M E 0 @ M BB K K
R R, EAKBITRPR 2o R, B A R ] EO0h 25 (8] A 17— 4 A9 B8 0 46 72 7K 7 B %1
B AT DUB G A G SR R R . 28 S BR AR I8 K B AT LA U 4 - T
LT HE BRI BT B AT LA K B 0 2 4 ot R SR OB M AR OB S A S

BEAIX BB MBS AR F S5 =S mAbmiksh H 8, LIk
B TE S R n AR (BR =1 50) , 34830 7 78 S B0 BT R 9 280 58 97 JB 2% 7 24 25 1]
BH o REKSH, SHEHEMEBAR LA,

3. R AEMANTR HIEHRY 1>+ cofd IS BRI RI (4.14) (4. 15) #RHY
BOEHA . BEMBEE ¢ &Ko HREBMARFERMEEIERG, HE—F R R EIME
FTTHARARIE), BB RHRBE—NEREBHN, T4, B FHHL ST
Y BT LR B R 28 B 5h 0 B A N T R R . X R A B E R R R,

?@TTE}T 77, ?21!]4%?’3 WAKX(4.30)#THE, BT

" Zﬂ}ods = ﬂ to(x, + ata, ,x, + ata, ,x; + ata;)dw,
na

K dw %Ji'éuﬂiﬁﬂﬁﬁﬂﬁﬁmo Xt ¢ RI—W,WT1H

3t 4 ﬂ“’ds)
= (ﬂ¢(x+ata)dw+ ﬂatZgo (z + ata) + a;dw)

tal =1

- —z—ﬂ[‘f’“‘” ) +V o(M’') - MM 1dS,, .

Hy M ﬁﬂﬁﬁﬁiﬂ@’l@bﬁ M dSy HEBRMIT. T, IAMARK(4.30)TTE R
w(M,t) = mﬂw(w) + o(M) +V (M) - MM MdS,,.  (5.7)
FEVHRER ¢, ¢ ﬁﬁﬁiiﬁ,m#&—ﬁ\ﬁﬁ >0, o By HELUFEANFL . oK
¥R B, SMEAT, TFERR B AL
r¢|,1¢|,'j—f‘<cl (i =1,2,3), (5.8)

Kb O H—MERK. CHMERENH u(x, B G DRAE, BETF 0,9 o i
—HRS BB, WANE, ERBRSEE SYNB° LitfF. i F | MM | = ar, &
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(5. 7)) AR R EL I 2

Lg(M) + (M) + V(M) - MM |< C,t + Gy, (5.9)
R €, Cy HIERH . AN BRI SV 55k B B0 EME RN @it BY MRER, A
(SN N BY) WER < 4np’ (5.10)

FE.Y =188

1u(M,t)|<4—12—z ﬂ Ltg(M) + o(M') + YV (M) « MM |dS,,
Ta t Moo
< m%tz(czt + C,) 4np’
<G, (5.11)
Hd C H—1EHEE,

(5. 1) 32 = 4 i o 5 B2 40 5 A R 1 At A SEORLA 4T IR RT IL, I R DB VR R LA
FHE IR A oo, FTPE T 0 A4S — Bt T, HETERNER ',

St T 4 U B 05 R AT TG [ BB 58, G SR 06 VR B S R IR ke T [ A B AR TE
> oo i th W5 s T, T L3 o e O 35 B AT LAGE R AR L ¢ TR E TR, BEAE
B I A A B

St F— 4 3 5 B (SR 4R ah 5 B2 ) AT Y ()R, o %5 B DL R S S AT 0, MR TE 1 > oo BT IR
=3 R

=] 51}

L s — A TR R R I R~ RRFERIAR.
20 R XA R BRI R SR R RSO Y oo i HAR Y ) R B A R
3.« NWIRTER o Ry BHBRXEN BEH T RAM. WER HERBEZH (2,,5,) ER R

S

lim uCxy,y,,2)=0.
(b

S6 REE AT sl R ARRME—M AR E

TEWTELY A 2B T B3 7 FR AT 09 () BE A i 77 7E 1, OF HAE RS R K 2
AT LA 43 B B kG B WA E M R B AP TR o TR AR R BT R X R ) LA Y
ME—PERIRRE T OB SEER T P8 SIS0 B 5 1A M B0, LA R R T i KB T
FURRE, HPFRXEEE, RITENTBERRY Tk, XMTEEMERRT, X —X
KyBmmmE—t REt EEFARNIERREERENER. I TRARREE R
WATER F X W HF B #HT IS

1. RO FHEEIAIAE EBIR VAR AW NFEEE D ERTEHRE TREZNHE
FHo Xt F B4R 3h o) L, B AE B e S RE S5 AL BB A FR 4T 4L AR, B NAR T —E AR R Rk KA
v eERMRSY ., THEHRITFHEMNMEREA,

KA §4 RIS R RV SDENE T
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U = Lﬂpufdxdy, (6.1)

Hh 0 REBAE Ory FH EHBRE R,

RALZEMENREN ., HAREIERBEDGER RAINME, ERER 6T i
(3, — EBAME M R A AL BE L T 55 — BB s B NLE A D Rt o X Q WHE—F R
QLS4 S ERERE Q’J:E‘J?lﬁjﬂ.’E'ﬁOxy FHEETESTENEGHET

ﬂT( il )dxdy (6.2)

kel W, 5k S Oxy ﬂzﬁiﬁﬁﬁﬁﬁﬂﬁﬁ?ﬁ‘ﬁﬁ
T 3% N EEM
(7).
W ERT % ¢ B, BB M JBR B0 BAE UK Su , MR R BT I BT AE I D

oW = — ﬂT(—f + ﬁ—)Budxdy

HT ax(%au) ( au)]dxdy
ﬂT —ui(ﬁu) a—ui(8u)]d1dy

ﬂT a“ J (8u)+a; J (8u)]dzdy—J T;ﬁsuds. (6.3)

LfEﬁ%%‘Iﬁ%ﬁl}ﬂ*ﬁ% YRBBH, B R R I R SORE R ) 1 3 =5 7 5 85
B R, BRI R
ARt ou BB, (6.3) A MM — Al LI

Tﬂ (a(u + au)) (a(ua+y5u))2}djdy

Sl (53] Do o
V~Tﬂ( ) ( dedy (6.5)

%ﬁﬂﬁﬁlﬂ@ﬁﬁﬁ,(&ﬂﬁin‘uﬁﬁ%iﬁbﬂ% e eV,
A SIETE 5 B ERE B %, WA

3’u  3’u
3W:_H[T(a—2—+a 2)+ F](?ud.tdy (6.6)
7!

HIEE R
KT FAERT BRI GIEE
2. MEEERGE—EESBEYE BERMIHRBR 3h75 8 8990 4 1A 5 &

Rtk , W] LA

FEAF

dxdy (6.7)
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u, = a’(u,, + u,) + f, (6.8)
u|1=0 = SD(Iyy),
(6.9
{l = gz, )
u'p:;z(r,y,l), (6.10)

XErE~BEQHDR,

RIVMBEAR A NEROELT  HBERAMERI ZETEN, £ ELRPOZEH

FIMEASIEE U MRV BRAXEMNGHATE N

U = % pufdxdy,
n

V= %ﬂT(ui + u)dxdy,

Hrp o REE, TRk, I, (R 1M HEEFHEEOLEETER
E(:) =ﬂ[uf +a* (42 + u?) ) dady,

Hih o = pl TR A A MR, AR B e, B R R A
dE(t)
dt
i — ST ST AT LU R 1 LR (6. 8) — (6. 10) BB (9 ME—
I TR A7 50 B0 1 £ BE SAE B (6. 14) , th Bk BT WI X T 36 2 3% 1K 0 3 05 22

u, = a'(u,, + u,,)

= 0.

R Fe R %A
ul. =0
AL —BRE u(x,y,t), 7 (6.14)R,,
#H b, d6.10) XFABRMKARE S F

L) o[, + o + ) L
0N

= Zﬂ[ uu, —a (u,u, + uyu,) ldxdy

n
= 2ﬂu,[u” - a*(u,, + u,,) |dxdy,

(6.11)

(6.12)

(6.13)

(6.14)

(6.8)

(6.10)°

(6.15)

BAMG.8) ARMMNEECETE, XRER.E(ODR—5 ¢+ TXHEH, W6, 14) R R

SLLEPE(:)=E(0),

BAERANA SR TFIE RS ORIES Y A R (6.8)— (6. 10) R HIME— 1, F
LE B o u, REERPIBEEPIANRMEE u=u, - o, BEBNMFRIERF KA

REMH HIKEMHENZIAE E0)=0,%
E() = [[lul + @Gl + u2) Jazay = 0,

n

Bp
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u,=u,=u,=0 B u(x,y,t)=const.
N FEVHRNZ « =0,
u(x,y,t)=0.
XHEBIES T B8 (6.8)—(6. 10) MR RIME—+E, BT 15 2
ER6.1 EEHTBRYNEFBIE(6.8)—(6. 10)MBMRFLEMNE, E—ER-M K.
AT ) FH 8E 8 AR 40 O 3 R 46 40 1 A 15 B

u, = a*(u, + u,) + f, (6.16)
t=0 = (I’ ’

{u| e(x,y) 617
u"t:ﬂ = ‘/’(I’y),

ulp =0 (6.18)

XTSRS T RGO EERBE, WK, B THNAETE BB A, E
M(6.15)5X AT LITR 2

db:i(zz) = Zﬂ‘u,fdxdy <Hufdxdy +‘[J.f2 dxdy < E(t) +ﬂf2 dxdy. (6.19)
n n 0 n

Lo F bR A/ FL, T8
C%(e"E(t)) < e"ﬂfzdxdy.
BAOE o R, B
E(t) < ¢ (E(0) + Jej £ dzdydz),
FEN < <T,HH

E(z)<C0(E(0)+JTJf2dxdydt), (6.20)

Ho C, B—MUE T HXRBIIER ¥
H—F BT UR B R w(x,y, ) FFFHEEMIT . iL

E, (1) :Huz(x,y,t)dzdy. (6.21)
XF : RSH, B
dE;t(t) - Zﬂu %—l;dzdy <ﬂu2dxdy +ﬂufd1dy< E () + E(1).
0 3 Y

RIEHE o "F L AP wH
L E ()< E(0),
BN E : B4 X, BEH
Ey(1) < ¢'Eo(0) + ¢ J;e"E(r)dr. (6.22)
846(6.20)X, B FX 0<r <<T WLSL
E(z)+Eo(z><c(E(o>+Eo(o>+j:ﬂf2dxdydz), (6.23)
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HP CR—ITRETHXHIER T, (6.23)5(6.20) R HERFTEX, SN RMEITR. X

M AREBRBBAEMATR TR, RA XA RNMGTRIRERETR
FIFAGE B A E R, AT 2 7T LB R A R S (6. 16)— (6. 18) R X #1046 &4 5 A

T ESRKEE L T HEW . A TICSHARL, XM FEXEXE 0 LR R o FE

SRS, T) X O EREE S RAE Lo B oo 3R [[o dody )

I (LT Hfz dxdydt )% .

EE6.2 WIIHBRYAMEFEG6.16)— (6. 18) MM u(x,y, VETREXTRTH
B (e, ) SHBLAMI f REEN SHEMBER ¢ >0, —ETUKRB{UKE T e M T
W 9p>0, HE

’

ler = el ey < 70 o = 2200y <
<7, (6.24)

”‘Ply = P2y "Lz(ﬂ) < 7, ” 1~ ¢ “ L)

| £ = f2] o S 1
AALAC,, ¢ ) HPME . f, HERITEIHE u, S (@, ¢,) HYME. £, DARTBIE «, Z
EEO<<T EWE

7
7

” u, - u2||1,2(n) < €, “ulx T Uy, ”Lz(n) < E" (6.25)
“uly T Uy “Lz(ﬂ) <e, ”ul, T Uy, "1.2(0) <e.
E id v(x,y, )= u (x,y,t) ~u,(x,y,t), M v(zx,y, )R
v, = az("u“. + vyy) + f1 = fas (6.26)
'U|,: = (I’y) - (Iay),
{ v v (6.27)
v, |,=0 = ‘/’1(1,}') - </J2(x,y),

vl =0, (6.28)
M FI R EE B A SR (6.23) BIBAFEZE L,
. ABEEEROE—HSRAEYE MELREN VRO RB, RATFEEF
B XA RF R LB -G e, BNRETEEANVEH = TR LM
B, et R4

E, (1) =ﬂ[uf+a2<ui+u§)]dxdy (6.29)
ATHER R B N B (o, ) PENEASRER 0 FieEl. X8 0 &, H

FHEEIF LHRESRE , CHEBA—ESRERT . HLRINTF B — B[] 3
M ANEE Q,, EXE(x,y, ) ZEEE—THIEE K(B 1.14):

(x =z +(y— 3) < (R -at). (6.30)
HA K#AZYHE: =0 EABREHNHEKERZ—E
Qo:(x —x0)* + (y - 3) <R?, (6.31)

A K R IRE Q, FRE XK. ERZ ¢ B, XK
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a=arctana

(XOJ yo)

B1.14
Q,:(x —2)" +(y - 3" <(R - at)’ (6.32)
ERSABABUE AR (6.31) LB R 20 E  7ER (6.31) M WEE R E M ) ¢ Y
AeE#EQ b, HRERS O, THBEMEEER LSBT0, FHORER BNE
E (2)<E (Q,) BRERN AL FERIEAXNFEL,
ITFUEMAE u(x,y, ) TERFIES K MR F KBS H R
u, —a(u, + u,) =0, (6.8)
WA K HIE—8BHE 0, FlTERAER

EI(Q,):Jj[uf +a’(ul + u?) dxdy

gﬂ[uf+a2(ui+u2y)]dxdy: E (0,). (6.33)

n()

FEE AN E, ()6 0<r< St 0 s M KB T W

dt  dt

Cemrg)? H (39 (R -an)?

E, (Q2
dE (2,) d H [uf+a2(ui,+ui)]d1dy

R-at p2m
dt J u? + a*(u +u *) l1dsdr,

Hep r=«/(:c—x0)2+(y—y0)2,dsﬁ%lﬂ?)ﬂ%ﬁ?mfﬁo7F' HE G RECRS ARG

dE (2,)

R-at p2x
= ZJ J [u,u,, + az(uzun + u uy,)]dsdr
dt 0 0 Y

- aJ [uf + az(uZI + ui)]ds,

Hi oK, MR, BaBALR, T BN

dE R-at p2xr
(Q ) J J a’(u, + u,,) |dsdr

+ ZJ {a*[uu,cos(n,z) + uu,cos(n,y)]
r
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- %[uf +at(u’ + ui)]lds
BEIHT u WRIRG6.8), FRAAWPE TR AT, M _BHE T, i 2% B4 1Y B
AT

a’lu,u,cos(n,x)+ uyu,COS(n,y)] - %[uf +a’(ud + u?)]

=- % (au, - u,cos{n,z)) + (au, - u,cos(n,y))1<0,
2 ¥

5]

dEl(.Q,)<

T < 0. (6.34)

XBLIER T (6.33)K,
FIARE R A% (6.33) S BIAT AR
B 6.3 W6 8)MPIEKMF
ul,o = o(z,3),
f ] PG 1] 0 A ol R M — B o
FE ORMOEENHRG.8) , BE TG KL AT Hy EAMARERAF
£(6.33)SL BPATLAE R ¢ =0 B,

ad
u(x,y,0) =a—?(1,y,0) =0,

A E (Q,) =0, M\i E,(Q) B REEETFE B u, =u, = «,=0,H u=FH. FRE
Ve & o TEHERNNESEAERL «=0, X RE R B T A 7 ) R A B HE — T
S AT LR PR B B AR 4 J7 vk o U B O R A O ) AL AR AR E ot F F KB T ER
1 76 ) R, ATV A '
EE 6.4 W7 R (6.8) BUWI G & (6.35) (A 5 ] E AR AE IR R LT R T Him
ﬁ%ﬁ%mﬂ?&M%%%e>m~%ﬂ&ﬂﬁmﬁ$sﬁTWq>mR§
“ P17 P2 " 1.2<no)<’7v " Pz T P2s “1,2<n0><’7'

h Piy ~ P2y "Lz(ﬂo)gn’ ll ¢~ “ Lz(ﬂo)<77’

RUATRL T g g O e, SR TAI Cp, . ) B wy WORAE O R

"u‘ - uz“ﬁm,) <e, "ul.r T Uz, "L’(n,) <e,
(6.36)
““Iy T Uy “Lzm,) <e, nu], - Uy "Lz(ﬂ[) S
X K o
PR =[<u1 ) dudyds < e. (6.37)

F N FAEABREFRFRG6.8) WK u(x,y,t), 5 HBY
E,(2) Zﬂuz(x,y,t)dxdy. (6.38)
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BEXT k5,185

L;dxdy - aj

7 2
u'ds
] )

2
gﬂuzdzdy +fj<%%) dxdy
o A

< EO(Q/) + El(n,)y

dEV(8) _
dt - ﬂu
nl

FREE(6.22)845, 145
E (Q,) < ¢E,(Q,) +j ¢ E (Q.)dr. (6.39)

%%(6.33)?)!‘:?%?']%?0<1<§EE£
E(2,)+E(0,)<CE (2,) + E,(2,)), (6.40)
MR (6.36) , % T ¢+ B4 EITE(6.37),

3] 1]
L MZEENEAELABERANE REZRS , BEHE
Uy =a u,, —cu,,
HAWE >0, AR RW A1, 3t iF B 7 8
Uy = uy, —cu, +f
HO) 320 18 1) RES A B0 — LA R 36 T 0 4 S 13 oh T B R
2. ERE f(r, OTE G O<2<!,0<: < T VR MUNSUERE , 7 82

(73u a < au) .
375, el +
Jdr dx k(r)ﬂf q(.r)u ./(«T’t),

(HF E(r)>0.qg(x)>0 S Cor o YRR R —- B 55 53 36 ¥ 0 6B $50) L (D 52 886 450500 R 4R 14 ) 900 00 £ 1) A 0 0 1
G W BTt R AR M

3. EB B R

up =a'(u,, + u Y+ f(r,y,t)

BYE B ffE LY (K ) B SCF VRN B 0t o7 B ] 76 1) B O AR ELN(K)BEXZ THEd 28N,

4. [ﬁﬁ;’ﬁﬁﬁﬁ?zﬂ"lﬁEE#EﬂJﬂUﬁWﬁSZ%ﬁKE][ﬂﬁﬁ%%ﬁ?ﬁ(iﬁﬁ)ﬁ?&ﬂﬂ,iif.ﬂ“gﬁ/l\yf"ﬁ
RIBIBERAIRE S IEA R RN BB S TR BB, AR A E T R4

5. BIREH T RNE=ZXMBENLEE

u, = a*(u, +ou,) =0, t>0,(x,y) €0,

u'u() = gD(-r,y), U, |,,0 = ‘,b(f,y),
(%% + au) = 0,
HP oSORBEM.I NQOWA R, n D ERIBM I LR, T ERERMEOR, E LRSS

E(:) =ﬂ(uf +at(u’ + ui))dzdy + azj ou’ds,
r
)

BB E (2)="5 %, 3t et 0 30F B0 b 52 S A 10 O 0 o o0 — 4




W RESITRE

AENABRMBROPWPRTR—RB/ER TR, ERRAET T BFYEA R
LBIRXLEFB, ES 1 PNEHREERAENERE E§2 P AHTEXRYRKRR
VIHERRE 7 § 3 P AR R RN RSN T, § 4 PITR SR ERRER
B — M SREE. ESSTITRY  ATEFHNBHFERLS, 2EFHXHNRIE—K
Axt—AmEERMFRH#T ZTENTEERNEE, HRIERTE2EXME,

S1 AfETIAE N HE RN B F

1. RESHFENGYH EHRSHEEYER G HAEREE, LA u(x,y,2,0) KB
%{’4‘ G E{_\_‘ZE(I ,y,z)ﬂﬂ‘fz“ t H"Jiﬁgo
WIBERFFHBET LR EE , WEREXLHF /MR dt WIFEK T n B —1NEF

ANEBR dS B3 BR dQ 590 R B S T S V07 O 7 1 R L E e, B

dQ:—k(I,y,z)Z—:det, (1.1)
Kb b(x,y, ) FRAMEES (2, y, )RR ERREGCENBREHE. 1. OXPFRSHEH
LR h TR SR MR BE & — B e R — ), R, dQ @*ﬂg—%ﬁ‘%o

R G IER—ME D, EMaBEmREIC R Q,h (1. DR, A2« 2 ¢, Wt
L PR ol T ) 2 BR AR R N

Q:fizmk(x,y,z)g—:ds dt, (1.2)

! r

izig—;‘-%/% w BT BRI AN TR n BT SR

WAMBBEEANBRER AT, ESERIEG, )P YEBEMN «(x,y, 2,
e )BAE) u(x,y,z,t,), EFT M EBREHIAER

JJJ c(x,y,2)plx,y, ) ulx,y,2,t,) — ulx,y,z,t,)]dxdydz,

b c B, o HEE . HBLELESE

J:zﬂk (;—%det = _”J colulz,y,z,t;) — ulx,y,2z,t,)]drdydz. (1.3)

BUREH « XTER 2,y BHE_HESEREW, LTt EAE—WELRIE, A ABK
AR, AT 3)RikR
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[ ) a5l s) e 5]

dxdydzdt

LEBTUF, iﬁ%ﬂ

Jj” Cpat 1( i);‘)—%(k 3—%)—9%(/@ g—g”dxdydzdtzo. (1.4)
BTz ,, SR 0 #HRETESN, RNED
cpi;—? = %(k (E;—Z)Jr %(le g—:)+ %(k ;)—Z) (1.5)
(LOXHEAEITHE R RGN RESHTE. WRDEEHSN, E b, c R WHE
ﬁ,iﬁcip:az,ﬁﬂi%

52 PE: 32
du az( u u u) (1.6)

AL S LA
dt dxt ay2 dz

WRFEENYENEARE(BINPEEA R, RELFRITEHAR), N fE
FHBERERPETEEBATE N E, SR E A B ARP R ENNE R
F(l’ syszvt) ,NUE%E{%“FQW,(I3)it2EﬁlfﬁﬁjJﬂ_t~Iﬁ

j'ZJ”F(x,y,z,z)dxdydzdz,
TR HENET (1.6 WG E BB N

] ) d*u 37 _
'a—l;Zaz(a;z‘+a y2+a :z)+f(:c,y,z,t), (1.7)
He
f(I,y,z,t):f-(L;'—z’l). (1.8)

(LORAFRARESHTER, M. DHEAIEFIRESHE.

2. EMEEHIRE MWHEFAERE, MREMNETYERELREHRERLL(EHR
ZHARG) MY RV IR R RE T UL S LM EWREURRZNEE ., Bt
TREARN - ERBIEREECANVBERZGSHR LB T REEK R,

MG RIFREB RN

u(zx,y,2,0) = p(x,y,2), (1.9)
HA o(z,y, 2) HEHERH, RRYETE : =0 B E D,

AEFEARFOHRE., BUNENBE IO RN ERENEEEZC N, X KM4 0K

#IEA A

u(x,y,2,t) | eyoer=8(x,y,2,1), (1.10)
FHrp Fii‘%%%ﬁﬁ*lﬂlﬁig(r,y,z,t)%%)(ﬁ(x,y,z)GI’,0<I<T FHE F
B IFARFAFIREFHTROE LR 4 (XHRKF 5 E (Dirichlet) AREH) .,

RNBEES —MHER EPERNERA LN ENFARENZERETRARABERES
R PE , 00 R BETE R A A B A 7R A E BT R Q RE A, W
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EHBENER
dQ _ _,9u
dSdt dn
SRET B, R R bR E FOR R o TERE LR SBRCHB. X S A
i W
du

ﬂ (r.y,2)€’l
WL R T LR QSRR n BT FHC T g (o xR XA

(z,y,2z)EN0<<<T WE R K R HRAGR PGS T RABZRLREH(X
iR 8 (Neumann) B R & H) o

Q%Q%Wﬁiﬁﬁﬁ(ﬂﬁﬂﬁiﬁ)*%ﬁ%:ﬁﬂ']ﬁﬁiﬂﬂﬁiuB"JR%Q%W&M@B‘JﬂJﬁ
BE o  ES5PERELHEE « HAEFLHA., £ «, CRERTRAR FGHRKLELD
@‘:*‘JF@%}E*%_/l\m%fe‘riﬁﬁﬁ(*ﬁ%?i):&%Wﬁ@]ﬁﬁ*%ﬂ%ﬁﬁ%%ﬁg
ZWIEH:

= glx,y,z,t), (1.11)

dQ = k,(u — u,)dSdt, (1.12)
I H B R, FROBER B BB ERIIE EEPAYIEEE I OHRE APEAN

Tk T O 8 O S AR R , T A SR I R U e A U R BT IR B e S K R AR
#H

d
- ka—ﬁdet =k, (u — u,)dSdt,
n
B
ad
k1u+k§% = ku,.

BT b, & b EBRIES B X R R A& S AL
= glx,y,z,1), (1.13)

du
3 + ou
Jgn (r,y,z)€r

B WA LRGSR n BT g (o, w0 O RAE XU (e

y,2)ET0<<T FHEHEK, s BEHER, XFAHREEHEIMMESHRNBEZX
hREH.

fﬂ?ﬁﬁfﬂﬁﬁHﬁﬁz,ﬁzﬁﬁlﬂ%ﬁﬁ%})\xﬁ]%%}ﬁﬁEﬁ%‘]ﬁ%ﬂi%JEE&Y’“%"J:
WERHTEE

Xﬁﬂ%ﬂf%%%%%%ﬂ?ﬂk,ﬁﬁyf%%ﬂﬁmR%Eﬁﬁﬁlﬂ*ﬂﬁd‘?ﬁ@ﬁ%ﬁﬁ@
ﬂﬁ‘lﬁm,ﬂﬁ%ﬁﬁﬁtﬂiﬁﬁ%“ﬂﬂlﬂ%%,ﬁﬁﬁz:ﬂﬁ?ﬂﬂf%ﬁﬂquyiﬁﬁﬁﬁ/l\ﬁlﬁ],
T e 1) 20 R 2 490 6 1) 8 , L RO B0 IR R AF R

ulz,y,2,0) = o(x,y,2) (-© < z,y,z< o). (1.14)

FAVLE B 45 ,Efﬁﬁlfﬁm%ﬂﬁxlﬂ,Xﬁ?ﬂf?%ﬁﬁﬁ"]%ﬁﬁ@,*}]?ﬁ‘%ﬁﬂﬁﬁiﬁ
H—"1

Eiﬁi’iﬁRT.ﬁﬁ*?ﬁi&’ifﬁlﬂéﬁﬂgﬂﬁﬂfﬁﬁgﬁBﬁﬂu&&‘o il 4 34 9y 1k 2 3
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SHFe RN EAMERERMN, ORBRA AR, XBEEBREN S AER —BRE
AR, 00 R w NS bR e REHE X, RATR BB —HRESHE
Ju , 3%u
EX I
FR, B EERER B NREER, TE _HRESHE
du ,(3%u  3%u
Er (Hf * a‘:v‘)
X F X AR MRS T B2, d AT DR U AR A A G ) BB (B 1R R,
L. BAE EMESTVEIBRTHRLBRARMNER, MK EMY 8, BEN
BEEFEMBPRORET HE, TH,.ROIRSETVEIBFLTARENRETE,
BTV BB SAESFRNSHEIHM, RINAESEEX S8, REEYH
HERMEENYERARSMESIRAEENYEMBENRL VBT ERTIEE L
AHESBESHFENIRDPEEAEANEMEN SR 5RETFRERBIN. DS
(1.3)7%):

(1.15)

(1.16)

d
dQ =—-k{(x,y,2) é—%det,

szjk g%det = Jjjc‘o[u(x,y,z,tz) - u(x,y,2,t,)]dxdydz,
1Y 0 )

HPEBWEXAMC R, BT 8oL RN, RATER M RN MY 8RS E T
R, EMNEAR

dm == D(x.y,2) Sdsdr, (1.17)
2 dN
J JJDandet:J[J[N(J‘,y,z,tz)~N(.’r,y,z,tl)]dxdydz, (1.18)
Y )

Hep N RRT #HYENKE, dn ERELS /N B dr WIBEZ Fn i3 — D155 /M
HAS WYy BPEHER, X D(x,y, ) FITBAEH HMBFS50. ). .(1.3)FHE
SCAH

¥O.17).(1.18) 501 1) (1.3 i, T RAREERXER KLU, EEXEEREIIE
FEIAME Q. .u. b AHHENFY BRI HE - N.DMEREN.DRXPHEF o &
VRAEPHEETFER . TR, BINLATUERY BIEN

#0303 A (03Y).

MEDERER.ED=a"  THIBANDRAISHESHF R .6)ELHARMER,

Xt F RO R, R LR AR R A4 T 5 ) 5 ) 1R ) R S AR IR R

3] 1}
1. —H5AFEEN | BREER—-SBELNAERERM, FHXENEEN KL ERTEHR,H
JB DA $ 3 v
dQ=Fk,(u— u,)dSdt.
XBEITHEEN o, WBF ¢ RESEE N L, ABHENEBE « BREHFTE,

(1.19)
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2. REBHST BAEIMROMI TR,
3. B GREEL) SRR B BN K LR, 18 B LIS 7B W it A R B A 0 7K A R

Ftho U Q(RREELMEBRDFENAER, Q ﬁ@]ﬁéﬂ#%ﬂﬂfﬁ#ﬁﬁﬂﬁ,mﬂg= - Q. HH BALE
dt

BW . URERE LAY o EEY o RESHARN L REERRAFRE « WEHTE.
4 PSR SE A ERE NN BORE o, OA TR RIE AR RERT SLNBRERZHTTT

#
du_k Fu_kP, 0.24i°r
7_14—10? pr(u u")+—-—(‘(xu s
Hep i B SRFRSEOEREGE, P REBBANAK, o RRBEBEHER, M £ RRBENT

R RITIRBE
5t Rk EEOSIRES o HE TR REH S SO RBRNTEE - B H L E (Stefan-Boltz-
mann) ERIEHTF «* 8
dQ = ou* dSdt .
ﬁﬁ%ﬁﬂﬁ@ﬁﬁZlﬂRﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁf?%,Xﬁiﬁ%ﬁf#]@ﬁﬁﬁg?ﬁﬁﬁﬁﬁaiﬂéﬁﬁ flx,y,
2, 1), KRR Z Y Ik A G 1 B R R

§2 ¥ILERBESEEEE

—ATEERORE TS EPRIASEERERE TR TRV AERE
M. X — Ty g A T e By R A T R AR R RSB T . Xt TG S 7 R B RS0 1H
FIRE W) 0 S LT 48— A A (RSR R R B AS A RBARIR . AT AR B R AR R
AR — 55 S R AR B0 IR g 8 A R R R AR

AT A B A Bk R AR A0 T M 0 320 B M) R

u, —a’u, =0 (t>0,0<z<1), (2.1)
t =0:u = ¢(x), (2.2)
z=0:u =0, (2.3)
r = l:u, + hu =0, (2.4)

Ho h HIEEE
AR EEER KRB,
u(x,t)=X(x)T(1),
EE X (2)F T()RERNE x XS ¢ AXB R LEERAFRE,HE

XT =a*X'T,
Bp
T _X
a:T X
XERXAHEFROHSETFERN AR SREHR -2, WA
T +2’T =0, (2.5)
X"+ AX = 0. (2.6)

RERE(2.6), BEARKZM (2.3).(2.4), X(2) K MY R R &M
X(0) =0, X' (1)+hrX()=0. (2.7)
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tFRERE(2.6).(2.7), 58 —% § 3 XpIHiTie
(D4 A<0 8, REF LM X=0;
(ii) %4 2 >0 B,
X(x) = Acosv Ax + BsinvAr.
MRBAESE X(0)=0,BA=0. TRHQ.NHWE - HAKEER
BWAcosVAl + h sinvAl) = 0.
ofE X () RAEFEFE 2 R AE
VAcosV Al + h sinv Al = 0,
BE A N R T R B A IE#.

tan~/ Al z—{lj.
A
v =al,
W ADRER
tan v = - o
lh

(2.8)

(2.9)

(2.10)

(2.11)

(2.12)

(2.13)

PR B (LR 2. DRBHERBETBEX T ROR, HE2. 18, FRQ.13)5

s

S=tanv

]
]
]
[}
]
1
[}
]
'
]
[}
]
v, :
I
1
1
]
]
1
t
]
]
]
1
]

Q

K21

W%%zﬁmﬁvgmw:LLmLﬁEu—%h<m<m¢@%
QRNDFHEELF LI EEMH

A N 4 [ A R 4

X.(x) = B;sin y/ A,x = B,sin ﬂx (k=1,2,-

]
A=2 RAFRQ.5),78

2
T,(t) = Coe @ M (b =1,2,).

JAFMEE R RE (2.6)

(2.14)

). (2.15)

(2.16)
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FRE B —FI Al 4 B L B R

u, (x,t) = A,,e—az"*tsin Jhx (k=1,2,-). (2.17)
Eh?ﬁﬁ(z.1)&521?%%{4:(2.3)\(2.4)#[57%31?75(341,t&ﬂﬂﬁlﬁbnﬁﬂmiﬁﬁﬁﬁzﬁ:%ﬁ
u(x,t) = iA,,e_az'\ktsin\/T,,z. (2.18)

LIFREEEE A, HEQ.18)WEFRFH(2.2),
#(2.3), ETE ¢ =00 u(x, ) RBIPME o(2), RASE

p(x) = >, Asin / A,x. (2.19)

HHRERK A, FEIEHABEE BB R X, | = {sin J A L0, 1] FIER., REARE X,
X, ABIx s FARKMBEAMEA, Ma, B
X 44X, =0, X'n+Aa,X,=0.
X, X, SRR FEE—ME R EBEE0, ] RS FA X, WX, eAST PrBuR
%4(2.3).(2.4), B35
(2, - A,,,)JI XX de = (X,X', - X,X',) 1} = 0.

BT A, #A, B EARBRMIERE:

f XX, dr = J[Sin Sz siny/dadr =0,  m#n. (2.20)
i
U c0522 \/A_kx dx

0

l sin 2/ A 1 tan 4/ A, l h

{
M, = J sin’ vV A, xdx = J
0

_ L =L -ty @2
2 42, 2 2./x 1+ an’ VAl 2 2 A (2.21)
TR (2. 19)BIATREL sin  Rer BUEFTRLA R E S (2.20) ER AT 18
A= 3| (@)sinVT,ede. (2.22)
A2, 18), BB F WA RE (2. 1)— (2. KRB H
u(zx,t) = ZT}I—J;(p(S)Sin JAEdE - e Msin /Ao, (2.23)

WTEEHAEEREAINNEARETEESREQ. D—Q.4H)WEAR, BRETR
W UTFEM, Y o(2) NE REEE, B Q.23)RAHNBAR, L S0H, XT = Kt
RAEBKESTSMN, FABEFBRQ. D EARKME(2.3).(2.4).

By B —ERHFEREERARR, ZBRQ.2)FAFEF em 9 A B Y
[ 6>0,% 10 Bt XHER p>0 &K za:e*u”fi@%—ﬁwmc il ¢ HH R H
BHER () o() | <M)R(Q2.2DR,A#

Lgo(é)sinﬁ,,&ﬁ‘éMl x L<

M, S (2.24)

2
-
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B, H(2.23) RARHKEE Y >0, XF 2 Bt BEFKA G, 3 H RS S5RMAT L
X, HTFRBHE—-TEHHELTERC. DRARKMA(2.3).(2.4), AT (2.23) R E R
REBE SOMBLHEFBRARFZM, HTHRIEY :—~0 8, W {EEH r€0,/], &
(2.2)XEHHRBETYE o () BBFEX o()MEH—-LWEM, FIIE o(2)E
C'p(0)=0,90 (1) +ho(1)=0F, 8T LIGEBT, i (2.23) R 44 H 9 48 B8 52 2 %) 1 (8 )
Q.D—Q.OHMEHM, XTI SN TERIER, i ab MBS,

2. MRRHEMRESEOE RIOEE 6T, FREET X SRR 5N %8 E R 0SSN
RE U 32 IR B R O O, B A A R AT LA T 58 SR AR T R B S A U

du I u 3%y
EFE R e
ulx,y,0) = o(x,y), (2.25)
ul2, 22 =0
RAaBEREmX e, &4
ulx,y,t) = T()V(x,y), (2.26)
EMNBETEHRETXTRE TOM Ve, y)MH 2
T'(t) +AT(t) = 0, (2.27)
%’+%¥+AV=O, (2.28)
HP A MEXSHAMER, Bt
T(t) = Ae™. (2.29)

HTHRABQ2IWEAREMG VI 2 2=0 KEAHEEEHGKRE, RIEE Ve, y)ERIR
BV OWER, FHTHETR. EEHQ.2)XWBELERR Y
I’v 19v 1 v

T}T+rW+7W+AV20’ (2.28)
{.?\
V(r,0) = R(r)O(09), (2.30)
AL #(2.28) 85
() + 18(6) =0, (2.31)
PRI + rR (r) + (A - R(r) =0, (2.32)
Kb p A5 r 0 BXROHER. T VRENE, 0O URAHRAY 27, Bl « RESTFMTF OB,
0,12,22,"',712,"'-
XFREFXE ,  H
8, (6) = 2,0,(8) = a,cosnd + b,sinng  (n = 1,2,). (2.33)

BRESHETR(2.32)0 R(DE r=0 M YFER, XHT V]2, 2.2 =0, MR(-)BEHEEN R %G

R(r)l,_x=0. Efi#k o= A, o =0 fRALENB B n By 01 /R (Bessel) 5 B
PR’ (p) + pR'(p) + (p* = n*)R(p) = 0.

WRERZTBEBERS p=0 b AER BAXHBR E - BRHETHER—BEN, EREB—%
n B NERERT, (0)o

MEREE ], (O)FEXHEANER,SHE N

#i")’#g"),...,#(m"),...

MFCMREL T, (1) =00 HTH T, (0)=J, (V) r=R R EFZ, LA
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)

(n
R = 0 ® VA=t

B (2.34)
[ &E
1.(p) = J"(";;") r). (2.35)
XBE, BRSO BARR T LUE R &R R
ulr,y,t)= u(r,8,t)
EECES —(#('"") )2’ (m) (m) o
= szz‘. e \'R (a'™ cosnf + b, 5mn0)],,( B r). (2.36)

HERE o B RATE RV &
ulx,y,0)=e(x,y).

IR 0 2R R TR AT U E S FAE B A S ERE », NERAK J, (1) (m=1.2,)&

RIE[0,1]) FR#AN » MAREERR, B ERAEOESH m, &, RIL
[ st e = | ::;:.

BAN T8RN n, BRE ), (V) | I T EESEL 0,1 EREEN., XHES
F4RBE 1,sinnb,cosnd(n=1,2,- ) 2hE[0,2x ) FRERXN, BESHEL [0 2x]FFRREN. B
i, B AT 4L AR B R 3 R

(n) (w)
],,('u"' r)cos né, ],,(#"' r)sin n0 (n=0,1,2,3m=1,2,-)

R R
FESE L210<0<2r 0<  <R|AMREN r DEXRER, TR o(r,0)AARFARBER
oo ® {(n)
o(r,0) = ZZ(¢£,”)cosn0+ ¢J(,,"')sinn0)],,(#1'é' r), (2.37)

AT (2.36) 98 o' B bl 481%™ R gt BT AP E ) A B (2. 25) MM u(x,y,0)0

3 &
L. SRR E AR R R T 5 S R ) R

du_ Fu
m—a 5;—:— (t>0,0<1‘<7!’),

V(0,0 = 2x,0)=0 (¢>0),

ulx,0)=f(x) (0<xr<m).
2. AN ETERERBENER T RAVAERE

au_(’)zu
—92—5? (t>0,0<1<1).
x, 0<I\i,
< 2
u(xr,0)=
-z, +<z<l,

u(0,¢8)=u(l,2)=0 (£>0).

3MBEH—KEN SR HEAEURER x=0,2= HRER VBERESHN «(2,0)=
£, LS B 2 B B S A AT 7 BAER Y f() BT HE o 88 BH u(a,0)=u0

4. EERE >0,0< 2 <! PRWWT KT MR
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7,:“ Tz:‘ﬂ(u*lln)y

w(0,0) = u(l,2) = u,,
ulx,0)=f(r),
He o, pou, BHELR (OO NEBRE
(RARAERBBE AR w~ wy + v(x,t)e #))
5. KEN ST MMERRENOC KA r =0 RIFER «, ,TE r=/ MWE L, BERTU K
HERBAN RS E, N RAHBRERN OC AT EEE D HRE o« (o, o) B2 TR E MR

du , Py

2
——=a — b u
at dxr ’

Ju

u(0,¢)=u,, (

drx +Hu)"”":0'

u(x,0)=0.
BoRE ulr,t)
6. ¥12H o KEBREFER  KETER  ERMERARNRLRIFER « MEERAR LRIFER
u, SRKERBERE (BRI S8E  EXHRB)NBESA.

§3 A A &

EFHHEANMAEERBE N THRH TRERTENOERENR, RO TR,
HATH R g KR R T R R, A PR #ERA S RE R
RIEAHFHOLR, B AT RS RUE, 77 M8 I BroK i 4] 75 [5] 8 14 A

1. BEHTREABEMR B f()REXFE(- o, ) R, EE]-/,/] L
H—Br i 80,0 £ () AT LARIF 8 Bt 5 40

o0

f(r) = % + Z(a,,cos _"7711 + b, sin 7—1[57), (3.1)
n—=1

¥ H

niw

= —}J[i[‘[(f)cos "Tedg b, = %Ji[f(é)sin Mreds (n = 0,120, (3.2)
BG.2ORAG DR, EE
fo) = [ rorde + [ f(eeos M - £)a.

BUAEBIREC f(0) B (— 0, 00) LA, % (—~oo, i AT 18
Fa) = tim> [ f(&)eos 2 - @)dz.

g A, =1£,---,A" :$ AA=AA, =A,,, — A, =I£,mumw§,@1

flx)= ll’l},%z; AA,,jalf(E) cosd,(x — &) d¢

= lj:dljiof(e) cosA(x — &) dE. (3.3)

T

BARERG.IHRN f()HMEHRSY FTLGER & ()BT, NE f(2) A5 K
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HSRNESEMA, /() MEBEBSWRSE T ()RS H REUE
BINRWAUEIREEIER . BT cosA(r— R A HNEBH . sindA(x-6)E A BHF
PRVE, T LA (3.3) L B

)= ZINJW,, d/\fjlw_/'(f)[cos/\(f — &) + isinA(x ~ &)]1dE

e e
= Z;J,,‘,d"jm-’(s)" s (3.4)
TR
g(A) = Ji_f‘(e)e"“ds, (3.5)
A
. L Y
() = 2_7J »»»»» 2 (A)e™dA. (3.6)

Reg(OR f()MWBEME®R,ICH FLALK (A g(ORBEMFEETR, CH
F 'lglX f(ao)fE (— oo, 00) BiELER S Heaxt vl T, B R0 T FE, HHEE
BT /()

AT NS B AR BOR R R L AT BT B — X THENE
o B B AR R, K LR IR AE T 1 i b BT A B A e R e BB AFTERY

MR GBS ER T, N FEEER o, 8 USRS, /2 O

Flaf, + 8, = aFLf, ]+ pFLf]. (3.7)
WRAHBEN £(2), [ (2), 2 2 E€( ~ 00, )Af,
f(z) = j:f,(x — O f(Dde (3.8)
FEAEWURR ()R ()5S () MEBERCH £ f,o BR. L=~ f, EHRE
T B 24 5
XTEHEBRNERN TR

WR2 (ORI ERNERENERET £ ()R [ 0) KR 5 5
1 Ap
Flfi*f,1=F[fi]1-FLA] (3.9)
nd
Flfi*fil= rmekdxrn Filx =) f,(e)dre.
T £, # f, fE(~ oo, 00) b4 Xt AIAR, B4R | LAAS $ , X T

Flf, * f,]1= Jin/'z(t)dtjiof,(x —t)e Mdx
— [ na] p@es o a

_ J:fz(z)e"“dzjlf,(e)e"“ds
= F[fl:l ¢ F[fz]
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M A B o7 5 0 30 A 40 3 2 18] B AR DL, AT LA 26 1L b 78 B
ME3 fi(OF fL(ODRBEOERETERET £ ()M £ () R ER

v 1
ﬂ'éuz—ﬂ,ﬂﬂ

FUfi+ £2) = 2FLAT* FLA,). (3.10)
WR4 R (o), ()ERRBLUGEFTE R AR A, B 24| x|t f(r)—0, M AL
Flf(x)] = aAF[ f(x)]. (3.11)
i HFHLE
FUr)]= [ flare™az
= [f(x)e™]|7I7, +J: iAf(x)e ™dx
- ajfmf(x)e*“dx = aF[f(2)]
[l 4 T LAk B
HHRS WR ()R f ()BT URITHEEN TR A
Fl~izf(x)] = d—AF[f]- (3.12)
ik Fl-izf(x)]= Jo_o —izf(x)e *dx

d oo —iAr . d .
= aj_wf(x)e dr = ﬁFU]'
TELLHATLIEXET B TR ERANEETZ# .
F[f:' — g(;ll ,...’A") — J‘iom...J‘iomf'(Il ,...’I")e"(~"|/\|+...+J-”A")dfl.“dx"’ (313)
AH N Hb , {8 B 0 5 AR H 5 R
— 1 © ” o dpeeerad )
flxy,yx,) = (2"),,LU Log(/\,, WA e dx,--dA,.  (3.14)

MFETABEBRRMOBEET TR OERLUMOMER 15, XBEAHE——FI%T,
LRARESABRNBERDBEARE  ROTF FEE RSOk R R LS B R R B

{%;:f9“+fuz) (3.15)

u(x,0) = ¢p(x). (3.16)
W+ RS, SR TR AL T 07 B BT G ) BE

{ %zazg, (3.17)

u(x,0) = go(.z:). (3.18)

RXF z #HFEEER T
Flu(z,t)] = a(a,1),
Fle(x)] = ¢(A).
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EGADFAXRT « HATHBEN R, MRAEE 4,305 3
du
dt

232 ~
=—a‘A’u,

i, 1 (3.18) 7
a(1,0) = o(2).
(3.19) (3.20) RSB E A MEMS HFEEM TGRS, ©HRN

2.2
—a At

i(A,1) = p(A)e
RB e ¢ N R B

2,2 L LT
F—l[eﬂ:z\l]:anJ. e( A A)dA

2

- % :e_u%(hir’)zd:\ . e—‘:r’.
FIRAE BB TER
r R G ) R r -’
1> _p2 '
= — Y dy = Y2
JZJ YT
BT LA
-1 - &A% — 1 7_:72';
Frile ] Za«/;e )
Ht, #EM R 2, (3. 21) Al 3R AR B (3.17)— (3. 18) MIf# N
(0= L[ pter e
ulx,t)= 2amj-w¢ §) e .

PR R 4 ST R AR 3 5 B B IR R0 06 2% 4 B AT G 1) R
{ e RV )
u(x,0) = 0.
H TR IR AL R 2R, 4] Y [ R A A T 5 R (i A RE)
ulzx,t) =‘ﬂzv(x,t;r)dr,
M w=w(x,t;7) R T RN RREE#H:
{ %;f = aZ%%§Q t >,
w(x,r) = f(x,7).
TR, MAG.22)X, 5 AR R EE(3.23)—(3.24) KI#EN

_L T fee)
u(z,t) = Zaﬁjoj—w ﬁ—_re 4 &rt.

MR, B (3.22) X (3.28) st B BIAT A R (3.15)— (3. 16) KIfg N

(3.19)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

(3.27)

(3.28)
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2
(a8

1 « T
( s ) — daTr d
ulzx,t 2a\/EJ mga(E) e 3
1 J FlE, 1) s
+ E 4u (1"r)d d . (329)
sl e

3. MFEY HELHMEST, B TFHAARE « BEHEETHETEHREHX
BENKMN, RS R R, HUEB(3.29) 8 52 R 78R BE(3.15)— (3. 16) B9,
WAGHATIAUE, FHEEN RN FRFBROEHTRIE, SN o() EEHARNK
T, (3.22) R H TR AL (3.17)— (3. 18) ff . A3 (3.22)F iR 23, Hod i (9
Ry M PR HR RS .

&1¢(‘1‘)\<M,WJJ‘FE%T@JJ e dg=v7,H(3.22)3t 8

o
-

(o8

P S

1 1 oy
Iu(.r,t)lgM——J e 4t €

Vol -= 2a4t
b (5 ),

UL R (3.22) BRI, HH EFT R R MR o (o, ) BA RM(H 5YEA AW
2o

BAETER, Y >0 B, B (3.22) T RBH R w(xr, OWR IR 17). EITEH,

5 T el

R

Za\/TTte o
MR, MEM e FSE), M >08HHEREFEG.17), B, HATREIER, M >0
MEREFBRG DI RERTUBEG. 22X TR ERIE, T
(3. 22) P MBI RE LM, 0 T RIEE S 5K S0l G844, L A0 R ST R
REFBMES R BN, X —MEAMERIER . IX « 89— Hr i 5 800 61, g8
BB » — KK FE IR E R
I = (= )e(s) -
2a JTJ'“’ ZaZz%gD ¢ rdh

B 121,>0(:, HEBEBORBE N B —Sstm . BY >0 8F 80

o (=87

au(az,t): 2al\/; jm (azazi)%go(é)e g

Bxt x KoKk SEEE TR A S, FIFATLGESAR (3.22) W H M S BB ERERY 5
TREmMEE, B >0EBSG.22)EFENEE (o, )HRFRG.17),

T HEZEIER, B (3.22) B o 5E i ok 500 B 90 16 5k 4 (3. 18) , 1 st B B 3IE B X 4 i
20, % >0, x>z Bt ulax,t)>p(xy)o HU, BEIEHIERAER >0, —E R E 6>
0, % | r—x,|<8,r<<5 B, E

lu(z,t) —p(x,) <e.
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1E(3.22)H 4 c-— - x i%iu

S

u(I,[):_I'JT €0(I+2aﬁg)e’52 de,

2

X o(x,) A LS B

o(x,)= r (p(f(,)eizzdg,

Pt

u(x,t)—olxy)= <p(1+2a~/_§‘)'<p(10)]e

STFRTAH e >0, N>0 BB K, #

J%Jje dt<Ss, fj d§<6—

M-
B NLB o) BN, THRE 6>0, Y |2 - o, <8, 0< << BRSL

Loz +2at0) — o) <5 (- NSESN).

Ve
=l

A
lu(x,t) - 50(1‘0) I = ‘;_Jm [(P(I +2aY[§)_' Q(Io)]eﬁtzdc
)

< LJN | o(x + 2avt8) — ¢(x,) | e Fdt

A TV =N
2M[4N - ZMJDO -
+ — e " df+=—]| e " d
NI ¢ Nr o JN ¢
e 1 (v e | 2e _
<\?TJ‘V d§+4M6M 3+?-—E

SRE AT IE T I AR ALY (3.22) FR B E MO SR B w (&, ¢ ) B SE R HT /G 1) R (3. 17)—
(3. 18)A R

T (3.18) BT F5 H BR 0K R IEF IR TR (3.15) RW A %44 (3.16) , AT XL A ik
B fE R E .

3] )
1. R TFREE R A .
(D e ™ (>0);
(2) e " (a>0);

x 1
(3) i (a0 (a>0,k HEREO

2. EBA Y F(a)EE( - oo, 00) bHsRFATEART, F[ FIAESERE.
3. FE b AR # = 4 RS S 7 R BT 7 [a) 2R

du P u+a2 P u
{Tz‘“ (a_f ay? E’)’

ul,0=@lx,y,2).
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4. RG22 R HRBEERIEFRIBGIS) URBBEEAFG3.16),
5. RMAESFRG AW EE, 2

(1) ul,.y =sinx,

Q) HEAERBLEERER EMAESHEG.17),Bi%
u(x,0)=p(x) (0< x< ),
u(0,t)=0.

6. iF B R

2

4a” (t-1)

1
v(Ivy’“E’V’T):me

MFER(z,y, ) WETE

dv_ [Py P
A YAt Ay )

mxt FER(E, 9, 0) BRI
dv N A
Fra (55 ) o
7B IR u, (x,0),us (y, o) 5 IR TR BT 5 08  BEOAR
Ju, _ 2‘72“1 auzk 2 Juy
{T‘“ e {at sl

ull[:0:¢l(x);

Uy 'z:o:‘Pz(y),
W oulx,y,0)=u (r,t)u,(y,t) R EMEE

du _ Pu u
{w—“z(w*w)’
ulico= @i () @2 (y)
H‘Jmo
8. T T 5 A% 5 7 B () B AR B ROA R
du _ f{Fu  Fu
o)
u I::O = Z a,(I)ﬂ,-(y)-
9. RiE " #H/ESHEME RS

du _ Pu Pu

{7_“2(37*@)’
ul,co=g(x,y)

B RER N

7(:‘6)2*(v— )

ulz,y,t) = Zérzjm.[_m (€, 7e e dedy.

S4 AR E RN BRI — R R e

1. BARE REFEAHRT R ASFTASNBESTIBNEESE., UAES
SENG, IR YRR EREMGRE BB A M, T E Wk 3 8G 28, ul
RYEABRRTEREKRTF M GBRE, FX DB ITHR R, RATH F IR R B
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2

du _ 297w
W—aﬁ (41)

UE B4 F T A

EE4(REEE) &« (2, )EER R, 1a<x<B,0<:<T|LhEg FHEEY
HEHERESFRG. D, NEESHHFE ML (2= ko =801 T) KRR (e =
0,a<sr<p) FRELBREMB/NME BFZ WRU T RRR, 4 4 3 B e i B
B R GERR a7 IR AL E

maxu(x, t)—maxu(I t), minu(xr, t)—mmu(x t).
Ry R,

E OHEIKE -« R, %/J\{Emt%ﬁ/adtf}tﬁﬁﬂﬁmﬁﬂ, AL R T IR R K (E A
AT AT o

DUF AR EEE I B R, WM BREE u(a,0)fE Ry ERYECKRM, Ll m E BN
M u(x, ) TENR Ty EHBKE, WREHAE LA M>m, BB fE R H—EF1E
Hfi(z )t >0,a<2” <B)HEEREH ulz, OTEZSBE M. fERE

Ve =ulz, )+ M (-2 ),

4!
ﬁqnz:ﬁ_ao EH?ZEFTJ:

V(I,t)<m+M—m-_—% 3

i +Tm:0M (0<6<L1),
i

Viz " ,t")=M
B M V(s ) B w (st —FE B Ty EIEIBKM, 8 Ve, ) Ry FHE—
St FEREIB A (1, >0,a<x,<f), mmusrﬁﬂ <0.2V=0(mR 1, <T,

mJ"—Y—o WR =TS >0) B A (x, 0 AL

WV _ PV
dt a Azt

=20;

B E TR A DR

AV _ 23V _du_ u_  M-m_ o M-m
37 4 379 Y ¢ TiE T ’
XRBETFE,. bﬁ'ﬁﬁ%ﬁ‘]ﬁ&%fﬁ%ﬁ‘] W,
F HmEE1MIERTR u BEFRMESH R o, — u, = fFOEP F<0) Ko, W)

mﬁjz_l_max u= max Uo

2. %}]izzﬁlilﬂﬂmrlﬁ —MmAEY R EEE, LR TAE T AN
EE 4.2 BAETHEMY AR

u, = a’u, + f(z,1),
{u(x,O) = ¢(x), (4.2)
wla,t) = pu, (1), ul(B,t) = m,(2)

EXE R, FH@ER 1, W EEEBEBTAR I T MR AR BN R R A .
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E BRWAEG.2)ERDHE o, Bow, WHEE u=u, —u, EXE R, AHREFKY
FE(4.1) M Ty PREHE, TR EAWBRMAEFRESIE R, Fu=00XMWMHE R,

+4&m.
HRX MEMBENENHANFE u, 1w, D, LR
tu, —u,1<e,
M hRERESRE R, N TE
lu, — u, | <e,

X E ] T A E R R (4. 2) A R R E M. UEEE
EH 4.1 FEEHRREREE R EEN A TRES TRAS _SEB=KN %k
e R i E R R, Pk, o8 TRBIRA 2. D—Q.H MMt SRENE, O & BEH—

¥ HE
%[BT 5% 218 ) B
u, —a’u, =0,
wl, o = p, (1), <—+ hu) = wy (1), (4.3)
ul,.y = go(.r),
Hf h BEAMEFH., RINEMIHTHEHS o (2, OWBEEE. VKL, 5
v(x,t) = e "u, (4.4)
HFA>0 A—1MEES %E’HE%%( M(4.3) 55 v HRE
Jv, ~a’v, +Av =0,
vl = e (), (— " hv) L= e, (4.5)
v, = p(a).

MAEEWR 0, <T Wil R, WERI0Se<<E,0<e<<e, | T, 28 R, BB IR
HTHB AT EIE o FER, EMBKE. BRTBE MR o(c, ) R, LHIEH
BORAE, WX M RRESE D, Fiks, HXE B o (e, 0 )R 0<2,<1,0<y,
<ty )R B IE W R, EE@%‘&HH&EB’JM%%#F%H EHSEE
0,20, v,<0,H v>0,
M (4.5) 58— AT BERSL L X A o MERKEAAIREAT, EikE,
MR v WIERKMEE: =0 B3], WAE
v<0{gi§l¢,
MR v WERKMAE =0 BHEE WA
v<< max e “u,(t),

0Sr<ir,

MR v HERKEE2=0,1=1, (02, <t )W KB, EZENE v, =0, ATiTH « =/
Ak B0 SR A T AR

A - At
t
< w1, 1)< ¢ " (0)

yz(t )<< max

h 0Si<r,
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BEEE o ER, ik TF B AT B0, SEAT LAS B HE R M (2, 0) ER, L

- Af
v(;r,t)gmax(o,omax ¢(x), max (e”'lu,(t), Eiﬁ&j)),
Sasl [1E=SFES

SN h
T2
ulx,t)= e'\"v(x,t)
At - At e‘“/l2(t)
< ¢t max|0, max (), max {e “pu, (1), . (4.6)
0 [go 0Lt / h
b |
Ao B9 E/ME BT R M IR R 5
—Ar
ulz,t) = R nlin((),o‘rnir’llgo(.r),ur/llip (Pi/\l/ll(l),e ,l;lz(t))) (4.7)

w2 4.3 HEBLER T>0, 0465 BEPAEMEE(4.3)E R, ERHERME—
W, S KB TOME o) KO REE 1, (1), 02(2)o
OB ERE A D) EF A «, Ko, WEE w=u, — u, ¥R FRITE KT
WHID R &, TRHE(4.6) 2(4.7)8B5E Ry £u=0, PRIk,
WiF g L KB B 2 €00,0],0<<<T ML
—e<p(a)<e, —e<p, ()<e, —e<p, (1)<,
Wi 4.6) &4 HR(EHPRA=1),F

—_— max(l,%)eéu(x,t)geTmax(l,L>s. (4.8)

h
BB RUE,
FEEAMEIT.6) 4. TEK b >0,/ E ARG HERR e TRNAAE K
WS 1) (R ) R A 8 1Y PME — PE S RRUE T
Ju, -a‘u, =0, 0< x<1,t>0,

wl g = g, (1), u, b, = (), (4.9)
wl,o = o(x).
S (4.9) , B AT F oK O 2R TE B
- wl(a)u (4.10)

B XTF w BRI (4.9) 554t a (g 50 B (4. 3) , DA T 1T 75 0 1) R (4. 9) B fk Fy ME — P S5 AR,

w(xr) =1 - x+1. (4.11)
B0 w>l,w, = — 1, ZEEMFTETH, o HETIT#E
7, -ata, - 7_—2;‘ﬁa - (1—52%?1')“2 =0, (4.12)
i A L ) B S SR R RN
o=, =L+ Dy, (@, +a)l,.; = pas (4.13)
oo = ¢ = w(x)e(x). (4.14)

KB e =l BHDREAKERESBBRKECGF h=1). BRTEG. 12) LWEX
s B B s — s AR EEEHR

- At ~
v —€ u
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I A >2a”, BT X TR ME IR (4. 5) 8338, 03 ol 5& FH, NTTAG 3T R (4.6) . (4.7) % &
VIR B . B R (4.10), LB AT 78

EE 4.4 MEBLEN T>0,MESFHRMMNMEMEE(4.9)%E R, F MM —
B, 1 L% SE AR T HME o () R FEE e, (1) e, (2)

3HAHEMBNE—ENREY HAELERES B TE S

{g—? = a’ %;’; + f(x,t),
u(x,0) = p(x) (-0 < x < ),

FEIHERR EE LR, —BRERBENIGRERH, B3 FAEREG4.15) P8
RAEE w(x, )VEMEEBIKB ENEROBE MERGFEELE - FEEK B, E5HE
il 120, ~oo <z <o HH | ulx,t)|<Bo AT R BA X Fp 4 5 (19 58 B2 b i 6 il 7
o) REAR e — YEFNRR E . RATEIE F i

BE4.5 MEREG15EERFERELPHBER—8, W HESKBTFHREHY
6 &AM

W CIEBH RO, BEMEEEG. 1)EFRIERE u, B ow,  WHE o
=u, —u, WRFRITBUG DEFWNERME «(2,0)=0(- o< x< o), KIEH, &4
K 120, ~o<z<ot ulx,1)=0, REBK « RERMN: |« |<2B,BHFREEL
FE R w(x, ) ATRETEAE T E XA B MR KE S B/ ME, BRI R G 8 A
i AR R,

HY L AR A BB R G B M — 1, X F b AT — 5 (0, 10), 20 >0, RATHE
T E MR X

(4.15)

R(): 0<t<t0y|1_10|<L9
Hef L E—MEEAEMER, FRK

v(;r,t):i—?((x—zxo) +a2t),
EEXS R, P RESMN,E R, AEHEFRG.1), A

2B(x—x,)*
v(x,O):%riL}O:u(x,O),

v(xy £ L,t)=22B=2ul(x, 2 L,t),
HLTE R, BT Bty b BT & AR %K
'U(I,t)}u(x,t).
TROEM4. 1 MBEEXE R, i rF
v(z,t)=2ulx,t),
Bp
4B ((x - z,)
(S
RIEBAITIEREX S R, FBLHF

_ 2
u(x,t)>—4l751((1 21") +a2t).

+ azt)> ul(x,t).
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AR (2, 2,) R0, BRTR 2

4B
lu(ro ty )'<L2 azto

BEHT L BILEK,S Lo, 5018
ul(xg,ty)=0.

MEAH(ry, t ) BEEFEME— S5, MEB MNP u(x,)=0,XKIFH T MM —
1&0

T, F AT IE B 4] VG ) B A A AR ) A E R, ik, RAGE S | o( ) |
Sy BLEBANRE 120, - co<x<ooklul(x,t)|<qp. iX 00 FEBA ##6ME— M52 2[R B
HuBETUERR , 1 R BB R
vie,) =BT 4 )y
FAREFRMM B RBE T LT o B, XA R U, W 75 7] 838 59 8 5 Mt 8 or o

=] ]

r7u

LR B S =a —7——,+cu(¢20)&%*‘]%%’2&%%#&9@]@@@@%&9“& HEREE.

dx

2. ﬁl}ﬂﬁﬂﬂﬂ%%?ﬁ?‘iﬁﬁﬁlﬁﬁmﬁ%,ﬁﬂflﬁiiz‘ﬁ% + Z—y? =0 MRBER FHXE EHERX

HErFEBIEEAR R KM,
3. UFBR 0 30 1A (a) R
u, ~atu,, = f(xr,t),

du

u|,.,,(,:/1,(t), ((7 +hu>
r=

:/12(1) (h>0),

u I, 0 T 90(1)
B u(x, ) R,] 0Ty, 0SB R

At
u(;r,t)ge“lmax((), max ¢{r), max (e (), £ /;IZ(Z)),%max(e’“f)),
0Tl 0<J<1| R,
1

HHP >0 WEBEEREH.

§5 ARy

A IS 2 B[] £ — + co B}, B R T R W 2 {1 ] B K A 16 i) R AR M AT ME A
1. MiaERARYFEMES
FANSWIAERBE(2.1)—(2.4), BIE 2 THITE, YUMBERE o()WR o()EC,
©(0)=0,¢ (1) + hp(1) =08, RATRAT B EEBA T - MNHEABERRNEBHE
u(x,t) = iAke_"z‘*'sin V Az, (5.1)
Hrp

A, = ML [ eosin V2,2, (5.2)
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[ h

i A A T3 R
tan(v A7) :*{hi (5.4)
1 2
(k_i) s kzn_z
HIRE, 0 R i <A< BN RTHE-TEMITE, Y o WRATR KM

BRI D—Q.HMELEHRE(GS. DAS,

EIES5.1 BRIRHBERE o()WE o€ C'Lo(0)=0,¢ (1) +hep(1)=0, WY &
TG, FAE(2.1)—(2.4) M — MR MMIERF BT Z B, Y > + off,
t—4 2 €0,7]

lul(x,t) 1< Ce":l”»o, (5.5)
Hep CH—1THBRIEMIEFE.
W MAETEEHE e h (5. DRA M., B(5.2) (5. 3) 4,5t —Y] &,
| A, 1< C,, (5.6)
Ho C,ANE o R KEE LMW ER, B A, I ENMGITT8, Y k—>oif,, =

Ok ) BB > b < roou BT, Bt BB PR T 20, % 01 B, X — b3 &

=2 W5
(Ak _ Al)e"ub(/lkfll)l < (Ak N Al)e~uh()b*/1]) < (:2’ (57)
Hip C, B—15 r BXRMIEFER. TREY (=180, 05— +€[0,7], 87

Lua, ) 1<K C (1 + Dhe ™ H )i

k2
(X;'\ 'uz - t
<CI(I+Z("&—/\1)€ Gt : e N
k-2 Ae = Ay
~ - 1 ’“2 ! ~ 7“1 ’
<C‘(I+LZZX—_7)€ e (5.8)
k=2 "k !

I,

2. MAEREROIEMNS

T TS Bl S T AR AT G R R AR M RS . BRT W BTIR T L Y o (2D N
RS R BT, P S 05 R By Y () B

a , 37
{5—?2(1 a;;’ (5.9)
u(x,0) = p(x) (5.10)

B HE— % b T B B IARA BT A
_(.r*é)z

ulx,t) = }/.Ji:ga(é)e i de (5.11)

a t
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t oo

HTIHE B TS, BF 3 o I ik — 5 R ﬁu%J Lo () | do W8k, N FR
9 € L' (R), il
”?’”L'(R) = J“’" | QO(I) I dr. (5.12)
FHS.2 o BARESEREHE o€ L' (R),UAFER(5.9) (5. 10) Ky ME— 28 8%
AL M TR EES X~ r€ER, >0, ¢+ oo}, — B Bl L
L u(a ) 1< Ct T —>0, (5.13)
KLP C ﬁ#/\ﬁ(%a &”SDHN(R)ﬁ)'&B,‘JjEﬁﬁo
iE A1),

o (J*E)2 1

1 J ey
— | (&)1 e 't dé=<C
2av wtd -~ 4 2av'nt

fula,t) 1K

Junl o(£) 1 de = Ct 7. (5.14)

Kb A SRS 0y R UG (AR, IR A S E R BN E A MR T R CTH
f FE TS R WL TE ¢ + oo B, AR % T 7 TR ) 00 (R ) A A R LT A HORE DEUR T R
{77 B HORT VG RS A LA ¢ TIEEBR I 0 R R R

3] i
L. HIE W 5 3 R 2 B IR

u, -a’u, =0,
ul, g=ul, =0,
u\,,():%)(l')

BN ¢ oo B ECBSEBT R R ¢ MIEHELH ¢(0) = o(1) =0, |

2 MK proy) W R LR RS H o€ L' (RN, ~ Ml 307 R TR B 1O, 4 o
R LA MR T

3HEM K p(r.y, )8 R LOH RESEEEH € L (RO, = 4 507 847 701 BRI R %

p ool Ll TEMEBTE,



EHER S

A B 4 i SR B B B U R —— 3 A 7 B (SURR 4 B 7 (Laplace) 75 #8 ) #07 #4
(Poisson) i, & § 1 R AT RMTBHLRKAMAMEFRBERE, §2 PR KK
AR, TR B AR ETE R TR B R E R, RS AR ER
BINE TR —HEPEK R - RRES, §3 PR RBR TS, FHT
F-nERBREORER §4 Pl T IRARMERIE, A A8 55 28 1) 2 e i o —
PR, AFESXEMRRMEE - SEERFOE TR T REX A fHE
SRR B A TE PR RRE , (U A 48— S6 55 R OF 46 LA E B ¥k .

S1 BIIHEE EMSIE

1. FEMSYH AX-EPERNIEFTANMFEB(NHFNERGAER)

_d*u  *u | 'u

Au_312+ﬁ+£{=0 (1.1)
Fiaterm#
_ 3w A*u 3% .
Au=ﬁ—+é—3—?—+£§:j(r,y,z) (1.2)
) B A 5E A% 1) BB B A O

TR DEG.2D)FENE PEENEFL2EHE, £F-FPROMAR TRNERS
o] R, 24 8F 53 A5 A B AT (8] WAL 85 1 F (o, ) E R T IRE A BS, BRI BE o F0ET (8]
X, TR 3

a? 3l a?
u—T( u+—u)+F(x,y,t)

Lo "\ax 3y
ALK V- R
0= T(%+%)+F(x,y),
HE

a—zu_+92_u: — F(x,y)
Izt 3y’ T 7
EMEHHAMRTE, ABE_EPHiTRRMNEIES, SHARERERNE T RE
B R EAAR TR N ERE R BN RSB HM TR, Wit AEEREE P RE, — 1
AT R B SEBR S R ER A B B AR R
BT BRMIEATEANA+S)Z, TERARBILSBORM BN RINE
Bl
(1) 5l hfe® HEXRFE EIBOAMTRN - FLZNEHRAFBAAS N, Rl
FWMAHG SR AT (20, y0, 20 ERBEHN M BEAMNF (2, y, ) HBL TR
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R ARE 5L HKANET M/ TR I B X AR ER A1 (20, 50 20) 8L 7
=/ mae) (=3 + (=2 WP R Z A PR B mRER, A
M{x—xy Yy~ Yo 27 %0

( oor )

F(z,y,z)=——7 ,
r Y r

Flx,y, =) A3 MR, BRI NGHRBEM TR

M
go(.r,y,z):T

HIREE . F = gradeo BT Aol — TSR RN, AR R R — B
HEAEUEE o(r,y, ) MHEXE 0 ERER, R A L DR IR B
R ARSI R &, EXE 0 bR BT A B AR RL R
_ dédndf
(x,y,2) = ||le(&:7, ) . (1.3)
pe LUP 77§«/_(;—E)ZWL(y—77)2+(z—§)2
Bt EEETURIE, o(x,y,2) 7% 0 LSHRAMTR
Ap=0.
EAT L — S RIE, % o(x,y,2) W E Holder O, ¢ E O NIRRT
Ap= —dmp.
(2) BERBHBAEE WEEPH -BHEEN p(x,y,z)MEHRY, E BN E
B — A S AEMREG, B i 2 FAMEEESE TG P EREN 4

%, B BT
ﬂE < nds = 4nmpdxdydz,

Heh E RWGRELR, M n S LWBMINEKRE R, FAEBALRIFEEE G WIE
Bk, A

divE = 4np. (1.4)
WhECERT M, BRI RERN, NEEREALSE u = ulz,y,z) M&
E= —grad u.
HHARA(1.4)2, BN i R % o W LUT MR T
. Au= —4mp.
5 ) 2 7 B O SR R AR A, T L X R R L S w R R AT R
Y EMFEQ.DMESER DRENRAEXRTER 2 My i — B & SR S B
HigEHBR(. DRESRBERAEMEN.
EW’I\E’EEB‘J‘%H‘Z,iﬁﬁﬂ@ﬁﬁ‘)ﬁ?'fﬁibﬁEEEQ@&%*WV&&JXE$EEE,
TR ARG U =ENERE R E,
2. TE R &R0 E 8 10 =2 )@Tfh’ﬁl‘ﬁ]%%—ﬁﬁqﬂﬁﬁ%fﬁ(l.1)(@(1.2))9‘]%&5
PRI — B R A . EABE TR R« SE T3, L E AT REARE
| I < R R REFR S R . 1 7 5 — 25 % R4 3 77 R BT 4R 1 S R S Ry 30 S R A4, X

o HEE FOMYTERE PR M) - F(M)[SCM, M, HHo<r<i,mi C S — A~ 1E B 3, W BR oA 3
f %% & Holder &,
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TR D) (SO 7R (1.2)) o nl DL = Fp 28 RS [ S (8 0] B, 43 B PR N 58 — A 0l 1, 88 —ih
HEERE ZnEHFE, EAFEP RN EERRE - REZDHEE,

(1) E—AE A (IKFI & (Dirichle) @) HEFE(r,y, ) PFE X 0 MBI R
FERET —DEERE g BRREXBEN DB wu(x,y,2), EE 2 WEEAHRE,
TEOQUD FESHET ESEAMERg ES:

ulp = g. (1.5)

(2) FTBERMOER R (Neumann) B #) FERLBENHME @ LARELERH

g EFREIHE TR u(x,y, ), EETHABEB O P EAMBE. € QU Eiks,

HE T EME—SET MR AELRIT N 0 H@ﬁ@%ﬁg—:ﬁﬁ,#ﬂﬁﬁ%?aéﬁﬁﬁ g

TEZ R
Ju
il =k
Beoh R P RATE L H 2B R KA 525 B AR 2 R 5 — Rk, Bl
BEFLVBSIBOREBRESN ,RASEARRE 0 SR EHEFRO. DABR
ZW ul,r=g, BRI ROBAR, g RAYEREENRE A . ANLER &S ¥ B 520 8]
B  HERERMERARXE Q ARG EE S, MRKGHREHH, mH K% I8
MMAERATT RGN, IRLAEES o £0 MAMNRHZRBRH (., BAELKY KN

wH r J:mﬁ% =0, HILBRE O ShEF I I 3 BE 3 A 89 R) B8R U5 25 0 sk — A~ 7 h o

POMRARMB R, EERE D EWMEARARZME X RIVES, R— R « 7
i C AR, A A ¢ EW R AR R XN ERAEELH L RRE
BN HRENRERT A RSN SUAER, B b8 A o BT AR B ) R AR R
BRI 52 S e 5 B P BT S A ] RE PR O 4R B A el

P B0 75 AR B S0 80 BB 2 7E T 55 DX b 4 i 0, o f9% Vi) I 96 7E O 95 S A R 4 R B
PA— 5 BRI WE 7 FATT AT 28 4] 358 B 24 7 0 55 28 4 AN A fo] BR B, A1 ) R A A F A ME —
40 2% B8 L R O 0 B B BRI T AR S 30 R ol T A4 2K ) 32 R AR LR SR A S R R

ulp=1.

= u \x 2z )= u,{x z =——1—~—— : Vi B ) )
ﬁ'gﬁtﬂ» 1( 'Y ) 1 K& 2( s Vs ) mﬁ&ﬁ{iﬁyl‘ﬁiﬁgﬁ%ﬁ

BLOHERAR EHE LRB R R, BRI AR IR &, 38 A 64~ 3E 51 9] £R AR
HME—tE, A BEXLFEAREMNZMULERKBREIR? E=2%NEE, B8 RkE
XS mA R RAF, B
}Lngu(x,y,z)zo (r=v$2+y2+zz). (1.7)

XHRR T FE MR, (x,y,2)=1,

B TR AT 58 U1 b BUR BL I B 57 7 B AR M R A 4R s

Q) KFAEEHNEE ESE(z,y, ) WE—HHE LAEEER g, EREX
BE—A R u(x,y,2), B I SRR Q WAM(ES AR, E QU biEs,
HR(x,y, ) ATFRFEH, u(x,y, ) —BHBTFEEIHRELMH(.7),HAEET +

(1.6)
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BT 28 ) o U1
ulp, = g. (1.8)
(4) HEARSNEAE FEXRBMAME @ LARERRR g, BRI — T EK
ulx,y,z), EEAME MRS Q WA, QUL E%EgE, B9 mA W R &1
(1.7), B I LE— AWK Q #8645k 2 J7 1l n’ (FEE T T B E8) 89 3 17 5 8

T

J
5%2 = g. (1.9)

r

KT NS I R DX 5], BT Bt S 0 R (1) e (2) 4 BB 9 2k ) 30 O py e G
B2REE,

REFIRRTT R (1. 2) B U Fh (1R R, B4 0 4 7 A B — AN A oy 8 DL, Bk B
AL VR 5 B (1. 1) B Xk 7 B 008 ) R, 24 g W B Holder &0, XA SR E R 5 H B 1
(ZRA.3)R). FIUARILE FEHBEAFTE 1) 0 HE S,

3. ENFRE EYEMA¥EFE AL TFHRERARE DR, ENSHARR 2
B AR ABREYBERNFESFENREYECRAARENESE, hiifa, R
MR AT AR R . 3R B4) e 3k 2 0 48 (8 ) B 4 B S 75 43 (ol B, St ety
FNFRE SR AL £ B o VR BRI T TR I R R I

fEA—ABITF RAVE BB P&, R — DR EE WS, 5 I ER T T
FHERE . Jy A 0T B BN 38 L B8 BRER - 75— VI TT BE AR o , 2055 30 B i 45 37 B 3 5
B/h,

XA —FPHICS, B ulz, )RRz, ) BB BEENE, F(r,y) BREH
PP E R . GBI KT Ory FBRERE K Q, ERERBHRE I WS F
MTHENBNEN(BRE—2(6.7)R)

R
AT (u) Bm B, Rit— M EBEF, B Y

oo = [31(32) (32

f:
HAMRA AR EE, R T Bl —E el AR L &T
FTHMBRE. Hl, TR
Vo =lv € C(2)N C(2),v I, =0}, (1.11)
BERNES Vo VI BRI AN ES V, P EMLS k. X, B/ DAMEE
HALLAM TR EBRER H « WEEMB, N vV, HHR
J(u)=vn€1i‘2 J(v). (1.12)

A FBSHRT RO DEFRSEEINER, M FESHNEA.12)5 FR\EHH R

dxdy.

dxdy, (1.10)

I

mle
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B 2K F] 5 5 1)
- Au = f,
{uu 0. (1.13)
HATAEBA T 8
EE1.1 (THFRE) WERHBEQ. R)WEB €V, FE, ELWE(L.13), RZ,
¥rou REMBRE. 3BT V, B8N o KRS BEL.12)RI#E
E #FHuRTAMBEN.I2)HE IR wE V), % v=u+iw,E¥ 2 HE-FH.
BRE v€V,,BH

J(0)= J(u + Aw) —Jﬂl ( i <u+xw>)2+ (%(u+,1w))z]—f- (u+/\w)!d1dy

= J(u )+AH(32 E;ZU 3;%_fw)dxdy+%zﬂ[(%)z+(%)Z}dxdy.

H(1.12),J(u + Aw)TﬂE A =0 BB /ME, N A

d _
aj(u+"w) A:g_o’
Bp
dJudw Jdudw _
H(—I——x—-k—;—y—fw)dxdy—o. (1.14)
{H A8 AR

= J w 3—uds —[Au - wdxdy .
r n
i}

MF w€ Ve, wl,=0, ERGWHE TN 0, A (1. 14) X183, XE I 4 & #
w& V,, oL

j(Au + fwdzdy = 0. (1.15)

BT, Au+ FEQPLEZET O, FLE, HAut+ FEQ FELE (2, y)AETFOA
Se— Mt R (Aut £)(20,5) >0, M Au+ fF BIESEEM, L (2, v,) B— D4R,
TEHABB A AL Au+ F>00 PR w HE(x, .y, ) AME KT O, TAERKIIETF 0, 3H

H(Au + fwdzdy > 0,

M5QA)AFE. B, E Q h2F
Au+ f=0.
XA u€ VBt ul,.=0,80 « HREEA.13)HF
RZ., & u€V, RBAMTBRERBE(. 1I3)HE X V, PRE—LEN w, BT
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—H(Au + fwdzdy = 0.
10 R4 5050 0 X BT 89 w0 € Vi R
du d d Jd w
[(5% 5 55 55 - st =0 (1.16)

14 v€ vV, , % w~v—u€V A

a8}

J(w) = TG+ w) = I () +j(§—; T+ T8 T~ fwdady
+ﬂ%[(%’)z + (a—?)z]dxdy,

BAF.16)BI15

J(v) = J(u) + H( ) (%)Z]dxdy.

BE we V,, RITE

J(v)=J(u),
ALY =0 B R, XMIEBT « WEQ.12)X, B « WRESEBE(1.12) 1%,
HEEE,

A5 4y JE FBAR I T B I IR S 4 77 R 34 L 1 B o — S B IR R AR o B L T LSRR
85y 7 TR A () R B R (LR E R I . B, B L A FHFRERBEIN J(0RE
AR /MW TR, ERARL J () REE V, PRER/NME, Bk, BRAESFTER
BRKM L ERM(.13), MAH — SR TAHEM. MELRBFRBNAR, i A
A (1. 10) 7285 o 5 502 Hh i S A7 7E AR /M 25 ) RE R A8 B T P45 I B R 5 8, AT B S T
T RBERFYHE RPN EERM.

3] 5}
1. % w (2, =y x,) = fFCr) (HFP r= Wi+t ) B on AR K
(euﬁﬁ;ﬁﬁﬁﬂﬂ +;7—I“f:o),imwa
f(r):m*r—fzrz (n#2),

f(r)=cl+czln% (n=2),

KLF C1yCo ﬁ{fﬁ#ﬁo
2. UM R SRHETERTLR(r,0,0) FTAUER

P L R u
“TF oA\ Iy r'sin § 96 sin ad risin 8 g

3. iEBR BRI E FEAELR(,0,2) FTAUER

1 (7( au) 1 2°u  3'u
=2 2,8V 5 S+
Au rar\3r PRy az

a

4. WEHAF 5 o 25 AR R VR 70 BR 4K
(1) ar+by+c (a,b,c AEH);
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(2) ° = y° M 2zy;
(3) ' =3y M 327y -y
(4) shnysinnr, shnycosnr,chnysinnr M chny cosnx(n HER);
(5) shx(chx +cosy) "M siny(chz + cosy) .
5. UWEH AR ALAR RN T 5 R R f 2.
(1) Inr #16;
(2) r"cosnf M r"sinnf (n HEEO;
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FH [R1RE 89 7 9 AT LASKR o I8 b — 48 3 7 0 78 B 2K ) 5 5 1) R

Au = —+-—5 =0, z°+ 3y < R?, (3.11)
dxt 3y
ul2 g = f(0) (3.12)

R HP 0 RAR AR A o
FLE, @%%%%%ﬁl'ﬂﬂ%ﬂﬁ‘]%%@ﬁ%#*f’ﬁﬂj AR B R R IETE,

NZU n—(* STMIE D). MEERIRHE, B AR 7T 15 B A M Ak o 0k

G(M,M ):L In 1 *Ing 1
T 2 "M, M PoTymm |
EEE
1 1
T oyt ot =2, cos ¥
1 _ 1

MmN p ¥t = 2p,p cos ¥
Hf oy BOM, 7l OM 3 fa , KRB ELRRNEH (B RE3.3), BNELEHHE
E.,OM, 5 OM B 75 M & 5% 45 31 (cos 8, , sin 6, ) 5 (cos 6, sin 8) , BT LA
cos ¥ =cos(8—6,)=cos 0 cos 8, +sin 9 sin 6,.
M pop, =R*,AIB7EBRAE p=R L,

aG
In

s=R ap

= _{L{ln L
dp|2x Jp§+p2—2p0pcosy

= In = 2R }
«/pép - 2R"ppy cos ¥ + R*

P=R

£ ~ Po COS Y
P+ o0 — 2pp, cos ¥

1
2
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OM,=p,

E3.3

_ pop — R pgcos ¥
pep’ — 2R? ppycos 7 + R*

__ 1 R® - i
2xR R* - 2Rp, cos ¥ + p;
R, AR (3.4), BRI E LKA SR M (3.11) (3. 12) B Fx X (R IR A iR 4
243):

J-r* R* - 2Rp, cos ¥ + p(z)f(ﬁ)ds

1 R?2 - o?
w(po:00)= 37p] ., oy

1 (R? —p(z,)f(ﬁ)
= ﬂjo EZ —2Rp0 Cos(g _ 00) + pﬁde (313)

3. MERAE e b ER BT R IR E S T 7ERR 2 1 bR K 2K
5 R AR, TR R B, AT EMLRIE, 755X B RATOH B
AT 6T SR AE , 3RO 25 4 18 S 140 300 BT L3717

AR G (M, M, ) BOXEBRHE , S8 24 M B8 b #9 S R, G (M, M) TE Bl A
EF M, SORARN. BGELES S FTREKMOTECE M, EWEH, M EHEL R
LR, (3 13)R BB - S A ) TS, e (3.13) 44 4 0 9 S 7 R O 2 9
MR,

BAE TR R o AR AN (3.12), B % (o, , 0,) Bl F (R, 0)BF, (3.13) X4
BE u oy, 00 BITF £(8)o Z(3.13)FEIRFHBS LR o= 0-0,, HEI £(O)LAK
cos(0 — 6, 0 FIRMRE, AM R 2, W 3. 13)AFTUKE RN

u(po-0,) =2LJ (R* = p)flp+ 0)

n)_« R* = 2Rp, cos ¢ + p;
HAs Pk R B R S,

(3.14)

1—_1_J" R’ - pg
2 -x R2 _ZRPU cos @ + P(Z;

do,

B LA
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P B R? - 0} . .
ulpa,00) — f(6) = Z—KL RT ~ 2Rpy cos ¢ 1 p(z][f(go+ 8,) — f(8)]de. (3.15)

HAVEAERH Y oy~ R. 0,08, Q. 1 RANHBEIETE, 7 (O NEENBIRT,
T LR ENIER ¢ FEER 9 BRERE - <0<y L,%05 0, RBELN. G

if'<¢+0o)—f‘<a)f<§.

LRI X8 4 = EB 43
(—m, =), (= 9. ) R(qy,n),
HEG )R EGUMERRBER =BINRSHEN 1,1, B 1, TR
lu(pe,00) = fFO =1+ L+ LI<|I |+ L +1I,].
FEE—AXE ERRG I, BFEXE(-x, - )k cosp <cosp,hE
R - 2Rp, cosg + p;= R* — 2Rp, cosy + p}
= (R — py)* + 2Rpy (1 — cos p)

= 4Rposin2 —er ,

XET fEE LU f(o+0,)- f(O)ISM,HP MAI¥E—HENER. TR . YFHE—

X R R A AT
M

L < ————(R” - pt)(x - p). (3.16)
8xRp,sin’ —27—
F L, AT AR A B A A T, WX ST AT BRI, Y o 8T RAEH, I, M1 L, B
‘ R? - o} .
BTF. B0 AR e =0, % F I, Hihit
T 2Kpy cos ot pg
e 17 R? - p(z,
’12|<7 2—”j~,, R2—2Rp0 cosgo+pﬁd¢
e 1¢ R - p; €
<T2“ z_ﬂ,[,,, R2—2Rp0 COS¢+p§d§0~‘2‘. (317)

BT e KIEEME, TLARE, % (p,,00) (R, 0B, ulp,,0)BLBET £(0)0 XEEIEH
TG AD)AERRE wlp,, 0,)FERE KA TTE M (3.11)—(3.12) Kk,

4 REEREORAES EX—BF RAE WX TP I b 5 %8 X800 8 Ak R 3, 7T L&
ST B i 0 Ak 4 280 B B R R TR 78

BATRE - 9807y 8 kR 7 B I A A K R T LA ROR

G(M,M,) = ~-In

1
n rMOM g(M,Mn),

Fof (M, M)TER S 0 WAL BT 0 AR E5 I — wBEMS,

rMOM
AKTERR H(x, NFEEREH - WFE B z=ctiy, HH 2 Rz FHNEFEMEM, &
PR, FE,

. 1
G(z,z(,)=2i"ln7ZA—zo|——g(z,zo).
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GEE O HNPLBEM=, =0 WHE, KH In I%EIE]E] 2| =1 LE%X TR HROAREFRSNH

g(z,0)=0,80

. _ 1 1
G(~,0)*ﬁlnm.

REEE - BMXBENEE . TRTER =10, (L) =2, % { FEHENAREQ UL, #51it
BHE - FEEMARBQUDEP I RD, %2 Q RO, MR, R G(z, ) REXEH 0 LKA
T L O WAL oMM ok % k- & A

G, (¢, 8) = GO FLE)N. (3.18)
ERER GO, f(GNECED HETE HE

GO ) = 30 gy ey T~ ¥ (E))

1 1
= Q;IHW’HI(C,%),
R

w680 = i LEL L s

AR Q, #8684 (= —RENBRANN.

M % 8 (Riemann) B 5 52 38 A7 A0 X4 F 4 — 4 2 6O B 7% 3 X S0 PR HE — A SLFE R GT k38 3 58 (X 38
B B B R, 3 KRN — 8 BREI AT BB L 7, = 0o By T 84 B & 48 AK oA M el B BT IR RN
B, A T — A 28 3 3 DX S8R B R 4 R e mT e (3. 18) 18 1,

-8

B, 7 0, B L PN, AT R == 3 #oO, R RAE,HE = BAE 2=2,=0,

B T8 TIE, A48 Bk P >0 AR PR R BR
cf§¢,4: 1, e &) (gt )
£ % 2n (6-¢&)" +(p-n)’
Hh r=e+in, 0 =6 +in. AABMBKNBETUES, XMBGEMEERMR.

5. AMEMNERER BT LR ETR KRN R — RS, AR A B
A (3.8) 8k B A AR B S A — e B AR

I 3.1 (BI% (Harnack) E—RE (X TRMBEFIIN Btk E®)) R
B, P EB I RBEEARRE 0 FEEAMER, EARE oUr(r 2a 8
MR EES, TEXRBFHE D E—Fs M EE Q Pi—Bls, BB REE «
FE X Q A R

L f BREAMER e, 0 EHE . WER, EERBUTI £ E T BBl
AR ELEM e >0, FEEXFEN N, ES n, m>NBL,ET LALAIF - £ 1<e. H
WA B, M FXE n,m, 7 Q FRLHE u, — u, | <eo BT LURGERT TG H) 51 ¥k 5018 98 1 R
HOEF |, [ 7E Q Ph—Blest, RIEARBBER « £O PRAMEH, REIEW « &
Q PAE—SRPEFRAMRBRATLUT o

ML TE O WAEB— A M, L M, AR OE—NTF Q WMERK, EXRE, 818
IS w, BT A AR (3.8) RN

R 2w pr
uk(p0’€0’¢0) = Z;JO JO uk(R’6’¢)

Gi(£.8) = 5-In (3.19)



88 B=H HAHIT R

N (R* - py) sin 6 dédg o (3.20)
{R* + p§ — 2Rp,[cos 0 cos 8, + sin 8 sin 8, cos(p — ¢,) ]2
HAP R ERK MY, (00,00, 0o ) A M, HERALIR, FRHREFI I, (R, 0,0 —H

WO « 2 BRI koo B MRS 3]
wlousburgn) = 2o [(u(R,0,9)

(R? - p;)sin 0 dédg

{R* + pg — 2Rp,[cos 8 cos 8, + sin 8 sin 6, cos( ¢ — goo)]f% ’
TRBEREE « T HAMNARNRE, ATTERE « BERK AEEMEH, €HIEE,

#—LEE

EE32(BWBEE_EERE) Riuw!l o LW THARENRAMBETS  EEE
QARE—KP IS MERE 0 PELRSHT—-MAMER «, It EXHKRE 0 WiE—
X ER—BH.

E U PRNRLERENRMOTLEELEL PHKK, & QRK, EHE—H
X Ke FEZEMEEH o, HEMAK(3.8), oL

1 R* - o5

4”Rrﬂk TR T — y)%u(M)dSM.
Fouz0, AT LM « RO P HERMGITT(QME. FX L, HET
R’ - po R’ - pg

X

«w(Q) =

< < ,
(R+p0)’ (R? + p§ —2Rpycos )’)’ir (R-p0)
A
J-ﬂ (M)dS,, - 20 < (Q)<LH (M)dS,, » Koo
47TRKu M (R+p0_—)2'\u \4”RKu M (R—po)z'
FIARMEB A EEEAR, X
R-po . R+pu ]
WR u(P)<u(Q)<—(R_pO)2R u(P). (3.21)
WX ABBPRERER,

ﬂﬁ'?%%ﬂ‘]ﬁ*ﬂlﬁﬁﬁﬁ“uk } ,/?"\ Up = Uy — uk-1>o,k :2;37'"0 X;j‘ Uy Fﬁ"ﬁggﬁx
EFX 3182
R - p, R + p,

WR-vk(P)gvk(Q)<mR-vk(P). (3.22)

MAEBK m Ma>m , BT u, —u, = Z v FEB u, (P BRI, B LB M

k=m+1

{u, (Q)E Kejp E—BUH, BMIBRFE—ER, {u, (Q)E Ky, E—BBATF—EM
R «(Q)o

ME—R ME€Q,AIUATLEE Q PHI&Ky EEP MM, My TUAARIN T2
BEQPHRES, MXERE—SHEREE BB w M SRS N w0
WAL AW T RMER (SR EHE 2.3 KiIEH),
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BFROBHE—FARALE B ERESEE FEARINTLEE Q FHMARK (i=
1,2, LYEE F, Blu 1 Q A4 B ES R K, 8980 M, WS, Wi
(w75 K, (i=1,2,~, L) E—B0sk, FRE F LB —B0l S X%ER T EENIEH,

FE3.3 R« BEKBOQ PRERAMER, WX 0 FRE—-HTFRR QT FER
5 0 HRXMEREC,EH

max u << C min u. (3.23)
a a

E En50MART MEEHR, HAREEEE T THN RN HRE

HEo XT O<p()\ ﬁx%_t
(R - Po)R

(R+p0)" =

(R + py)R

, 7 % 6.
(R = py)

2
9
(32D R W TR 0N S WHREWEERA Py, Py R

2.u(P) <6u(Py),

Ep
u(P,) <27u(P,).

BT u ZJE{TLBﬁ#&k}.‘%'—ﬂ&/lvﬁ%ﬁ%'l%&%/l\f%éﬁ%B‘JE%&R4’ JRC=@2n)Y e

(3.23)KX,

11 I AL 2 3 T MR A T B 5 T LA 3T VR R R M7 DS A BRI R SR . RATTA

TE3.4(TETAER) & «(M)=ulx,y,2)EA A BBEPBRAASERAN
KL TE A AR B

llmrAM'u(M) =0, (3.24)

Hepor, RRA AWM SWER, DIIJE'“ME%?EXEE%I TEAA WE,# u(M)Z{ﬁA
FFEIEM A A SR P (EEA AXFEN)RBEMER.

i HEBRERL, RPEE A REREA

WK BE—LA SKO.R FEBHR, CEMATES A KIADFEEK S
M, Pou fEK FHENHRAN.E K ARNERH T BOM®, BT aERARNAH, D
Hou, o RITEEY,EEIRK WRAA Sbu=u,, ZH RTUEHELEE « LA
M TR u, T4 A B, HERTENTEE, B w=u-u. B w EEIRK W
B A MSREMER,ES A HG.2)F
: ,}/Iiir}‘rAM'w(M) =0, (3.25)
AR K MRELw %TF,

MEEHERNR K WA A Shw=0, Hit /ERK

w, (M) = e(r—i;——}?), (3.26)

TRAEEMTFTHEE:(DER K WRELw (M)=0;% K Hw, (M)>0, (2)ER =29
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Bor=R FEEMELERTED WEEMEE,XB 6 B—MEBE/DMBIEH.

MIEBAERIESR  , EEEN(3.25), Bol LIRBE /MY 0 >0, fi7ERkM r =0 LA

| wl|<w,,
M KWHRELE, R w Mw METE, TREHEH 2. IRERE), X D v HE
il M #HE
| w(M) i< w,(M). (3.27)

BEM,%e>0, EXAmBTE HEELARETE, B w(M)=0, HF M ED #HEER
— 8L, HKE D P w=0, BEER >0 WESE, EEIR K AR A S w=0, TH
EEE

HEM 3.4 LIET

it MR ABLERBAMER (MBI HFS(REARTBREMNT S B2 w(M)

A ,-ms&iz%%%j:mmw%ﬁ%;i—nlo

B 7E P IR 25 28 3 356 0 o A0 55 — A B R D 9 R 6 O TR MO BT A £ 7
BE BT,

TE3.5 (AMEMHRFEEE) i o (M)RKE O & 0 & 8,2 0
R LT B AR 1y, y0 20 HIHTES, R O FIE— 8 M (20 2 vo 220 ) BB,
EEWATLIBIFM xy — 2y »30 — 0 »20 — 20 WREEE

T 0 FER— S M, M, BOE— AR K TSR 0 R, R
BH Ro BT w(MOFE Q W RVARIEY, BB o 265K K 1A AT LR ETIA M A S iy o 763k
K FRES S

u(M,) = Z‘%ﬂ‘u(M) R
‘OgdSM.

1 R? -
‘MRJJ”(M) "

3
AW M, SERAARIE S, BAEH o (M) 7E My (0,0,0) Tl BIF R =0, vo» 2o BIE
RE
HFEK E
(R - @it

R - pf,
3
+ pﬁ ~2Rp, cos ¥)2

dS,,

=[R* = (zf + yo + 2))1[(x = 2,)* + (y = y)* + (2 - zo)z]*%

3
=[R* = (b + i+ 201"+ 3" + 22 = 2(axy + yyo + 22y) + 22 + y2 + 22]°2

R L e L I
MAZBRXE T LU ERXARBHN 20, v0,20 WERE. 4 (r,y,2)ERE K L,
(o, 30, 20 ) FE IR BT B S B R B0R — BOKCSUAY, B G w] LUZE TR SR B4y, i AL 9y S5 0048
B—MRTF 20,5020 H—BRAMERE, HE « (M)E M, =M, LbEBFK. B4
My WAEBHEE «(M)E 0 RELRT. EIIEE,
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3] 1]
1. iFBAME AR RSB YER 3 R SR S
2. B KRB R G(M, , M,) = G(M;, M)
3. Hmﬁkm%%ﬁlziﬁ%%iﬁk&ﬁ,#m1&:5?.‘iiX#ﬂﬁﬁﬁﬁ*ﬁﬁ%ikﬂﬁ?&bﬁEE‘JYBFNAE’Co
4. FABERARKRAERE
,+u”+u,,:0, 1‘Z+y2+22<1,

u

x.

u(r,8,¢ |, =3cos 26+ 1 (r,0,p ZARBRABER).
Egﬁo
S FCHEARRN A AT EEERE A A ERMER (MBILTAEA EARIR AP L E

u(M)=o(lnr—i;),
W R L E B E L« (M)TE M= A WE HEHE A SRR,
6.ﬂ%%%z%ﬁﬁ&ﬁuwﬁﬁﬁﬁAﬂWﬁ%%%ﬁgnﬁ*#&wmngN%Kﬁ?

1

7 aM

M R, Y M—~A B EBTXH KB BL S

7. RR— R u, EREREN « WEMMRREEMK, MAERRA C EEBRTHIBE:
(1) ul = Acosg;
(2) ule=A+ Bsing.
8. bt M e TRk Bk 4 VA Ry A E R P I L KR 52 LR
Au=u, tu,=0, y>0,
u‘y:u:f(l)

BBl =1,

B o
9. WXE 0 BMMEEEUFESO B0 R HERHRK BLulr,0,p) REEEPHEMAE,

K (r,0,0) %R O PEAMHERERR & r, :R7,ﬁ1'J,'§ M, =(r,0,p)RAEMETHRK KRHE

HOAM(r,0,0) 8 M, (r,,0,p) WERHRNEEBERRERE S, L 0, FR 0 W R BEXI Y R
:/
RZ

L8]

R
v(n,@,qo):r—u(
1

RIXi 0, FHAEMBR(ES ERH) .

WRKIE 0 NEREK U TRER, MR o(r L0, 0)1 0, FBRERS O AhREE ., RE
v(r, yﬁ,(p)fﬂ:ﬁ@ﬁ u(r,@,ga)ﬁﬁﬂﬂ"i(l(elvin)@&o

10" ﬂ}ﬁ%ﬂﬂ?i@éﬁéﬂﬁ,ﬁﬁffﬁiﬂ?ﬂﬂﬂﬁ%ﬁf‘l‘ﬁl@ﬂ:?ﬂﬂ(ﬂﬁ?V‘]Iﬁlﬂu

L R K R E RS B TR A T RNk ES N o).
120 . GEBALALNE B FHEAR (2. 1) MIELRK—EREMER.

,ﬁ.go)

§4 IRMREIEIE B D EREARRME—E

. BRERE RIAE, AMTEESOERSTENDERR. (HURENRE
ST R, e AR R, TR B B T A R AR R S EE W R R R BE XN R L



92 = AR TR

0 TR FE A1 6 VU FE B 50 T2 S ), D RIS O Ll
L1 S B AR T O m RAMER T ). LR R A, F

Lo e FHE e, TS I F BRI E R

EE41 (BRMERE) REFSBAIRVE-REL(AERTAER)AE—DELR
Boulz,y,z), EEHRARARY, FAMEBRNFTENS(r,y,2), BLH ulx,y,2)
S>ulzg,ye,20), HH(xe,30,20) BERE LM EER . WEEBE u(x,y, 2)EE (24,50,
z VTR v BT o) S EFLE , W 1) v SERAGPI LR T R R B A, WIZE 2 (g b yo » 2o ) BRAL

Ty,
U B0 R SR 22 0 AR AR B B P B R BT U AR R VR AN R R, AT AN B B BR O 3R

BABRIE A
BT ulx,y, 2) A (xy,vo, 20 )V BB/ME, HITEA (20, y0,2,) 80 H
Te>0.
BINEIEHA X PHESREER .
IR HE R a(x,y,2) HER wlx,y,z)=u—a TE(xqy, v, 2,) BT

Taw(a,y,2)Zw(ags sz s i RE ﬁ(a:,y,z)fE,’ﬁ(zO,yo,zo)ﬁk%ﬁfﬁlgj‘-ﬁg—? >0,
ﬁBZHﬂ?%E,ﬁ(Iu,yo,zo) |

A

av = v
R o BB ev+ ulxy, o, 2 )WIER EEBE a(z,y, ) ZEBRIBEARE u(x,y,
z)%@{%‘%%ﬁ%} u(IU ,yo,zu)ﬂgﬁ‘quﬁzrﬂo E%yﬂz(-ro’y()»zo))ﬁ@ﬁ v E‘J‘_mﬁ*&

AME 0, B >0 FAERAME ML ev + (e, y0.2,) <uo N THSEREN o, RAEE

MEARTEMER, TR B v 2ER WERB(r=v+y +2°) BHE

(1) ZEBRE 2°+y* +2°=R* k v=0;

() ERLREFERGAKE DR <t + )+ <R 1 0 AHZMESRTH,
H Av>0;

(3) v WIRK LRI IR PR LY 122, B r >0 0 90 <0, KRR 7 + 57 + 2° =

R* g—f=37vcos(v,r)>0.

MRXFERERE v(x,y,z)FE, MY e >0 BB/, B d=cv+ u(x, vy, 2,) 8t
Eﬁﬁ]ﬁ)f%&m&&o gi.’:;ﬂa(l‘o 9yoazo)4'§\
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ER dv
BRWE,BRIMNAEIEHY « >0 B/t , EXE D kL

wlz,y,z)=u—ev—ul(xy,y9,20) Zw(xg,¥9,29) =0

BT, BMTFED . Aw= - Ad = — eAv<0,E MR w 7D fF BB KB/,
RS D WH R EHEH w(r,y,2) >0, BEE ERE 22+ 47 + 2 = RTZJ:,HSH‘

u(z,y,2)>ulxe,vo,20), RBEB ¢ >0 BEBW/PRTEERT L wlx,y,2)>0;MEKE
'+ 3y + 22 =R* L BRE w(xr,y,2)=0, XHE EZENXE D L#HF w(x,y,2)=0,
XL EUEH K,

BAERMNKIESH ERRE v(x,y, ) WMERFER,

PR vz, y,2)=e 00 o g g B ABENERR. RITERIE
W EYAN, EREWELRERMER vo FHEWMG)EREE, THERRKIERM
(2)e v BRI EH

2
g_—vf (-2a+4a*xY)e” (12”2”2),
Z—'i—(—za+4a SYSTCarar
3’ (Ea e
—5—(— atda’2’)e Y .
dz
S
Av = {—6a + d4a*(x* + yz + zz)feﬂ'(‘rzwz‘:z).
2
BFAED batty + >R MALBGES KM 0 >0, 4 D AR 80>0,MAHQ)
R, EBIEE,

g1 bR 5t T ER B3R AR (B R EE , o) A7 B 2 A R R — R X B SR AR (R B .

EE 4.2 REBQBETARHER XM QOMARTD EHE—SM B E-TRTEK
BOGERKEAR DR K, EHESA M 5T AU, R AE% T 5 588K
u(z,y,z)7E QUD LE%E, FHRE M, LBREBE/NMNEX)VEMRAEEES M, &KX T 0

HOShGE 1 e, A R 5 (D o

E RE-RK, HEREHFERABET 0o B TFRMER u(x,y, )RS
TR RIE R R, E A O 0PSB BME , B u(x,y. 2)E Ky MIFTA K
FREEAT o A M, HE, BEE 4, 1,,@%&"“@1{ B M, Ab i %R

B
FED EERBu(x,y, ) BB R KA S A, B -« BB B/IME, H X &

it <o, 3L >0, EMIEE,
2. g_mﬁmaﬁmﬁ—ﬁ b B AR 3 A S T LA R S R T R A




94 BEE WA R

21 {8 i) Ay A BT E —

PP MR (. DR RS, 55 S ENME 0 RAEE, B LRF 2
ME—, ENUE « BIEFENEBOR B o+ c LR —HFEARBHR, Kb
FAE AR ERATRT LUER T i

EE4.3 NREKBOMWHRTIHRER42PHERMSE BAR-EFEANHER
Ot FAEAEE — R OB B, B N IR B £ — B RO R -1

BB (ry, )M wy (o, y,2)E 0 WERMAER EQUD LSS MiHE D -

_du,

R FRER A Al 5 =T f AR =, — o, 7 0 WER WSS, 0 U

T
P B WA T B0 =0, MRRH u AES T 580 0 i 8R0S, 50 B AL £

rEx8, MhE®4.2,% u El%/l\ﬁﬁ‘]ﬁ&b%ﬁ%i)ﬁ*ﬁﬁ%??,Mﬁ?fﬁ(%lé‘o H it
u BFEF—THE EHEIEE,

BUAE T AT H GIE P v 2 A I A E —

REH QWAR T REXENER, £ 8-S E— 2 2% E Q S (BIfES
WX QP)EE MK, MRE—EFSIREEPNTH v, w0, ¥ v=u —uy,

Mo WA AE TS| =0 (n J BB 0 ) W RSN G 1) AE X B 0k R,

Q'UT b, BAERS EL—B0LBETE. RITEEY v=0, B v £ X7 L i
BT IHEBAEN ¢ >0, 4 RFIFI K R, AL R X FRERE L r = R 16—
MP A v(P) <e. TRAH I RIy FFEMKMREQ, Lo REEAEKE r =R L#
BURAE . R AR U, o S REAE O, PYRSIEIRR A, FHHE M 4.2, € URMESE T L
BB PIBCTE O, FAE— @A ol <eo T e TLLER/D, LA Q' L, 264
v=0, TR

4.4 JrRL(L 1) I B Ao RGO B 0 RAFAE 00 R ME— F

3. FSE IR S A A A M O — A TR 1) €L U5 9 I8 4
BUED T V8 Ry B L B S A R R — P R e €2 () N
C' (Q0) v A0 B, T A 50 kS R34 26 3 () A O —
o

FEAT IR 0 b WA 58 — 588 50 (1 R AR 00— B T B 45 0 g 0
b B IR 1 € CH(Q) N C' (@) FEAF T AR u =0 oL =0 BHHES,

BAIE M, X EM R o BB (BNEE) N
E(u)= —;_- [(%)2 + (a_;)z + (Z—Z)Z]dxdydz

3 ad aJ ] 3
- %m‘[E(u £)+ %(u 5—1‘;‘)"" a_g(“ a—g)" uAu]dxdydz.



§4 RIRAEIEE B R BIRE R E— 1 95

NI

BT u AR R, HF R AR
E(u) = 5

u—dS

TEATI S — VE R REME — B RL o | = 05 TEIT RS A R, AL a—u

GE): Y AvA
E(u)=0
M, ZE 0 L
du_Jdu_Jdu_,
3x 9y d=z
Bp
u=C(H¥0.

MEHERAE, FRACLBRERER AL F RS ZHEMBREE R EEE

TEBCIEATFHE-MMEEFENWELT RN,
X FE—DERE, B TERR I LR« =0, Bk REERSE

u==0,
XHIEA TR T RE —RERNEN C(D)NC(2)HEE—K.O
3] ]
1

L. P 33 AR A D 3 O TIE WA AR B R
2. I AR 04 0 BB KGR AR (L EEAE B . R @ MR T R 4.2 FR AR, BT RS =0

=f (6>0)

+Uu>
r

17
(5%
dn

B"Jﬁa}‘]p&’—‘ﬁo
T R AR R R, R AT — AR RO R B o(r,y,2) FEE
B+ + Z<R*AHE Av>0.
47 X F— AR B A R
z": 9191 Zb(u+cu—0

A, AL
(« HIEEHO,

BEEE (0, ) BRERH, EDXTE%*“EH‘JQQ%I Aye

Za/\/l ZA

i <0, R T AR BRI EE., 2R, MR o (M)TER Zz <RAWRLREITE
Ju

%EHWEZIZ<R LS FERE LK — A M, REIFEENB/ME, BERSH v AT 7

£, %y SRR T RS A, ME M, }iﬁ(—?—;>00

O EERERMHTRNS - ANERBMNZIEN C(Q)NC(Q) R, XEMRIEFIBE CC(Q) N CQ) K

WAy —



BUE R TR SRS R

EREEE , RIMDHHE T R/ TR AEITRESRBNE IR, X=XFER
RIERBEHR, HEEZHRERHS TRP, ENBR=ARBYRE, — RO -Hr&H
W T RZAMIEESEZR AETURN X =R TROFRBE ., AEP, RIMUE
FRXEXRFTEROMPONERM, FTE— BB R 7RI =R TR R ET
HEBEFEAMES ST, ETERITRS, BB R ERES TBREHRI ML R,

S1 ZBreRMESRERS 2

1. FTEERHFE RINEEHREEHIAZTEN KU TR EB B —4%
PR HE KRG IBUR BN SN ERERES ., —Bk, FBRFANATR
BME AHEERBBER, ENSHIMAERNIBAF . BES TR B &R
WKL R BEMARRB T EAES  WEEHTHEENEATRN R BB
o

HR(z,y)ICAZR, - BOZHRET R LUE RN THER

ayu, +2apu,, +anpu, +bu, tbu +cu=f, (1.1)
XB oa,,a,a5,b0,b,,c RfERRZ R,y EFE—-XEB O LWERE, HEFBEEN
BEEH, BlaESE T 2, RANAEELE LW AR T 8RS R0 &L EE Sy
(1. )R 4L, I B Rl B3 7 B AT 4 2,

WL AR SRR ARRES FBRARPERN L, S, RATBHT
BRI MR- HTREA)EATENAERTREBISTB(B), MAHFB(B)GHRB
(AMAILIBERAR-FTERAOFFARZIER, FR(ANBRETETEBNX N ERG, RE
HTR(BKR, MAB(B)NBRETIX N AERELN T TR, BRBIAFTE(A)WE,
WRGB(BWEXALTR(AWEXEE, BLAHER R IR (BB E, XWEF
s EMEES AR TR TR (B), (B RARELAARBEL, £TRE
PR B AR et W] LAVE S LA 16

2. B AERH MM AENEE RMNBEFLEMNIRA.DERE Q $1 4
(zo, 3 ) IR HAT R, ML EBERN TR

¢ =8(x,y), 5=1qg(x,y). (1.2)
BRI (1.2) “KELA S, H#EHIT5IR
D(Ey ) - s’ Ey
Pty = o (1.3)

ER (20, y)FETE, RERBRBEECHE, A (20,3 BHEER(.2)RTHEH, F
RAZE#(1.2), TUBEFTRA. DEKRTRXTAZER ¢, 9 HRBS B
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E,,u5€+25,2u5v+(;22uw+b,u5+b2u,]+cu = f. (1.4)
W
U, = ué&_r + ur/’?f’
u, = uEE.v + uvvy’

uee&i_ + 2uév§l 7, + uwrli, +oub, tou. (1.5)

R
Il

N
|

xy = uéée.rey + uEv(srﬂy + Ey’?»r) + Uy e Ty + ufelxv + UpWey s

2 2
u, = ugf, + 2u5,,5y?'}y tougy, t uk, + Uy,

BITR(.OFM a, 00,008
‘;11 = allE_Zr + 2ay; E_,-Ey + az Ei;
(:12 = a‘llE,z"].r + alz(E.J}y + eyﬂl-) + apn 5y"7yv (1.6)

an = ay 7]2 +2a,.79, t an 77_2y,
by by e BOf QURT LUK IR RE
BTE s BB B (1.2) (5 5 72 (1. 4) B - W h B 0T AL L8 R B R FE 2K FE#(1.6)
B SR MB R ER R SR, URE ¢ SR T 9, B, MREHEFETR
an ¢t +2ane. tax et =0 (1.7)
PR EXME o=, (z,3) R 9= ¢, (z,y), B
E=¢,(x,y),
{77=go2(x,y),
FRAOFTHERK ¢, a , REAF, EEEL (LR DRANERT . RELR
3 F S B T BB :
HIMEXT ¢ E@*Wﬁﬁﬁﬁﬁ(l.7)%*%!‘@@511/21&?7*?5&7%“@&5}75@1{
(x,y)FE b B4 ih 4 ) .
a“dyz—Za,zdxdy+a22d12 =0. (1.8)
Bo(z,y)=c BHEBA.OH—HBSME, W == o (x,y) RBFTBO.T)H— 1.
B S) A ME N B (L DRKES, TR OHNTFHRNRELE.
HTRBFEASWRSME W HEA. ) BRA TR

/2
dy a, *vap - anldn

_ , (1.9),
dx an

Q _ ap _m (1.9),
dr ay '

XA T = A
(1) A (g, o) WIHHE A = a2, — ay a;, >0, BB FE(.9), &(1.9), £ S BUHE B 1)
S B8 MBAMANHEERAHEANEHE, RKEENERRHN ¢ (z,5)=¢ hd
02 (2,9) = cofBR 0. B 01, » 02 K o, IR BT, WAL
g= ¢ (x,y),7= g, (x,y) (1.10)



98 FNE —HMARRESTENIRS B

RIS, WA RBATH AR EFTEY, BBXHNERE, FBR(1.4)PH a,,,ay
AT, [F] B By A AT 0 A e N BB B R I 4 7 R AR B — B, BB A @, O (HL AT LA
S EEITERIE), Hik, (1.4)X kR
Uy = Aug + Bu, + Cu + D (1.11)
MR, K A,B,C,D Ne,p HRE.
MREMADXFEEATRHEHR

1 1
=5 (s+1), 7=5(s—1),

MAFRAAD#F—FH
u, —u, = Ayu, + Biu, + Ciu + D, (1.12)
;i
QR (xe, y)—BBF A=al,—a,a,=0,3H a,an,ap A ERNE, Kt
1. DRAHATELEF I

(Vane. +Vane) =0,
&ﬁﬁﬂﬁ%ﬁﬁ“ﬁﬁdﬂj&] ¢1(I,y):co iiEZ $=§D1(1,y)o EH:F AEO,

a; = all&-’?x + alz(&-"]y + Ey%-) + ay 5y77y

= (Vané +Vané)(Vayy +Vany) =0,
Fl o, R a,FBEAT, E&— B8 7= 9, (2, 9),. 8 ¢,, 0, BRETLX, WiE 35 #H
(1.10), 7B (1. BN
ayu,=Au;+Bu,+ Cu+D

B, A 0, 700 KA a,, BB EXFN, BB RN

U, = Ajug + Byu, + Cyu + D, (1.13)
ol

AR TE (1. 13) 2 o FE A 0 o 350 0 28 1 7

1(7
- B (£, r)dr
v = ue TLO !

MBEXT oW
U, = Ayue + Cov + Dy, (1.14)
HPABHAXT g H—BRISET,
(3) TR (z0, ) )WIMHE A=al, —a,,a, <0 WE RFETESSHIMSIEL, K8 (1.8) 18
RaoReE_E R, B
plx,y)=¢ (x,y)+ip,(x,y)=c

/2 o -

Pir _ dyl“ ap; t app " anday $Par _ dyz_ ap t afz_unazz

O ®Wxy (P _Ih. _fn7vidpdndn fr . @2 _dnty dnTdndn
Piv dx ayy P2y dx an

=42, - P1a_, Por D(g,,p2)
M A=ai, apaz; >0, Eﬂtsply;ﬁa, Eﬂm¢0
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B(1.9), X —NERT IHE a0, = — (a,2 +m)%®,%ﬂ @, ., AE
AT, XE o, RLMEE N 2= o(x,y) KR
a, ¢ t2a,p.0,tay (p_zv =0.
HTERIIAE RS, RIELHR
€ = Regp(x,y) = ¢, (x2,y),
7 = Imp(x,y) = ¢,(x,y). (1.15)
A UER, o, (2,y) M ¢, (x, ) BEEEEM, FELELEBHH o(x,y)=c WE(1.9), K,
[
ang, =—(ay +iva,an —an)e,. (1.16)
8 52 K jE F 4y F L 18 F)
{ an b, =—apé, tya ay — as, 7,

anq, = - apmn, — AN aa;np a?zé,w
BT a,70(FM A A2DMFF), B0

(1.16)°

‘&- &| _Yanan=ai o
VA “4n

A FFIR AR STE, BURSHM & = o =0, T (1. 16) A £ = 7, =0, KT
0. =¢, =0, BXEXTFEE ¢ WBREARF. BHA.15FH ¢, 0, RRBERN.
M e+ ipWRFEL.7) , RAFRKLIEEIRNIT, 72
auéi +2a,68 +ap Ei = a,, qi_ +2a,m.q, + ay qi,
an b8, +an(éy +En)+anéy =0.
P, i (1.6)K, JT R (1. DN
ug + u, = Aug + Bu, + Cu + D (1.17)
R 2
3. FEMSE RIMNBI,FIMATEN MU FEET AR ETRAEGL
bR AR B R R E
Q(l,m)=a,l*+2a,lm+a,um’
BB R R, R E R, L,m FEEMZKBRQU, m)=1HEFEMZE. BT
BN R AT IR — M B — A S gk s A — IR BOR AT R e E T R — R
BT .
EFBADF_HRIBIANEI a1, a,,a,TEXKIH Q FRA(2,,5,) W2

- 2 _
A=al,—a; ay>0,

@ B ay,an,anBBRETATR 2,y MG RS, WO A 78 - 85 31 % 8 K 8 (Cauchy-Kosanesckan ) &
B(SRERE)MTUEHXHBAFELE, ERBEEBNOEE, T AEEN
a6+ 2a,, 6.6, + antl = a;p +2appy, tazn 7],2vs
anéne + anp(ég + ) +anéy, =0
kR £(x,y), plx,y) XS R B (Courant) A R FF (Hilbert) , 8F P B 75 ¥k (R AR ), BN E,
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MR FRBRIE S (g, v ) I BIR)EHES (2,5, R
A:afz—a“aR:O,

TR BRIE S (2o, vo ) NI BIR B E S (2, v H R
AZafz—a,,au(O,

MFRFTRBIER (20, y) HIHEBE,

HRX R FBE-IXE Q PRSI A, R2RFFREXE 0 AN
B, R N REXE Q PSP REMEAYEY, AR FBERXE 0 +
R HSHEY, BEMEWPRERTRABN - MRFBE-ANXE 0 FAMHE
WYARHERNE BAECERE Q PE— K (2, y,) BT AT 535468 (1. 11) (3]
(1.12)),(1.13)(F(1.14) (1 A7)WB R, B (1. 11) (8(1.12)), (1. 13) (8 (1.14)) 1
(1.17) 3843 3R S U B 40 31U 5 16 B B0 O R AR E T X

BHEBR MRS (20, y))AFTERA. DB SEHRB S, B2 EFEZAN
— AN SR, (3 Oy P2 T A 4 48 1A R XU ity B A (R B Y, R O R B E X R BT A T R AL R b
R HIME (2, vy )RS RS —EFE-TPBE, FHREXSBEARRY R
B, B I 3 AN BB AR IF 7E % 3 B BT b B i o B O B AR HETE L

RERIA T EAI KT E, TURGHER AR T EENM ALY, - EMETTREE
WYY, NN E R A RERRRN., B TRRIFBERENEERSR, EAEX
BRI AT M IS R AR R T HRMES YRR 8S AT R S mh i H i b 2
R T EEERERIRE, XI=ZMTEMEANBRARNATE AR, =T EOHERE
R, BT, AMEEEBN _MAMTEN LR E L, BEHRZMGFEEN,

BiE,RIM4EDS AR FBERE O W— 18— 0B, MES —Ho 2 HE R
B, MEENHSRAL LAY, IRNTEREXE Q PHRAIBRSEN, HleE
B (Tricomi) 7 #2

L =0 (1.18)

fEE¥FPE y>0RMABK, WETFFE <0 BWHBK, YAERNXE 0 CTH
y=0 FHRELER,XHTRE O PRERA B, EHTE 3% KB E RN
R, #BBHRA BT
4.9 BERNMEH—LLEHABLRE R ERMND TR RN H T
Bl 1 EmshTRE

ul! - a’z u.m‘ :O
AHGCRAREER(L.12), KFEELKE RN
xtat=c R x-at=c.

X c=xt+at,g=x—at J5,BMENFRERER(1.11)

P u
a—&.av=0.
MAXAREERX, REZEHERER. BXE U o %g—;,ﬁﬂﬁg—zzo,?% v =

fOp) Ko f Ry —MERRE, HETE
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®

u

__’YZf(q)
s e MASEL LT o B A3
u= Jf(:))dr;+ (&)

&)
u= (&) + ¢(g) = p(x +at) + ¢(x - at), (1.19)
Hif o My BB MEEM ZHELET SR,
B2 FHBERXHE

Fu  u
Yo oy Y
B REE TR R
ydy* +dz* =0.
EMEARKE y>0 1, BN
dx * ivydy=0,
74 xii-g-y% =c.
Ve § =z, r)=%y%,
IR B R
%??+§_77;+3i7§—;=0. (1.20)
e B X vy <0 N FRIE TR
dxt+v ~ydy=0,
H# xi%(—y)% = c.
2 3 2 3
FEZE 2 E=x——3—(—y)7, 77=x+—3—(—y)7,
JEARAA
a%u 1 du Jdu\_
agaq 6(€- 7 (5?”37)_0' (1.20

5. STATRNAEHSE ER-BRUSIALTEHNZHAERBT TR, EH
i W)

.i‘a,ja—i;—ux—}+2big%+cu=f, (1.22)

H g, b e Bf Ren BEE(x,,z,,,x,) PEXE 0 b KE LR R, H LT

a,=d;o WB,— RGBS 8T RETH IR B A — A KA BAR R, B
ALERFBUG HE T RERHTHR.

RIMEED, EXTHA AR BT BESKE/EX S BFEFTA BRI BT ZH

MERWERKREEFE - FE R AIMERA A TR A<, ZREBZRE A(X) =

an At 2aph At ap MHEERAENEE  EFRAIBYRNS,A=0, IR -KE



102 FMUE AR TRNSES LY

AQO)ABAHTEIE s Xt T 77 B A R, Z KA AQ)RBEARANBA X ARERE
HRAERNEL . BEZ , X=MERAA BN FZRE AQ)RKER, B 7 &

a; — A a,
=0 (1.23)
asy a; — A
MR AFES AERERSHIEE.
MR 22) WA KR

AQQ) = }ia,.,x,‘,x,. (1.24)

MUBE X E T RGN SRR
azu 3 u Fu

+ 4 eee =0
dxy dux; 9Ii

MaE, 2B AQ) =27+ + A% BRIEERN, BT R A & B SR IER AR S, X
n+t1HERBNEIHFR

%ﬁzazeg%+u“+;é)
ME,AQ) =25 —a’ AT+ 5+ + )RR BA BIEFEE(RAEN), THMHNE
BEM n+1 MREERT.E n MRS (BIN -, MBI TBRHERHES (R 1), 5t
ntINEHEBRMAES TR

ME,AQ)= —a (AT + -+ 2 ) HBH TR M KERESE — TR T, X, R
AT EAMIER M THEL RFB.22)EFES P(2),,2") , -k

AQQ) zlﬁbaU(P)AJj

jﬁ]ﬂi%ﬂiﬁi%(ﬂﬂﬁ%(a”)B‘J%iﬂi*ﬁﬁ‘]%%éﬁé*ﬂﬁ]),%ﬂz%ﬁﬁﬁéﬁ Pt BB ;N
RAQER P RBILH (MER o, WIFERPEDLH —NF) AR BRIES P ity
B R AOFER PEREARBA, BN EERFAE, BERE (a,) BIFERSE n -1
RS IRARBE I RIS P ANAEL,

ERHFE—FELR, B AQDESR PEEERAE  IRABM, XA KD R, 34 5K
ENBREABE . XRERE (o, ) ELEHMEERYE BB FERI R,

SRABERMERARM, RIONTUAE A FBREE XS P IHE R HyE W
B 2 |8 XA B LU R IR A B E '

FELAJE 38 AT LUK 25X Fh 4 38 O Bk 9 i — AR R

3 1]
LA ERRN AT B2t A TR HEERE HEABFSRE, IERE A=d), -
ana.zB‘Jﬁ‘E}‘Zzﬂ?o
2. AE TRy BARR,

(1) 2%u,, ~ 3 u,, =0;
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(2) u,, +(x+3)u,=0;
(3) u,, + xyu,, =0;
1 +>0,
(4) sgnyu,, +2u,, +sgnru, =0 [ sgn 1:{0 r=0,
-1 »<0

(5) w,. —4u,, *2u, tdu, +u, =0.
3ATAFEEEER:
(1) w,, +4u,, +5u, +u, +2u,=0;
(2) 2 u,, +2xyu,, + ¥ u,, =0;
(3) u,, +yu,=0;
(4) u,, ~2cos x u,, ~ (3+sin’ r)u, — yu, =0;
(8) (2 u, + (L+ ¥ ) u, + 2u, + yu, =0.
4. R A AR M ERBENE A BRME RS R —E T U2 AR E KR R AT
Biaki 3

— elf* ny

u U,

Ve v, tev=f

§2  ZhrdtE SRR

1 HERS AN EWXT W& B0 80T M, =f 28 782 K X 54 Bk
FEMNZE WS 5 s REWRBHER. fln, KH~AZEROEEN S, RN —RIER
R Do R af, —ayay, >0, WA SR (1.8) AT LA H B FRAE %, X B 5 7 4 Xl 5
(3 IR al;, —aya, =0, MM (1.8) A1 th — AR HE SR (T ASAE ) , X B 05 B2 4 41 490 84 44 5 0
Roal, —anay<0,M(1.8) KL, S & 7 IR A LA EL, X ot 5 R VB R, Bl
AT, — DR IEL R ESRE T EMEE . N — 5 HUE , % XUl &y B, %
M £X 38, | BRI g 4 8 X 3T i e R AUE £ R AIE W R R 4 8, BT LA 0 — 2B TR 4
IR 255 A o T8 B BEOE , AT AR AR AE 28

AT TR LRI AN AR SEREZER, RIVEN BB EHRHEE,
MF—TE 2 MATBH BT RRGE,EF R o« EE N EXBNE - EL RS
BOAERRBART —N(n - DAXBEEE S(n =2 ERME) I A _MESLERS
B AW R TR, RN « - RSFBES WAL RBRYHFE(REE—LEE), I
LRI R« AT BRESS RN, XFSEEBRARAEME S LA R, BNy E
MARKRE ENMRESHEN, B L, P2 TFrIJLEDE LU LB BT, R
BABANE-TEERAGHN—HRISEENWRSER. BmUERABRLR
K EBRRMT TR, A BERRAREE SRS 8, MERGYERE S, RER
RAREA - ELZMIBRTUT  FUA T AEYE EFE WS EER. #w,
A% 45 0 9 B T BE L 55 (B BT TG

TELERSGTBRABIRUEI X — M, ZHTBRNEEBERER f((x-a)5 fo(x+at),



104 BUE ZHARtkmMmo T RKSKE BE

DA GBI NBLER - a = FRHFER EER, Bitb, iR —GEBHE = f(x —at)
FER GG ¢ =0 BTERE N
(* -1, 1z I<1,
0, |lxl>1,
HP R o(o)fE x= 21— Fr R BOES . W 2 80H BT, W AH R A 2 1R e X B
((x—at) -17, |z - atI<1,

0 Jx—arl>1.
EEr-—ar= 1 LAFHEN, MATHAR, FRBEAYHEEXN M r-at=15 x-at
= - LXF RS BIW RS R B AT REE 55 B .

MIX A B 758 7T DL B 5 8] W 2048 47 2 FRAE LR, 508 U0 55 [A] W i FF AR 28 kA, 55 () T i
PIEREBES, ITMFLHFELTES MERB T - NMREERNF L, —BRE, X THE
B — A~ 53 7 R SR U, H AR A AT — A it T (sl k) #R 0T LAVE D J B2 Y 55 (8] B % 4 55 1] 6T sk
THT (55 () BT 2% ) o 70 VAR et by TG (o ) T LA Ofg 55 [ bty T (T %) R R MR AT LA, RS2 2 1
BAGHRERRE. THRITEN B &R — A dhim () ol 8B1E R
55 V6] 7 ot T (ot 2) B9 AR 1, e 0 R O 4 0 ity TED (b 20 FR M A AE B T (49 4E 4R ) , BRI AR A
B, BR, RMNEHEBH, XEEXHWFERES §1 F5AMRRILER —BW.

2. BIEFBR TEn BEBE (2, 2,2, )HWEXE QO L, ZETEH BB ZH L%
it

o(x)=

u(r,t):1

Hpa,,b,(i,j=1,,n),c RfHx=(x,, 2, )HNCHELR. BN, EHLAEHGT
— A B E®

S: go(xl,"',:c,,) =0 (2.2)
ALUARAFRQC DMENSBEEHE « WBENE? XMIEERTURATEHBERE:
WRTE o=0 FAE TR o« REFE—BRSEEOE, BEAEAARSHEUETRQ. 1)
KME—HIRE « B R BRIREBHE—HTE S LRE« W _HRIBZE,
A2 @ =0 BA T B B A 3 55 [F) BT AR o0 14 55 [ BT B T

EOEAER S HATRETE, =0 WHKIY, F1E S Lu RE—MRIHT(i=1,

P u

) ZAEH R (e, D EE BRI R (= 1,55 = 1,

Z;

“,n=1)EE S J:E‘Jfﬁﬁfuiﬁﬁﬂ%g—g—_ﬁxj REME—RE, HEE . HTRERENRE T

Mﬁ%&ﬁggﬁ—?ﬂzs FEfE. FRFBQ. DS, E a, (1,201 0) =0, RATLIE S L

n 2
O UTFRABME p(x, oo ) RA B EEREH A D) (5£) 0@,
i=1 :
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a,, ls = an(xy,rx,.,0) =0, (2.3)

BRAREEZE S EME— i E i« W— U BT E B, (2.3) 2R FE «, =0 7
66 N 7 FR (2. 1) B S 1 55 16] b A9 O 55 181D T T A 2R A o

MLEE T —BEEE(Q2.2) 2 xo=(2, 2R S FAEESER—&, MR

RE—PTHTBRASELER € = g (xyrmray), (=1, n) 8 2, BH € B HR

&K x, £ S BI— AR SRE ¢ R HEATES, =0 ER—A4E, FLE BB

pramm ) b (28 JE)| Ao TR EIARS QSIS0

n

d .
%l '—7&00 Z:%&]:nv{‘?\
IJ

r=ay

{si=xi—i? (i=1,+,n-1), 2.0

E,. = 50(1‘19“'1:5,,)’
BREA BERTHRE 1, THN € R P RRIRRES, BHE 2 A5 B9 B AT B (Jacobi) 7

A HTE | A0 RTIERAE £, ST I (2.2) T RN T

Ty

BEHE £, =0, ELRERQC.HTF.H
du du 9§
dz, Zag dzx,’

3%u “\ 3'u 9§ 9§

P = i 3gaE 7. 0a, T ABE « H-RRIRH,
FRFRQ DR ’
St =S @)
KSR WA TS « R u B — B R
ia,gf; % - (2.6)

H(2.3)2, A 85 o, £ S EHBEET RN (2. 1) B3 /55 ] DT 9% 0 55 [ BT TR R e R

A
&nn(E] 9“.’€n—l ’0)=0’

Bp
", aeg, dE,
Za,ax 9—1_- ‘o = 0
EEICQ HRMBRE R, EANAER
S22 28 <0 @

g=1

7S b r, I—NBRFREL. BF 2o & S LHEE—SR RS S EBL(2. TR
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B S RTRER R (2. 1) H 55 ) U AR 0 55 1) b o P00 B . GNSR7EI I S ERRGL(2.7)
RLEFR S A )BSFIEHE,

d1 LAy O A A E X R TR E M AR MRS R RL) , SKRE5
WEBILE, BEMENE L BSKETERQ. DB X, A MEQ.THASE S
RS T L TE R BE A S A X S R AR L, U = B B0 B — R AR A

St F—PMEENE o, WRSZEHHE (e, e, ) BERIETR

Za,]a,»aj =90, (2.8)
e

WE 1A RERE, BT (5L T | R o= 0 H%k 0 BT DA GE

k2 A A B 1) R R AE () B BH T
A FR T — S VAR E T R T M » - 1 BT E AN ZSAWFEFHE, Rd—
[ 5E 50 B A e 5 E S 1 f 4% T B A T A o U AR I AR ESE T
3. 81 WA —SEMSFTBIETF,REEIOREN m SR EE, £58iXL
%ilFot, AT SRR
>at=1, (2.9)
BRER o, A AFAE J5 ) B9 J7 Ml 4R 5% o
Bl1 MFRTETRN R ERBE T TR
3 u 3 u Fu

allﬁ+2a12m‘§+ azzﬁ

+ b, g—;+bz %+cu:f',
HEIET BN

a“af+2alzala2+a22a§:05
WEERERRXWFT (a,0) AEFT MO, B ERFFIEL

p(r,y)=0
e a, @’ +2a,0.9, +ane, = 0.
KR §1 PR EMR W R R, Fit, XBHE XA §1 PHREXRE-BH,
B2 Py
Pu  du Fu _

R
EHRES 9z,

FIRFIE T 72 R
a%+a§+"'+ai =0,
R R i 8 7 AR R SE B RRAE 7 k) o
B3 X F_4Essh R

Pu_ o, (Fu  Pu
37 Y \axt a3y )

O HEEFNEEROEE BEFTH (2, ) FREERWTE, TRMSERBEEHO T 0. HARFILELY
RCIG NS §op:
auPi-2anfife tanfl=0.
B 83t FRAFAE LR 80 77 B AR AE 7 1)
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HAREH BN
aﬁ ZaZ(af + a%).

H(2.9)X, A

7 LA T = 4,
1 - ay
59 a, ==t a .
’ J1+a’

RS SRR 15 ¢ B IS arctan - LT ARG H

a cos 0 sin ¢
v 1+a2’«/—1—+_z7,«/—1—+—t7 '
Heh 0 hB ., XEHEY MK SRR — T,
st 15 ( o » yo » to ) VE LAIE S5 RO BRAE J7 1] 9 B R TT ) B EEHE a(t—to) toosd (z—x0)
+sind (y—v,) =000 HBH), ﬁitﬁlﬂﬂf—ﬁﬁ'ﬁﬁ@@%ﬁIW&EHHLﬂLﬁBﬁ—ﬁ‘HEfEEﬁtEEﬁ
RS ERE. BE L B PFERNTBEXTSHO k28
—sin @ (x—x,)+cos 8 (y—y,)=0,
HEESH 0, WENEEEN TR
(z—x2o)2+(y— ) =a’ (1),
TR R A (2o, 500 to) FIFFIEHET o
&ﬁﬁ@ﬁ%ﬁlﬂ%ﬂﬁﬁﬁﬂ@&ﬁﬁﬁﬁHﬂii}ﬁﬁ)ﬂ’ﬁtﬂB‘Jﬁ‘ﬁ%ﬁ*ﬁ@],ﬂ'ﬁ}}\ﬁﬁﬁﬁf
B, XS TR E T EPREFNERNEM, T =4 (n G)SEBEHTE,
BHELEMRER.
Bla HIESHRE

du Z(azu Pu azu)
=a
t

i oy ad
WA E TR (2.8) 4
a +a; +a5=0.

hF(2.9)K, BA

dtat+altai=1,
M o7 =1, A T AT ¢ = consto Hvft ST R KTV [ RLE B 8 AR AFAR TS A AE
FRAE®E =0 L,izﬂi&isbﬁﬁmﬁﬁémﬁl;Xﬁi&@ﬁﬁﬂ@ﬂﬁl‘ﬁlﬁﬂé%,ﬁmizﬁ?fﬁ t=0
AR AE T o

3 &
1. R TR B R E N BRRES B
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3) du_Fu du
dt dx (7y‘

2. B TEMBIRER 7, = £ (v, y,) (=1, ) B BMREMEE YR THEN
BB, BPRRAE B X TR AR AR LA A

3. HAE B R MBS T BB o B E B (IEE m - 1 FRRSEIER. T on HREBHNE
— 3 W) T REY AR R A

4. BEX n BrE&vEm % 5 o7 B R R IE B AL J7 8 AR AE sl 7

33 =XHEHHEK

BRAE AT AR A 2R = 28 BB B2 RO 5T S B, 90 SO 780 7 22 400 0 iy 8 0 4 D
TRE=ZMAFRRM T ROBOER ERABHOREEFEETINERE. RITEE
B X=RTRZEANETHABOREEFR L ALY, MAREHFEE—RARHER,

1 SETENEMEE RMNETR=ZXFBUTE—ROKXEF BRI, R
FE BT L REHN, AN TR T k&0

L[C1u1+C2u2]=CIL[u,]+C2L|:u2], (3.1)
K C\,C, "EBAEMER. R L REAHMAET Barhi
Lu=f
RARERS TR, B, % =0 H#E
Lu=0
RAFRE

MR E MR RATMERME R ERRERREN, ENESEFHAANE
MERFGCNFE RS, S — B B NEREENEREAE)BRANN, RETL
e T |

MNFRUENTB(REEEHAME), THHNBMERERERN.

BMEET & o MR B (REEEREML)

Lu,=f (i=1,",n),

TWENMMLHEHE = Z Ca, L Cy o+, C, HIEBAENHBO LR T B (FRERENG)

Lu = >Cf..

RS w (i =1,, n )R FRF B (BFFUE M AAF) B, w00 R FF R 7 12 (B 5F
WEMRENE) o

A5 B T8 B 132, B AT 20 YR AT A B S, 41— 2 010 5 AR AL o 5 e
BOSE L RE R SR At o 5 4072 SR AR AR FF UK 07 R (a0 5 U A A ) B PR b, S i 4k — A
W7 R (BUE MR AR A ) 9 R BUIE B o D FF 0K 0 8 (SR WS SR ) 0 A0 O 10 O e o

ESCBR LA o, RATAOUR A BR800 0 B 1 SR A o LR B 8, T 25 40 196 00 2 K6 FRAS
RAORBIN, XN RABEARERRAS TN BR)B . BRI — 15, BB HE T X s
BB RYHE, T H MR RN RE, X8, EEWENEER A )T 'R
3, 28 S bR A1 BB 7 i LA LA
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BMFE I & o WRKESE(RREERRN)
Lu;=f, (i=1,2,),

NBBEMNHEEAE « = Z Cou, WiR—FEMEMO, A2 u W52 H B (SEMEKM)

Lu = iC,f,-.
FERLM u, (i=1,2, ) R FIR Y B (B FURERRM)N, o o 27K 78 (TR
ERFME)
EBMERE I & (M, M)WBEREFTE(BEREERENT)
Lu= f(M,M,),

Hh M, HEMH., UBR U(M)Z[u(M,MU)dMU VR — AR IBA UMW R
¥ B (FE R &)
LU = jf(M,MO)dMO.

B, o R R (BFRE REM) A, U Bl B F R B (RFRERRM)

XESMEEARTSHBN, BEMARKEFBRESEEREOER, fll0, 5
4B A BRI T B, R AT B AL R KR F R SRR, ERRTAHE
RN R KM — RIVERRAAN, IS F A WGE &M, XN, FERFRALRE
REFRFBUMEE, CRIBEFRFBHBUAN - RINEFENRFETHFRTEY
ROBNTHEBIN, EABE_ERNANEEMNTHRESHEZEP A ARRAKRE
B UAATENREX AR,

BIIEH, MIEREFBR(RERBE B RN EMAN) WIFE , BINEEL K
3o BLET, FELRVE IR i BT 2 RO T B R B B A W A5 b R BT OTIE
U FIELH T BT EFEREE T RERESR S,

2. MEMBMEE H—BRPEORESEKFBUE BRI, HERTE
KSR TR —SER., ENZAREERNEREERHNMYERARNETERE
¥ b ER, FTERIM ZHABFERFREEN. SF-ROERETRE, HHLE
2 BRI ARG

(1) Bk AE ZZHENT EX-ITHRESTEHNSE. BERETEFHAN
BRI AERTIES. Ex SRkt ©RENEEKIEF AR
RN, BR X R R R A 5 BRI, AR 0 M R BE AT LR R M A A, X K 9 3 O AR R
PO RARAT N, W E & «(0,2)=¢(z),u,(0,2)= ¢(z)PH ¢(x)€ c?,
J(2)ECLH o()HEZH FBEAGEE , MNBNZHRFEEATFE Xt 4E U Bh R L F
M AR BT ERRMAOBEE, dFRESFERR, AT, N ESTREN
FEA(ABE-EG.2)R)TURE, REVB AN o()RERMN,FE u(x,)E >0
SRR TS AT A T 0 « BELEM R R A B MAT B, M FRERs 2, 1w

O XEFRMEAHRETUREMKXAERXURBSFRMEERIRORME,
@ EEFRGEGEETURERSXEBEXURMSFRRFSEHEZHBHRMSF.
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Y6 PE B AT, € BT 3 5 R TE AR 1 SO I 0 PN T R T R K

AN ZRTRARENYEASR BB XL HL, HEH RS TESREN
RE, REZERENBU R BN MESHASAEERERE FEHOES, K
T LB o TR BT RS R A S A HIGE R e, TEB RS HE R AT L
HE— 5 B 55 1] T ek O BT e (4900 00 7 A 08 T ) R I A R T BE RS ARG M EE RGO TS B
& B 200 A] LU H S 9 Y (6] T B A

ML T B EF RS E R ER BB, BB RAEZF AR SEF
IR B 6 B B

(2) MAOREMER  FEHN RS RE S BREF AR EREE, BT RBRGE
ARFLERFH MHERA BRI E, EORRRE L FRERSNYIER, B % MR
R H B, £ ES S RERURAE ; IR B, Hoid 5700 % AN R RN 98 4 4R £ B, B i
REATREENT EE—4XE . ZFRESHR, b THREMEEEBERBR, BT LB EeH
PAESHBRAE, ABATLE ¢ >0 B P SR AR (B R A2 0 2k, I3 7 X 3 P 40 6 5 A {0 S B 48 2ot IR S 997
e et 22 R A T 20 b B R Ko O B O R R U SR B M R, R B R RO A AR T
AT ARZR N, 338 R R A & 2 B it o B

Q) EKMEHSKRBEE ABHXBAKBREEE, ZXFBRAEBRKH XD,
Rt BB TR, — B RO DX 3 A LA A O T 16 5 E S 1 3 (FE = SR B o 4 19
R, REREER BN o SER B EIEE R — AU ROB X R LA 8 0 TR A F AR
HERERSFE ¢ =0 FIXHE (BRIRE) . WAERFRME, — & 505w X 582 128 L
LERA EFE, H Y RESS B G B4 R BRSO, RS % R
B BE AT R R 5 T — S MK X R R B £ =0,

RESRNENH TR, EREH R, B8 A & %E R, H R AT LA XA R
ARFEE D HBSMED, PARAETFERORME MERKBS I-T, LBE
AE AN A E B w(z,y, ) RERREXE 0 H—BAXRO, FRA%Z
TEHE MERXRES Q- 0, LERT? R, IBAXWA K8 Q, BT LUK Y
H L, BRI (R SE A, B S AR R R o R AR T I T, AR w7 — R R
FESTE MNELERN KB EESFR NMGE N, O RERSEFEHHRME, Bl
il D EERDANEID ARARE EHERMKRLRLBXE 0, WHEL, & T
PR R B FAR T2 09— 2 0 B 0 R A S, R 3K 8 S b AT LA T B K T AR

L B AR O 4 FT B X S R BT S R B B S OR R . BB R AT R B B S R B g
BA —E M1 H 3 B, I — A 00 56 2 0 00 S v v R R — TR 0, — A AR 8 R et 2 I
HEfk . BT RAE B R IITE 4B 0, I T 2 77 72 P BRI 100 3 X Bk 4 C 95 9 15 4%
BB RABBE T EROPHRBA TR, ETRERNF B, EEREERE, R
FHRE , X B A% SR (8] B B F , R T R 7% A 86 ) 0 48 B ) 4

(4) XFRIERYRM X 8] 9 52 3 1) R A o 3 3 L, R % B AH 0 A R 285 1 25 4k it
BETETHN,

— YR BT BN B R RER SRR T REMRR TN —
HRE EMZ ¢, HETFRE ABINZ ¢, B3 KRS B WRE ¢, HEMKRA B 7 LR
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HEHRWTEBASFERNRES A, Tif s R &MR &4 KA EL, BARITR LR
EYERAMN LSRR, FN, RITREIDERSHEATEBEAT LN,
Y ERANTASRREE T NAER Y ERBAASH RN BXTHALE ¢ £
BRI, U - R RHFBEREAE.
TERI Y LS AR R BUE E] 2 B, B I R 45 7 A 56 T b (8] Y R 8 1R) R
BREEE— TSR, BLLE,RBU u(z, ) BABBEENEEIR, EWET R
FERTZ) + =0, KW ERAN u(x,0);MERZ ¢ =, B, HPWEBRENR u(z, 1) MRE
ZBM 1, BEIRE w(x, e )WER TSRO B BREETENES =0 HHRE
u(x,0), REE 1<r, BF R T I A& 7] BT
Pu_ 4 u
ENE
ul,op, =ulz,to), (3.2)
| =,
HETEO<<:, HERERESERHRE w(x, VMHFERT T FEH =1, 1,
EE A REERATE =0 BRE

2 2

a*u _ aza u

F dxt’

l,yo = ulx,ty), (3.3)
e ‘
W o ———u,(:c,to).

K5 E M, X 0] B 2
a(x,t’) = ulx,ty—t") = ulx,t). (3.4)
B, B EBRAM ¢ =00t =1 )BAE ¢ =6, =0)MER a(z, VAT u(x,1)
Mor=r, BB =0 LR, a(x,t )R ulx, ) FHEATE,
SHFRIESH B, FRRA—, WL u(z, ) BRUERESLRORE, EWER
e

du_ ,u
Er
W2 a(x,t’)=ulx,ty,—t )VTHERHTEN
i ,
37 @ WZO,
SERNMESHTERR . SHARNKRNMES T BERE <0 AR TR EE
EREEN, EWEEFXEHEMN, BARESTRFIRRNDEARIET T HER
EmEIRK. AT AR, XHEAIRESTEN,
(5) RONEEDS I FBARESHTERIAREIER o HE, ERFHINMHE
BHEET, B BHERANRE - RETENRTRAE(NE—F) , MAESTEEEHN
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RANEIRY BT BXFNEBRIR, RTOEARMYELE R, Y EER BT
Tg5at, @EEEE S BARKAR,. WES —-HFR NEFRRE[0,/] LAFKE
~§$Eﬁ%‘§§iﬂﬁ9ﬁ#ﬂﬁi&ﬁ]ﬁﬁ%?}]ﬁlﬁlﬂ@ HEBRKRETFEN, BN REL

(3. 15) AT WE], B FRRHEH sin & z& %—t M=AEE BRI R, MKET

ﬁﬁ&@miﬂ{ﬁl‘ﬂﬂﬂﬂ’ﬂﬁ,ﬁui{%_ﬁﬂfk,%u#‘éﬁﬁﬁ%ﬁ%%?t:B‘HZﬁ%&E"JO AT
H S —RBEZENERTUEN, BRI T BERREF IR EROFILES Y
T R UL, B0 300 L [ R B A% 5 R (L TR R A 8, A AR KR Tl B, %ot B 3 O B ok i, L L5
W — KRB KA R RFOVLERBERFEF ARS8, B, S yEREN S, E =S
BIZE BA, SHER KRR, Y >+ coff L "HWEBRESTE, — M, TLHEH,
o0 NEEERGWY, MEERIRL 7 WEREATE, R R RN R
RIER n AR, XI5 05 BSR40 (B Rl R AN 40 31 (B R RE =2 1) 9 2 B L AR B |, %o 34
TR FRAFRE - KRB RKAFRGRVAERNE, KRLUBEEREBTEN T

WA T MERNETNE. B TEREBTE, D  RSATROSR., X&H
MR AR TR R R R A RN,

3. EMEERENLE BT =X7BAEBRNYEASAERKMEN, LS
BB ERAERARRNEN, MO HRAREFEUREREFBIRETE.E
RBT —SETFRE FHERSHYBBNS TR, B EmE @S, U0 R &4
T A W 06 S e L B — A TR 48490 G 6] A 5 4 i (D R . % S oy A O B2 (LA SRR B B A R
R)GWMYH IR (URESHBRIRE), BARIAT LU 7Y 5 -5 %0 9104 7 &, 48 & 57
T BRI IA SN B R AR R, Yo 41 490 70 2 g AT T )8R 40 0L €L UL, BEA 0 Ak LR 4
— A, T X S R T R R B, B E AV KA

MERMNKZBIFTE — D SEEROPAE S H B LU R G2 B W% B
5815 R FFIE R

%‘; + %12‘- = 0. (3.5)
E xOy FHHI X 0<r<a ,0<<y<<h EHBXEH RN ERIE, fimFadm— g
i TE) R B S AR R SRR VT LA AR 4.1 R,

R EASEBXRER IR T, R AT LA hr s hr 5 5 82 5 1 49T 15 1) 250 R0 0 0 48 1) R, %o 3%
ﬁi‘bf*ﬁ!%%%%ﬁﬂ%&%ﬂﬁ%fﬁ]@%? A A B MANBETE IS XX A ] 24 LA 4 4
MEE, BE-BBEAN SRR UREERNERAGHAR—HESNER, &
R—TEIIHFORE . TR AT 5 5805 A 26 M8 0 B R 9 B & 2 i BER, A X
BERNENRERATEN.

BRIMNEZL—-TH—-HES1 FRIANEEHES, CASHMNOEESE —HRHBREH=
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Yy Yy y
1
bl-mmmmmmmm bl-m--mmmmae-e b
1 1 1 1 1 1
[ 2 a x (@] 1 a x [0 1 a x
TE RN T 1R PaEF AR B TS
4.1

FEHUNE., FERERFTENERMEESHE - - HERX T RENRES
CA — A TR 1 46 1H B AE G MR R 4 P B TR AL R /N, T A R AR RN KT
BEt, RATE T mafE— S RER N

BRI E R AR oV (=1, ,N), B - R (Bl e h &
T 76 150 B8 o B0 0 2 1) Lt BT B8 g JLAS R %k (91 4 3% 45k sh J A PG 1) R o EK 0 6 A 1 BEE
B R BT B b — 5 R A RV B A B R © FHITE, K
oy WA BRY — R SH U Rt E, WRESE o kU & HERM T AME— 1 E
MR- EEsE, A REEMERRTURRR: Y & LK g, 9, HER
oC o1 @ ) FEAN/INIE KB IR (v uy TE U PHIBEES o (uy, up )RFESFDo i H U R
SR B AT A RS C L R A S REFTAHE ¢k BHRSH hE N R = A
CLERAGRRFAET L BMRSECH T AT RMRESE B, %%, XS EF R
o 5 o, MEHETHN

max ¢, — ¢,1, max [D'¢, — D'g,l,
0=Zi< k

Uozk D'g, - D'gozizdﬂ]m,
NN FAREY FTHRER., B, 5 — 2 §o 0 i 30 7 B 5 R E K
a0 HEE N o e luw t Il g = g 1, TR U PHEEXR
uy = || 2 0 RAESS Z 8 BB = 2T 15 5 07 12 4] V5 6] R ) i 181 150 A B0 A 9 22 €
P DL S B8 B 35 7 R K R 7 I B AR R E PR, © U B B B AR B R
FERMNE—-AFEEOERDEOH T, % v BRE LR, ZEE R RY
10208 1R R

W

2 2
u Jd°u

> + > =0, 0<zx<m,y>0, (3.6)
dx dy

ul,.g =0,

a

%Iyzo =%sin nr (n Bk BRHIEREE), (3.7)
ul,.g=ul,., =0.

AN EERETEXA FEKREN

1 .
u,(x,y)=—57sin nx sh ny.
n
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T LA B 1 AR — 1 L 5 7 OB 1 R A U0 AL 0 R 0 36 R R R (10, IR

4105 R R 5] R B AR AN R (3. 6) W B ST IR MBI 46 R A 5l A Sk 1

ad
w0 = Gy oo = w g = wl o, =0 (3.8)

BIRE uy(x,y)=0 HHE, BRENWEEFRRR AR RN, MY n—>ocofit, u, FKEMVILH

FUAGURENES -1 R RBE—BOEBT o, Bk 5T K6 &0, BB X R #
f#

1 .
u,(x,y) = —+sin nx sh ny
n

AMA TR, AN FEEREN —/R(2,y),y>0,ER «,=0 WENRIBA G
F I ALk, e Z8F 77 a

L 2
| u, —u, I? = LL (Fsm nx sh ny) dxdy = é—n—%g(sh 2ny — 2ny)

ot BB TFEF N, XHMEELZ MW LD (Hadamard) 6 7. B R HAL T Hr 87
FROMOERNEREHRUEFEF I — BHFARBEN, XU FoT LAY

i J7 R A G ) R A R AR E
BEEZRHTEBOURFEERE, AW EXNTFHEER
aaeau,, =0 (3.9)

MR, FHEH =a,p=0,& B BhE BAETE X8 LRk P SE B R EE (B 4.2) , B
BWh R &R

u(£,0) = f,(§) (0K &< a),

u(0,9) = f,(g) (O < b),

u(§,0) = f;(6) (0<€é<a),

ula,qp) = fi(g) (O<yp<bh).

(3.10)

n y
0.6) n=b (a,d)
c B
E=a
0 @.0) & 0 R
4.2 4.3

DR R ES, RITETHE
£1(0)=£,00), fi(a)=f(0), f(0)=f£,(b), fi(a)=f.(b)
HMANENF. BT HEG ONEMRN
u=f(&)+g(y),
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41 (3. 10) ¥ B BT 0 % 4 14 B RS2 2 BRE MR IO RIE XN
u=fi(&)+ ()= £,(0).
T LA, 0 50 BLSL
£, = £+ £,(b) = £1(0),
fo(p) = fila)+ f,(q) = £1(0),
NG ERBERAZH R B 7] — AR B 4R 1 L 3R Bh O R M Bk R SE R [B1 R
FIRE , % A& S 7 2 , By LARTERIE B M 5 BN GE , fEHTE X 8 OABC (1 4.3) I,
BRI 2 R — R R
Mtﬁﬁﬁﬁieﬂ%u,Eﬁ$fﬁ']§$ﬂﬁﬁ%ﬁ@l‘ﬂﬂﬁ%%ﬁﬁiﬁi%ﬁ@%ﬁ,ﬁﬁﬁzﬁﬁ’a
S, X e T R R R TR AR R R AT R ST R A B Y XERERRE L EE, K
2Rk AT T B RS BB R FEER2 TESRURSCEESNHERRE, B
m%m&%%ﬂﬁﬁﬁﬁﬁﬁrﬂﬂﬂm;@ﬂﬁt%ﬂz,?ﬁﬁaﬂeﬁr,§§X¢~%§ﬂ%%%
ﬂ%ﬁﬁ@rﬁ]ﬂﬁ(mmmﬁ&%%iﬁiﬁ%*%l‘ﬂ@)tﬁ%&ﬁﬁ%#?%%i&ﬁﬁ?% 2!
7%,Tﬁzﬂ%lﬁl;ﬁﬁﬂ?ﬁiaﬁ35%%@1‘@@&%?21Bﬁﬁz:%%wm&Jrﬁi%mo

3 211
1. i B DA BT o R AR A 40 R A 1R R B R R R GFi AR A
2. kARG TR

2
u

NS
IN
%)

2
=a
t

:
-]

x
#9034 A (50 A%
u(0,8)=u(l,t)=0,
u(x,0)=g(x)
WX T AER (0<s< D (¢ >0)ARTHEERMSA .
3. BB R S T RABSLIRERE.
4 EHAR SHEKRO AR 5 Q, BES, B «(x,0)E Q,.0, PR TRELA M, BRI
BRI HE Au=0,% u S E—HRFBESE, RIEARK w(x,ES LHEE —HMEERIH. B
£ QFPHBEFTR Au=0,

§4 5% EIr

E%%ﬁ%%ﬁﬁﬁﬁﬁ—ﬂ&%ﬁﬁﬁﬁﬁﬂi@ﬁ%‘F~/|“%"FﬁE‘Jﬁ‘?ﬁi%ﬁ!ﬁfﬁﬂ"o
Eﬂﬁﬁﬂi,ﬁﬂﬁﬁfﬁi{z%%ﬁl‘ﬁl@ﬁﬁﬁ&ﬁ‘]ﬁ'ﬁ%ﬁ%?,Eﬁtﬂﬁ@ﬁm%%&ﬂ@fﬁﬁ,ﬁ*
¥ BT B T T RS ARG ASRTHERREXTROAF
‘ﬁ\mﬁﬁ%fiﬁﬁﬁﬁa,E——ﬂﬁﬂuiﬁ‘mﬂbﬁéiﬂ*ﬁﬂj%ﬁl‘ﬂ;@ﬁ%“ﬁ~ﬁ*ﬂ%%ﬁo g
5’I~,%%ﬁ"t’.—%ﬁﬁfi%,i&#’#ﬂuﬂﬁﬁ*ﬁ%ﬁiﬂﬁ&%%%%%ﬁl‘ﬂ@ﬁ%ﬁﬁﬁo
B, Rl R TR B R B 2R A APE—EPFHNEHTERY
ﬁﬁﬁ$%ﬁ'—3%:ﬁ*ﬁﬂk%§fﬁﬁ@ﬁlﬁI‘lﬂ@ﬁ@B‘Jﬁkﬁ’r&ﬁ%ﬁﬁ?ﬁ'ﬁ&ﬁﬁﬂﬂ@?@%o
A4 ol P — 2 BB
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1. AR FERNRXEGT R OAR FREERAR T HWERRE.A= Z 5‘%
R ERRERATE T SHE 0 BRI RKH 5 E R

Au = f(x),

{u lr = 90(1‘) 4.1
MR R KM, EHRNCH 2 HICR FRA B z2=(z,,,x,). RIKIEHL
TR IR,

EE4.1 Bu€C(DONCDEQHHRE
Au =0, (4.2)

W 8 Sr

maxu = maxu (4.3)

E B2 N ORSR AR BH G 3R, BEL, o 0 ABREAP B
WA fE L T — 1] 7 %‘B?ﬁ%%(P)<0,bkﬁ'ﬁ Au>0 RATHER L o

BEEG.2DONERAERXNEL. FTEEREN >0,% w=ut+e
Aw=Au+eet >0,
TR w WBEKERBEHNR EEE,ATHE
méixu(x)émélxw(x) =mlgxw(x)<mﬁ1xu(x) +e mle}xe" ,

A 0,78 4.3)K,

E 4.1 HE=EhIE R AR T EMRERIBA L, A% (4.2) LLER A
EXEERET, A LAMIERFERERA Tt —R-EAEHER T BHEE. B
BB N BRELERR B, CH RIES T HEE)  BRRESEENREE"
MRS, e 4. 1 ORI BREFRE,

FIFERE 4.1 T LIS R R (4. 1) AR I R KBS 3t o

EE4.2 B u«€CHQNCWQ)RBEBEG. V)RR, L

m{;axlu|<d5+CF, (4.4)
HA @ =max| p(x)] F=sup| f(x) ], C RAKBE T 50 HIEFH.

i Al QM THERER <z, <dF EHBEK

v(z) = &+ (e — &1 )F, (4.5)
Hepa>1, TR EQFH
Alu—-v) = f+a’e"F=0, (4.6)
MEHNF I E
u—-v<0. (4.7)

BEEH 418 v - v<OZ Q NFBLBL. M C=¢-1,078
mglxu<<15+ CF.
1e] 2 7 A% max( — w) W EREA LR S, XRIER T (4.4) Ko
2. BESHEMOBXEMEIT % QIR PEAEXKBHARTD WERXE, iTiEHE
SHFBRERSE Q=02 x(0,T) L&MW AE R
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u, —a'bu = f(x,1),
ul,.y = @(x), (4.8)
wlpeio.ry = g(xa), '
Y LA ST LT B B R 3T
EHE 4.3 & wlz,)EC(QHNC(Q,) BRI (4.8) M, N
rr})e;xlulgFT+B, (4.9)

Hrh
F:sup|f| y

B = max| max|(pl  pax lglt.

1<T

iF BHA FAILEHE_HEEH4. 17FEF]B4173‘$£_ILMHEF¥H&FB%&{EEE E wlx,t)
€CH(QHINC(Q).BE Q, hHE

w, —a’bw <0, (4.10)
M w (. ) MRKELE Q WiMNR S, 1t=0,x€0lUiz€ r,0<:<T|E&H,
é\
w(x,t) = u(x,t) - Ft — B. (4.11)
5 WE Q,

w, —a*Aw= f- F<0.
WA B B R A w (z, ) ERBAF S, BB TE, BT UL e TR R (A IR PR
wlx, )T Qr FIEIE, N

nz)axu(x,t)gFT+ B.
.

)5, max(- W) W AR B R R . BUR (4.9

Hﬂ?{ﬁd]ﬁﬁl&ﬁ*&ﬁﬁ?ﬂ o T U 3 5 L A A, e /0 PR 8 R A T A T 9 A 1 2 S
T 4 i 2 B B B 7 R AR o 2 O A T (RARRE R AG 1)

3. M FERL AT B0 75 % 22 X i B 77 R 41 U6 O AR R RE Rl 0o R
TR RNEY, CES—E § 6 PG TitR, UTF e —SEAN = W £kt L it B 7
BEE.

i 0 N R PHAERRE, EREXENR I EXE Q =02x(0, T)HEHE B
Eﬁiﬂ?ﬁ%

5?— Za(x t) +Zb(I t)—-—-+b(x t)——+c(1 u = f(x.t).

(4.12)
e, RAVE T MR
GYRM a, b, by rc RAEWT S #EQr FHRESEK, TH o, EQ, LERF—WIE
SR 8o
GOMt— i, j=1,,n, 8 a,=a,, BFEEFH a>0,FHEBIM—(z,1)€ Qs
RAEBBENSAR(E, &) B :
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Za (2,0)88 = a ieé. (4.13)

B T B9 B8 2 B R .
t =0: u = ¢(x), %:¢(I), r€Q, (4.14)
uly =0, (4.15)

T

He S, =<0, TR Q, BMAR., (4.12),(4.14) R (4. 15) B, T XUl B 05 B2 1Y
WMBEEE, TNV BERERIR w(o, ), 5IAERER

E(:) = %Jn(uf + Za,,u.,.,ur})dx, (4.16)
ivj=1

W ST LA B sE B AE iR,
EE 4.4 FHou(x,t)BVHERE4.12),(4.14) R (4. 15K BEERE E(1) &
(4.16) & X, W) B a7 B B Ah1H R

E(1) < E(O)e“+Ce“JJf drdt, 0<:<T, (4.17)
He CH—IAERET uw WEEE
i wEEs BB, %U—?EUM 12), 37 0 EXF o 8o, g5 58 xt
AT ¢ (0<:<<T)3L

J (uu, — u, Za,-jux_,. + u,Zb,-ux + bou’ + cuu,)dzxr = J u, fdx. (4.18)
; < : a

(4.18) XA 3 B9 58 — AT LA O - J widz s 3 E ZHM AR AR S AT BB
BHHREZMHG 15 (EREE (u, ‘ET =0), ARBFT AT, TEHEHAUE N

FIRARE o, IR, EXBE TN SR

Jnii Yo B, dr = dr ZJnZl Al Us dl - "‘ani_l ul»j(a,vj),ul.idx,
M4 18) XTI LUE K

d J (u? + z a;u, u, )dxf jni u,(a,-j)xl“f’dx

dt =

- 7J Z u, (a;)u,dx +J (u,z bu, + byu’ + cuu,)dxr = J ufdr, (4.19)
a;=1 ! a i=1 ! a
HEicH
dE

T:J p(u,u,,ur)d1+ju,fdx, (4.20)
t o It

R 5o — R (4. 19)B@Ei’ﬁl&%z—f%%ﬂfﬁﬁ%ﬂﬁlﬁ@ﬂ?ﬁﬁﬁB‘J%%o BMXF AR
BB EG),H
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jp(u,u,,u,,)dx‘gclj («* + ul + >l dx, (4.21)
o) a i=1 !

Hd C, A—1T5H « EXWIEEE.

BT o Q EMES, RITEIEHINTREEL,

341 B u=u()EARKE QCR FHESETM, BHEHR T AT MBI
T #% B8 2 5% #7 (Friedrichs) R X

>, uhdx, (4.22)

1

J wdr < C“J
Hb C, B—1N5 u BXRMIEER.
i ARG =2 WERIEARAER, KA R Q BE-K2BA, Wd 0 AR
e TE
0,=10<r,<a,a<2,<b}| DO,
HEQ,\ 0 LEXu=0.
MTFEEAEN—8N(Z,,7,)€ 0, , L
u(zx,,x,) = Jll u, (x,,%,)dx,,
F B | i BL % (Schwarz) N %6, 15
uz(fl ,iz) < EIJII uil (11 ,fz)dxl < aja ui,l (11 ,fz)dxl.

¥ ERXFWE 2, X (z,,.5,) B 0.8

0

j W (z,,7,)dx, d7, < azj W dr dr, < azj
a a ! a

1 1 1

(u?rl + uiz)dxldxz.
1 F7E Q5 u=0,8R C,=da’ , %A

J wWdr,dr, < COJ (u® + uiz)dxldxz,

n n !

X (4.22), 51 HIEEE,
FIA(4.22),H(4.21)BF

an(u,u,,ul.)dx\< Cljn(uf + Zuii)dx, (4.23)
Heb C, Hh—15 u TEHWEEHR. BEESR
Jnu,fdxlé %Jn(uf + f)dz, (4.24)
H(4.20)HEEF(4.13), REFEERB E()HL
aE < cE) +Lf2d1), (4.25)

Hb CHE—-N5u BRENEFE. WRAS—F§S TBEsH T ROEY -, 7#£4.25)
P FLL e “ B/ B BT 4R

E(t) < E(0)eS + ce“'ﬂ £ dudt .
TEHUEEE,
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FEB T BREERAR A AR MR (4. 17) BRI S B9 R (4. 12), (4. 14) &
4. 15)HMEME— U RN T EE X TRLFVEER A SRTEa e,
4. WPBATERBOERMGIT £ Q. =0x(0,T) LEETHH By HE
u, — Za (x, t)u ot Zb (z, t)u +c(x,t)u = f(x,t), (4.26)

K*ﬁ?%&&t%m%&&t.EWWMO(mmiom$ﬁ§1%EXQﬁﬁM2wE
T Q, PHMWE YR, TLA T BV G 5 R R &
t =0: u=¢(xr), r€n, (4.27)
uls =0. (4.28)
TE 4.5 %uhuﬁﬁﬂﬁﬁﬁ@@l@-@l@%ﬁJﬂH:%‘ﬂMLMﬁﬁ
BB 5
EU)<Emh“+fﬁjﬁdwu 0<:<T, (4.29)
Hep C H— A RKBTF o R,
E XTI 26) MR X MR EH E () = 5 [ u'de fE95 LX T R

E‘J“V‘]ﬁﬁ",E'—ﬁﬂ!ﬂiﬁﬁﬁ‘fﬁﬁﬁ—f:ﬁﬁﬁ@ﬁﬁﬁﬁﬁ'ﬁﬁﬁ&(ﬁﬁﬁ%)z*ﬂﬂgﬁlﬂmlﬁlB‘Jo
AFHBERMITTR(4.29), BT BRU.20) KPR o , RIS O FXTF » B4, 187
J ulu, - .ia,-]ul.'_l) + ibiuf' + cu)dr = J ufdr. (4.30)

ERERME - E R

d|1 2

E’?I u“dx };
MHBEZFET = FIABAKRL R ET S, BBt Tl R &1F(4.28), 4 B B4 o
HERKARBESGTAT, FRE W5 Y

Ji a,jul.l_ul.jdx + Ji (a,.l)_,luul.id:c.

BRI, R (4.30) EMINE = BT T (4.30) %42, F8 AT N

JnQ(u,u.,.)dx,
ey % F R B AT R G T 48, 5t — 47 0<< e <<T BT
UnQ(u,u,)dxlécTJ (ilul lu, |+ v )dx, (4.31)
HbPCr AT THERRES « Bk, MEBATH ¢ >0.54
Jnglul Iurildxé%fnzIu.t,|2d1+£jnu2d1, (4.32)

me=gumusnﬁﬂ@

U Qu,u, )d1,< ZJ Iu_,}l2 + CIJH u'dr, (4.33)

45
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nC%
2a

HEEIHBEGEA

Bt C, = +Cro ¥(4.33)R1CA(4.30), 55183

Jn Za,jul. u,dx = af Z lu, I’dx, (4.35)
ij=1 ! ’ 2321 !
Farig s

%gczE(tnLﬁdx, (4.36)

HA C,=2C,+1, SRMBHBRERAENMEIMHN, 7TH(4.36) HEH4.29) K. I
B,

HAE B 4.5 AT LA S %0 4 49 B O AR A 1 (R IR R (4. 26) — (4. 28) MR O ME— 1, LA R
TER IR T B X TR B 5 A TR E

s. WENSERGERMET SRMATFEUITURATITRHRBRT ROAERNE.,
BORR #H—AERBART WHERRKE, & 0 PERETII KRB TR

»Za,’,(l)ux,,zl + ibi(r)u,l +clz)u = f(x). (4.37)

SEEARL, BB

VBB a, b, ,c REMT /R 0 EREERE TH o, 0 LERA—NESERT
ﬁo

GOX—40 i,j=1,.n 85 a, = a, , AFFEEER « >0, HBX—4] €0 RIEE
TER(E .8 R .

ia.,(x)e,$,>a is?. (4.38)
i j=1 i=1

ERHB A IDEEDR KL
ulp =0 (4.39)

da,

Bk & RIS, RIAE
EE 4.6 FE-NMIUEBTXE 0,0 UK 3o b 1 (i, j=1,, n) B KEW
FERALTE ()< — A, B, BRI B FRAERBE4.37) R (4.39)0FE u=u(x)HLE

Jn<i IuIll2 + uz)dx < C[nfzdx, (4.40)
=1

Hp CHA—IMAERBT « MIEEH,
iE MHFRBRAIDFEREU o, REE Q LB H

J (i Ay, . u+ ib,uxiu + cuz)dx = J fudzx . (4.41)
¥ ERERE — TR FRAA R BT S AR RZF4.39), 78/

n n
J > a,u, , udx = J E a,u, cos(n,x,)uds
= e :
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n aa
_j Zauuf u, dx —J a—u udx
a2, 5=1 Y ;771
- - u.d —J “%y udr, 4.42
JnZauu x Z Vi, udx (4.42)
FTRG@ADKXTHE N
J (Zavul_uf - Cuz)dx =1, (4.43)
2N Y
Hrp
J Z iy, ud.l“f‘J Sba, udx | fuds. (4.44)
a5i=q
g
M = (Z AT |) (4.45)
TR\ & | ) '

NATBAEM >0, 6

ni<2M| S iu, ul dx + | £l de

a5i=1

<2M( al S, | tdr + 5| d1)+ ARCGRIRL:

8=

= Me| > iu, 1de +("E—M+%)Jud.r+—deI

a =

B e W e (4.43) ZfBR#x(4.38) W43

2M’

jZIu Pde - [ wlde <5 JZW dz +<2"iw %)Jud1+~jfd1

a7 Fo Ry

(4.46)

42, = M 2 T <= 2, WA

2[ 2 lu, I’ dx < Zjnfzdx. (4.47)

8=

AR R .3 URSBER AR (4.22) , IHFERKE T « HEEEKC,
18 BSL

L}(Z g 1P+ )< CJnfzdx.
HERE
SR T2 IR R SR AR, BE B AT R (4. 40) 37 B AT S B [ R O B K R
32 R 1) RO B A B M — 1 LA R FE X R SCTF X A 3 T ) o AR R
BITRAERE EEEI 6T c()<-A, HEAMFREEN., HXNKBAELH, (R
BB - S5REERTEARAR., XB T EOHF.
WO RFEENERXE0,7;0,7],7 O EXE T 5IME & 5 RIS — 88 .
DAu+cu=f, FEQH, (4.48)
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ulp = 0. (4.49)
AP HBERIE,Y c=2n" B(HF n %E-—IEgﬁ),ﬁmﬂﬁﬁ&fﬁlﬂﬂlﬁTiﬁ#%.i&ﬁiE
EE u =sinnx sinnyo BE 2, Xt ME—EH AL FARHE L (4.40)TE R AR EAG T
AT REL L o

| 1]
1 ula,, e ) ERK Q EWRAEKX

n

Sta,(u,, + 20 (e, +e()u=0,
i=1

Kb, b D ERRA— BELR S, W (4.38)2, B ¢ ()0, EW BRI DRI
2 W€ CHQ)N O RE R B KR E R

ﬁ:a,j(;r)u_,.l,} + i:b,-(l)u_,’ +o(x)u = fl2),
alr = pl)
B, R¥ a, . b:0c Wi R — P A R A, B ST BRI R(4.4) 0
3.7 Q= (0,0)x (0, T)FHETF ¥ ERE
w, - alup + b(x, )u, + bz, )u, + clx,)u = flx,2),
ul,.q =0, (u, + ku) 1, =0,
ul,_y = @(x), u, 1,20 = ¢(z),
B AR o e — R E
4. B T HWAEREER AT

u, — Du + Zb,-(f,z)ul. +elx,t)u = f(x,t),
i=1

Ju
aal, O
ul,.o = SD(I)~

5. % c(x)<0,ﬁﬂ)mﬁﬁﬁ%—iﬂ{arﬁlﬂ(mﬂ‘(4.39)695139%%&0
6. ZENMHERE

Au + ib,(z)ull_ +clx)u = f,

du

ﬂ :0.

r

RIEY (o) 74 0n, M AA W — R ERREE LT HRELE.




BhE —BHRS Rd

FENF RS FBANETRIR, R B IHER A AT 8 — B S i &y 2
Ho ES1HPNBETHENFNMTRLFRPTL - RMS FRAMG T, HERTHS
R BRI KR AE § 2 PO T RS, H Bt R 3 R4 T4 27 § 3 Pt
PAHERBSE B BT B T T RES4 Pt THRAATRME
X B T R M R L E §S PN BT REEBEFIEH TERMY B — R
T8 b R BB MR P — #T BL 5 K B K 8 (Cauchy-Kosanesckasn ) € B

§1 B =

1. —BIRNMSFRANGF AMEILER RINFENETZHLRB_HHE,
WiE T REEREENEEENBAOER, FTHEN T RBERECS A RABENE T
Bo BRE ERBERNRES, BT ERFBERBRIR  ERINTLE BN, RLF %
REAEZMARMENZEMHETIER, X, BFMRES T BICSHRNEEEY
A=A, XN BITRSBIREST HBE, ERMGENUHFRAETEENE L,

Bl1 RMNEEZTRFRBHIELHE, AT BB LH o« B v ZREDH0 LN
¥ 74 — 32 & (Cauchy-Riemann) ¥ 240

du _du
dxr dy’
(1.1)
du __a'v
Jy  Jdx

AR — BB — B R VE R TR . TE SRR 2 b 3 T 8 R AT R 48 e L 0 B
5, AT F %S R TR

B2 TERRAZIAEROREEINE, B u,u,,u, BREERE o £85I
M ERSTE, p BRI, p RAREE, CI1E 0 ¢ sl s 2, , 2,2, BEH, BR
MARRTERER RSN, HRE®B, XHIER » MEEp HREFTBp=p(p)BE
H.HY p(p)N o WEHMER., Rz H¥EMEAFBEAR RN R o Buuy u, BF
BEAR t,x,, 2.,z BN~ HRERTABR M RA

k=1

(1.2)

k
d u, 2 d u, P/(P) i& .
W‘F ;uk E"‘ p axi = 0 (l = 1,2,3)

HTBRANE - TEEAERNESRES R, ME=NTREEH B, XP—H B4
RFRAMEBEHH — N IRSBREEN, B FRAOABEEIE RSB BAT S HALEL
VR, XM T RARMNKRE N -l RErRE,
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Wk bk Rz, HEES, HEE HESERG KT », (FE—TEEEE DR
A 93 BT IE LA R X RER) BIIE 2=y R ou=u,, (1.2)ATRARIAEN

(1.3)

B3 FEHIE4A

WM REEIEE M/ R S (Pl S BT ERR XM, TRRE ¥ TREA
(1.2)#F7 Ak, B TS ARM IR0 150/, 7 408 BF 3 JBE A 66 EE 5 5 B O 40 JE B R I T3
B E AR 1T 00, p FWSHNFEESER(EMNHELHLE ,IHid

{ p=pto,
p =10t P (p)p

ERRAN2)RF FHEEH 0w, (k=1,2,3) KR BH R KIE XG55 2
p Hu (k=1,23)NEETEA

a 2 du
L rp > 5 =0,
t k=1

d x,
3 “(py) 3 (1.4
U; P Lpo o _ .
W+Tﬂl——0 (i =1,2,3).
EHMEFETRA, ER-MEE MM TR
A, i (1.3), — 4 SR BN R 8 AT LA R o 0 R A
3 )
% + 00 % =0,
8_u+1>'(po)gﬁ_0 (1.5)
dit Lo dx
Kk, BB ZRNETF ¢ RF—WIFHAAR—A0EF
a’ , 3%u
a7 e 5 = 0 (16

RS R EER, p’ (o) >0, ATTATLUE p'(p) = o’ X, (1O GH—F P FH
M —4 B s FRE T2 —2
Bl 4 —gAEkEEERISITERAER

3? 3 3
T - le(35)) -0
H o ()N —PIELREEE W e 3 IR S B AR IR Bt I RAER I SRR
RIRMSA T E R RMRE X RN RS XBEMAERERM D TR mR% p

=28 =0 B —BrRs R
Ip_24a _,

dt
5 (1.8)
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ERZ ¥ PP A S EENRMES P RA, R EMPER AR R
., Bl sh 2R e E R (Maxwell) 5B A JAK 30 1 2% 5 B BRAL (Euler) T RAE S
N4 — BT L T (Navier-Stokes) 5 #2 41 4% ) 2 b 19 3 48 B (Saint-Venant) J7 2 4 i it
148 0K F B4 B 5E 2 (Schrodinger) 5 B MK BL5E (Dirac) R A, EEAK F IR P HE KM
FIHI# — KRB (Yang-Mills) A %%, & Bl G F 58 (1.2) 80 vT s 45 5 4 0 1R 69
BRI, RTFEE, A LSEXTRANAEREAXEARA——3H T,

SRR —RE, BT RA P A RS B B & BB 7 R A BB, AT
BHBRANBER X —HERE u, . u. - un (ERNEE T HFRA SR A R0,
EMNEBEETRATFHANER MR, A X ERFPEEAREZ R HEXHEN o,
Wy, uy UREMNBENREBRATEATH B —HESFRX., XFENBRKIEH
.

Xt T4 B 7 R4 o T LA 2R 4 e E IRl R, LR R B T e R R R IR ()R (AT Y
BIRE) . 76 §3 K §4 ¥Rt AN B AR B B4R U R O AR 4 B S AR DR REAE SR A 0T E o

2. —MABREASENAEMNEXRE AL-BHITRPELED,-HRESTREAS
BEMABEEYNER AN BATAR ZH FRE(.6), MEXA (1. 7K
BT BRI — B 7 R (1.8)

— S B, X — A B R A4 R (B R B R A o AR L), B RT LUE T 51 AET R 0 eR B
HMTEB TR — RS T RE, R AR R R FERK T EH, Bk
BM—r s FRE., ERNTRNEE MR RERTERIEAN

9" _ F(r 'y o) (1.9)
EYE = s Xy s T, s U, ’azk()ax’;l ...’al_i"’ ’ .

H byt byt bk, = k<im, by <m, R, FROBEN N m B, BXTEEK B Z

B "gjﬁu'ﬁﬁﬂ%ﬂﬂo B, W L B B O S ORL S B I R D R B, K T A

(LR —Br T A,

B, LA, — BB — R B4R —E AR — MR E. fl,
— BT FBRAN.2)REEAR— DR, B, X — B R B AR B E
RS TROTRETEEENNE, BH B EREL,

FEX 5 B 7 R AL R — B O AR LB, 8 B O AR B S R 1 R A BR L B — B O R AL A R
M, AT RRATLAB 4 b il 22 0 5 4 i 30 7 A2 9 400 G 1) 800 49 58 B B RE RS E AL AR — 7>
Y B — B Oy B A T Y R R

ZR AR (L. 7) B [ R A — OB N

{ﬁﬂ(lﬂ),

u 1.10

t =0; u=goo(x).£;—t-=§01(x). ( )
A tE—Brma s R PE R R -
{ﬁﬁ?ﬂ(l.S),

t=0:p=0¢,(x),qg= ¢ (z). (1.11)

s8]

B uz, ONFE 1008 C WS p=3%,q= 5% 5 RMHA(p,0) €
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CUHME(.8), it t=0 B (p,q) R (1. 1) HFIR MY R & 4B EEMNHE LB
$ o
Rz ,EH C BB (p,q) MR 1)K, 1E

u(x,t) = ¢0(0)+r:")pdx+qdz. (1.12)
B(1.8)ME—RM, (1. 12)HaBnr 58 i%muulm%XT/“d&ﬁuu,
O, B R MHERNT Y = p, 5% = g0 BENRALS BB RO,
ﬁ%ﬁ%%ﬁomUJwﬁ&p%ﬁE%mﬁ%ﬁﬂ
w(x,0) = @u(0) + [ p(x.0)dz = go),

du

Xat (£,0)=¢q(x,0)=¢, (1) R (1. 12)FRE W wu(x,e) HAIPE R (1. 10) B #% o

5 B
| mEHHR
2u (3w 3w “u
e (G y+5;)
IR A

u|‘o:50(f,y,2),
Ju B
Ttv [:U*s/J(I,y,Z)

Hty 4] 76 ] B AL 9 — > — WY J7 %2 4L RO T 5 G R, 9 iE B LR I A
2. B E

WHIIE A

“lz 0 =0,

du P
—-— = ¢ sin
Tt |imo Y

gy G 5 B A g — A — 0 B 4 77 R 4R I A 7 ) R
3. EHE—MEF RS RRR S EQ.OKR AR B =0 i, A5E u,
RAAk K — B 77 R4 oo 4] 7 e R, O Y AR B S

oy g ) AT

—)ml

§2 WAET RN IR RS T ERARFIEEIR

KMNBEBMTRAATEN— V‘%ﬁﬁiﬁ(ﬁ?fﬁZH@
Lu= %;?.+.;§;ab “ oy :E:b Wt =0 (i=1,,N), 2.1)

@ ﬁiﬁ?ﬁﬂ‘]ﬁiﬁﬁﬂ:%ﬁu
Za (z, y) ’+Zb (z, y)—+d>(x your, o uy) =0 (=1, , NNFTBRAFRERERN.
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HoA a0, 00, (i =1, NYBIH (o, 0) B ST BOR L, 8 A = (a,), B = (b,),C =
(Cl’."’(‘N)TvU:(ulv"'vuw)r (21)271%52

%+A3U+BU+C—O (2.1)

L FEFR BEE Ab—Zxd— N RBEIHE P 2F D, 5 00w 55 a b
SN NE T RORERE, EERRBONRR RS MHAR F BN FREEERK®
o XMIBA(2.1), BATAT R ARER 57— il £k 8615 o 4 50 55 5] 065 iy 28 7 L A5 A9 1 0, 3E il
SIARERR IS, EMAOFEMME L B o, (i=1, - N)EAEIEZE BN RSK
RAS—-Kuak, Hit, —MREHIIENBOSBEIBHE, B4, FAFRAQ. 1) REXK
w(i=1, N)EEFLHAMBERTEE R EHFTE M RSBET FERME. &
AR MR FBRAQ. DS EHE(RBER). RIVATENTERRET.

WH— KB C:

t = t(o), x = x(o), (2.2)
HOEM u, 7EHLLC EREHE
u, = fi(e) (i=1,-,N), (2.3)
X8 1(0),2(o), () HIA—MELT SRR, 0 FMECHSH, B (1 (a)) +
du, du,

(27(0))* #0. S HEAA Q.M. AR B ML C WA — B 5 80—, 75
=1, N)KBIE. d(2.3)#H

aaiz (5) +a x'(¢) = fi(e) (i=1,-,N). (2.4)

A DA, 4)'138’1 ’%—E’J%Eﬁﬁﬁﬁéﬂ HEHTIR A

det(a,]t (o)~ 6,2 (0)).
R AT, Rk C Blr &

det(a,t’ (o) = 8,2°(s))#£ 0, (2.5)
Wl — 2 BERI I (2.3) A1 (2. 1) ME— B 52 W B 48 C 19— Vﬁ@ﬁa”f“u_l N)
M. RZ,MBEME C R B
det(a,t’ () — 8, (6))= 0 (2.6)
E17
det(a —6,‘2—?)—0, (2.7)

B BRI (2. 3) M2, )Me— M sk F B 2 (= 1, N) W C B, B
(2.7 2 45 0 i 22 57 6 2.0 8 4 o
RAVEQ. DA I REQ. DM ES B B — 5, OWE (2. R BT 1555
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HAMBELZAEMO, Hit, MRAE MR, K L5 SQ UL &SRRy
fh) — B, 3X Bl 2 B0 R A AE B K .

APRAERA, R Q. DR IELR T HER MR E AR FREAE, XEBLER
MR AR AR AR R T, R (2. 1) TR — R MR AE £ 7 1) UK A LR e J5 R AR TE X R AU
PR T KRR AFEA T MAERMBR T E TR S AERVTSETHTHEA AL
o

2 WA BERO—MAGRRS FRANS K MHENRQ. D ERN TN

AL BGF
det(a, — 8,A)=0, (2.8)
&
det(A — AI) = 0. (2.8)

ERXTFAMNKREGTE, MBRE-XEH G HFHE—8, FBRQ.OHFAE N MHREHL
BOMEXE GBS BFEN A NHHHEFNEREL T, B4, RINRKKFEA
QDEMKEPAEENMB L, NRE-XH G TS, FRQ.3EAFLELNM
LW NMERE G B 88— A BAFEEMISRELm, MEFBRHEQ. DAEKKIE SN
BB, BT BEA 2. 1) K055 8 W il 2% — 2 RRAE dh 42 (BP 35 (M W VS FR IE 4R A6 98 ),
B, %3 T 16 15 B 05 B W AR, DO S FETE SE Y 55 ) Tl 2k o

BT EX T BERMAB A S TR SHTRATETHRTAHEREATHE, FRAMAK
RIBTE ERRETHTAE, PR BAS5HRAN T BRARREENH L MR
ST T ENTH PR AR R A LB B, (Bl T HEQ. Q) MIFMER 2 TREH AN
HREEZ(HME B ELR —BHER XEEALWERS) MEFEHBET -1 —
R W T A AR T ERB I, at (o T AR T B 53 A R — e R R AT 5T o

RIVGEFT USSR ERM LT EXNFHANEBLEEH - RRE T BAH#THE, Xt
a, Bex,t MARRMBAE w, -, uy R BAMBULEETBANFBEANESATERAENKX
HAEX WERHMER u,, - uy AR, RZ KU BEALLEIZ BN XS SR F ™4 Xl
BLARMEER, Rk F o5 B b — B i 5 8080 09 2 B0 e O b i 3018, T 5 R S R 3TE
XA BE LR,

Bl1 ZIBFE-REFEBRA

(2.9)

ERAQC. MR, HFMAEFBEQR.ON AP +1=0, kM RHAC.9)RHERN,
Bl2 FE—gRE¥ETREHA

O AWHBELOBUIFETE, XERMEHNHREARER T ARSI TRESE BHENE §2 HHXBHIMIE
#
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du, dp _
IO (2.10)

Hob u Mo 3 HIER R )G 0 B B R BE, T o, FI ¢ R IE W B, Fm AR 2ot #% 1k
SEMEERMERE (5= p"(py))o
HEFET R (2.8) 4

2
A ~ 0

Po| =2a%- Cﬁ =0.
~ 0o A

HSLHER, TR (2. 10) TR U B T R, AR AE R TN o oo = BB T K P
B— R FRF LA

3. BERNABAREM I AR THRMNEFEBINS BB GTEY, EA8)
ZHNA, ERFLE BB S AERACENGR, CHFRQ.8)H N MR L
i)

AI’AZ’""AN’
EMXF (o, O BE - ELSH BAGHRIENLE
Alx,t) < A(x,t) < < Aylx,t), (2.11)
Bl e e &R/ RIFHED .
o TR
dx .
I:;\,(I,l) (i =1,-,N) (2.12)

MRSt By A (2. DR IEMZ, B ™l ROy B m 5 , i KEh s —
RARA N AR B SE Rk i 22

B TRIEX TR EAES XFED 2 (k=1 ,N), EF(a, — 2,0, BRI N-1, i
RN

N
Sia; — A8 =0 (i =1,-,N) (2.13)
i=1

BAEF LR R (rY Y ) MBI TUASREEHWEN. i =
(r? o, r)) VERST R FAFIEE A, () BFIEHE, X T (2, ) BE - ELERE
(2.13) XA fRIE N
Ar, = Ary. (2.13)
121 F A (k=1, ,N)BRFEF (2. 8) BB B R B SSREMR, xR F &1
PR B RLEMH T XH,
iE i R AH L ry FTABKNREBERE, RITRFIEH
det R = det(r{’ )5 0. (2.14)
HEE EER A dec(rV ) =0, MELE—HRLHBHER .7, " 8

N f
E cr, =0 (2.15),
P
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RSB, A LERER FFEERQ. 13)K, HER

N

> = 0. (2.15),
k=1
[a] 22 o] 15
N
> i =0, (2.15),
k=1
chk r, = 0. (2.15),

ST EER j, FRH(2.15),—(2.15)y X T
kaij) (k=1,-,N)
By R B 4T3 R F 5 B 78 5 (Vandermond ) 1751 2 :

AI /12 AN
Arlv»l A1;171 A!;IV‘I
HFRENBERFNER, XMINRAETFTE, BN, SHEM 7,6, k=1,,N)BL
ckr(k’) =0.

B X 4F: 40T ] 7€ Y k,rij)(j:1,---,N)T%%%ﬂ%§ﬂ:%
=0 (k=1,-,N).
X AR S BB R L G (2. 14) RS . 5 BIE SR

518 2.2 H#FE®a,(i,j=1,- ,N)ﬁ—mﬁﬁjﬁﬁﬁ%#m?&ﬁﬁﬁﬁﬁﬁ?ﬁ
(2. 1) 2 =K A BV Y, e o] 5 R MR B Al s R R b BT IR A AIEE
MHBEBRAEE T DR BT .

WE g AR XU R GE SO, 5 R 4 R LA R R IE TR (2. 8) B I EL R Y
SCHRAEAR A, (B =1, ,N), I H5I 2.1 80, 00 FiX e E R IE & ry o ory B
LK,

FIRBSIARE RS, T FBHQ. DEQC. D) ENEX. FLE,
A 5 S0 R $0 I 28 M I

U = RV, (2.16)
H(2.1) 15
2V a3V _(aR . , IR
R?;?*“?Z*(é)z + a8 +BR)V+C=0.
FH(2.13) 518
o A BEIA,, A, ﬁﬁ?ﬁ@xﬁﬁ%ﬁ[ﬂ? d1ag(A1,"',/\N)o EQANFHER R, AR
A4 Aﬂ+BV+c—0 (2.18)

ER)
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Heh B=R- (ﬁwx“7 +BR) C=R'C, (2.18) LAl BRI TF Mk,

av, avV,

?w#/l (r, t)— Za (x, )V, + B (x,t) (i=1,-,N), (2.19)

Hp o, (x,0),8(x,t)H x,t B‘J?ﬁ‘iﬁ@ﬁo
FREQADWE  PHBRFAEEE M RBERV, ] %I.A*-*fﬁﬁmd—f—A f

TR, ERAMXMAR BN, 5IRIEE,

RAE, HANTE B, X T4 4™ 4% XU th BY 7 72 41 48 B 58 o 5 0 o 0 A T 38 48 AR 1k R T
W ADKLEX AR T REAREE, ERLUT §3 & §4 PHihe, R R0 =7
BRAHEITH

WOTE 46 i QR (2, ) R — XA, 5 B AL (2. 1) AR DL A4S 1E 77 2 (2. 8) A SE4R
Ay Ay EMBEA—EPWE SR HX N FXERERAERD N MR CHBER
BOEHGTBRAQC DEXMTXEHHRAINGRAEE, X6, AT LUHGIE 2.2 7k
B DM AR BRA . B, 7™ B B 7 B 4 — i 2 XU B R

B0 Xt T AT E B A (2.10), 3R ?ﬁﬁE)‘J‘ﬁ—ch {4 45 AE 1] B AT B

R

(co ,,oo)T,XﬁjT*?fiEﬁrﬁl%: —co MRFER B ATEUR (¢, — py) ", LB 3 3 S 0 06 2R AY
TREHZHRCGEATRIE, FEEEE5Q2.16)AMKR)

'U1:P()u+("0p’
'Uz:pou_CUpy
SEATHE AR (2. 10) 4k 3t f RS 5 R 4
91}1 9"Ul
ErR
(2.20)

a'vz a'Uz
ar 3z

]XL;EB}; ﬁﬂ%f_éot_#'ﬁ&x+cuf‘ﬁ%ﬁ @ﬁvlﬁvz ﬁ%’]#?#ﬁﬁﬁ Iﬁut %
BE =08 u Mp(AT v, K v,) EE)G , BRATELEE T ENHA E T R4 (2. 10)7E ¢ >0 Bt
ﬁ#o

=0.

3 0}
1. R—FrHiE

(1) 2«

at+a(r t)-—+b(1 tdutc(x,t)=0,

du

(2) 57

B 1 20 0 % Y 4R 1 2R ﬁ‘ZiB’JB&?fC
2. RFFI—B A BRI RAu |, = o) BIHT PG 5] RE R -

_ Ju Ju _
*0, (2)W+$*u.

+alx, t) +b(1 t,u)=0

Ju du
_—t
D) 55+ 57

3. Ay Ea
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du, du,
(7t (1(1 t)—

du,
at

du, 2
= et LS
b<1’t)ax+a(1’t)91 fa

| BRCEVE i
4. BTG FBRANR A AR TEA:
J a
7—u+(l+sm1) +2—v+1 0,
d i I
D 5
d v _
§—t+u—0
du_ du, dv
(7[ dx dx
(2) ; 5 X
dv_ 29du du
—a—7—u 7; a (a>0)
A u, d u, du,
{)l +6(7 5(71‘ _0,
duy, _duy duy
(3) (7t+59 +6—r71 =2u,
(7143 au3 (’)ul;
3—a—t+ﬁﬁ'3—a—I-A2uz+3u3—3u,.

5. iEH. fxﬁﬂ&%ﬂﬁﬁﬁﬁﬁﬂi%&ﬁﬁ’lﬁ%ﬁ@f&,ﬁﬁ?ﬁ(z.1)E§~,ﬁ%ﬁﬁﬁﬁm(ﬁﬁﬁﬂﬁ
SRR, B R R EFBRAQ. DFRORE,

6. WM FBRHAC. DET— ﬁ%ﬁﬁ%ﬁﬁ(iﬁﬁﬁi‘%)%ﬂﬁEIEB‘JH:H'I&’E&FBM{EEIE
fu‘ﬁﬁéﬂ&iﬂ“)ﬁ&‘)%{ﬁ%ﬁﬁ(iﬁﬁﬁﬁ?ﬁ),Eﬂﬁ&‘%?‘iH(ﬁﬁﬁ%@%)ﬁ‘lﬁ£ﬁ3{&ﬁ7ﬁ$§{ﬁo

7. ﬁﬂﬂ:X#%Wi’l\ﬂi%ﬂﬁﬁ%&ﬁ%%ﬁ%lﬂﬁﬂﬁﬁéﬂ,#ﬁﬁlﬁﬁiﬁﬁ*%ﬂ&&Wi%ﬁ%ﬂiﬁﬁ%ﬁ&‘
A TEHMEX:

GV, AV, Ve
a7 ¢ Tx T e

IV, 13V1+ 9V2+,
(71 )31‘ ar?_z fas

Kb a,b K, MRS HE 640,10 £, f BERFMEBHKERE

§3  FIE B B 5 R A R PRl

1. ARSHRAE AWitigdmi R

%* ""(I”)a_‘i = >a; (2, )V, + B(x,t) (= 1,,N) (3.1)

]t 2 "

V.(z,0) = ¢;(z) (i=1,2,,N) (3.2)
o 46 G R, FRE X — AR R R . W BRI, W@Aaiim&ﬁmﬁnﬂﬁﬁzﬁ
ZRTT AL B A R AR A, BB T A YT A &5 SR AL T AR — ﬂﬁ%iﬁﬁ@%ﬁmﬂﬂﬁﬁéﬁ%mo :
18 5e e AN B BB 10 R BN BB I S (AR AN AR R, 9 L 2
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A(x,1) < 2,(x,t) < - < Ay(x,1), (3.3)
2K DB (08— A N ASRHE A L, (i = 1, N)MBRE, & 15 0B 050 22
A a0 (=1, N) (3.4)

BT 8 5 o

BEVKMEG.2)AEE + MHXE[a,b] b, i34 o« BHFEL L, .25 b F
BIELXL ENMMEL (=0 MEK =T HER—EKHGBERS. 1), BREAXE G
L @ a,, B A (i, =1, N)EEZ BAEELEN—HRSFEGEARXE[a,b] LK
o (o)i=1, N)WHELZTR, EXHENRXETRNEEAFBAG. DFIHF
HG.2DMEAERBERS G EWBRRAFE ME—MREN, BNEH BRI FBHAG. DHE
G EME—MEER V.=V, (t,2)(i=1,-,N),EfIfE G L EZELEN—HRIFR. %4 =0
B R W86 &4 (3.2) I H i Se R ¥ T o1 86 & A4

t

B 5.1

B NKE G WEEFRITUBEREA N THER &2 G EHEM— S (2,00
FTHEMME —FBFTEREL TR (c B ENXE o, ) LR, RASEBE X G,

X G EEEARE—H(x, ) B ER TS FEELL , RHIFERN = 5
EWRXEa,b MR HA R (2,,0), 380 [ RARWAELXL, LA (2, )RR (x,,0) Z B HIAR—
BHM&K(ZERES. 1),

BMNEEINFBAG DMNE i AN FR HERRKERE V. MR L, X M HmEI
BARTEEIME L BA (2 088 (2, 0% ¢ B, ER

Vilaat) = Vi(z0) = [ (DaV, +8)dr (i = 1.\, (3.5)
BREEIMEKEG.2), RENHLHTHREA

Vilz,t) = () +J, (3a,V, + 8 )dr (i =1,4.N). (3.6)
BARTEBAG MBS IMHEVNBERGGINEHR HERSFRUAG.6O)ME, RZ,
MERSHTBRHAG.6O)ARB FEABIEHRBEERT » Mt WELRIE, B AHITH
(3. 14 (3.6) MM R I 25 3R, B AT LA AIGE 5 R 4H (3. 6) B 3X 1 A 2 5 S BT 4R b B9 48T P ] R

WM. XHE—3K, IR AL A X G T RA(3.6) 8Tt
2. MARERHFEESHE % AERIDREARLS TRHAG. OONBKNFENLS
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ME—t, IS 2 BRI RS D—G.2) RN E S —#, BaFBREG.6)—K

SREERL (Voltera) I T BA , ENESEBNFEHEDAEANZKELLEED., 4
VO2(z,t)=¢,(x,) (i=1,",N),

H 3t n=0 E X

VU (1) = g () +J [Za VO 4 g Jdr (i=1,,Ny no=1,2,-),
HEmMBIHE N
Ve (1) :¢i(x,(0;1,t))+Jr[Za,,(x,-(r;x,t),r)Vf")(x,-(r;.r,t),z')

+ B (x,(t3x,t),7)]dr (i =1,-,N), (3.7)
XE r=x (t;2°, " )RRETHR (2, ")HE | FFELXL,
XHERBE T EBETS

(Vi (z,t)} (i=1,~,N; n=0,1,2,-).
MR RATREIEBA B FFIZEF KR G £ A — BB, AR A 1R IR B 3
V.(z,t) (i=1,-,N)
MW E N BH3.6), XY TEIEHRH

VO (x,2) + i[vi"’”(x,t) -V (z,0)] (i =1,-,N) (3.8)

TG E—Bs. TERIMKKIERX—K,
BEREE VO (e, )M VO (x,)i=1, , NEARE G b#ES, HEMNELAKX
BEER. iC :
M= max {1 V© |, 1 VO 1,1 VI e 1 VY1

(r,1)EG
A= max | a, !.

(& :)e(
(ij= .N)

FEXE G Exti=1,- ,N&EBSZ_L
|V (z,t) - VI (x,t) I <2M,

VP (z,t) - V" (x, t)|<JZ|aI |V ~ VO |dr < 2MAN,
v
AR E
() e D (AN)" !
IV,- (Isf) V,» (1,t)|<2MW
A, W
. N
VO (ae) = VO (o) < [Ty |+ [V = vt Jar < 2 LANDT
'y J .

FRRBREFEHEHAE, X FEM n %1375

| VU (z,0)- V" (z,0) |<2M (i=1,-,N).

(ANt)
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RAKE G RARM ERE-MTKRFEXANMRHEA—Y c HWEHET, 5. E8 KRG
EBtH

ANT,)"
|Vf"*”(x,t)—Vf")(x,t)|<2M( n,") (i=1,-,N).

mamas S AT o UG (3.8) B A ME G kB KR

WEBA T B (3. 6) KM HoE gk,
REEHTBRAG.6)E G LHEEBNTR—NE RM) M —t, BE B
(3. 6)H R X H 8

Vi, Vy OV, V.
BABWIMEAZTBRAS HHMEREEE, RBE

N
Vilz.t) - Vilz,t) =[ a;(V, = V)dt (i =1,,N).
1

Yiv=
i

REBE
 max_ | V. (z,t)— \~/,»(1,t)| =M, >0.
GEPE5%)
HEFREA ST ERA (3. 6) MRAFFERT BT B 7 T8, % TAEMR n BT
M, <M, (ANT )" ,

nl
Y RAOKH RFBEFEFUM, =0,BWE G ERE
Vi(x,)=V.(z,t) (i=1,-,n),

Bl R — 1, XA T H AR (3. L)W RN IA A& (3.2) (o 4] 75 (] A5 i A e — 4

BRBITBHAG. D)WW KM(3.2) AR 78 e B2 B8 FEEHEIES , R % EiE 8
iR XERE V(2 )EXF 2 W WEE—NRIW. XREIEH V.(2, ) ES
—REE L NEEHN - RSB ET > WESN MRS, B iR L 1%
W, R U V.(2,0)%F = fs B@iﬁ%ﬁi{%ﬂ\&iﬁéiﬁﬁ%&éﬁ%o

R V(z,))W |, MFESBOFAERESEY, T HEMNTRAG.6) R EBMM

HESEHERE o S TEBHR I P TE R e, B B AR A, (o) T B

BT IFIER [, SHE& = IS8 r, =2 (0, ) BRETF 2, ¢ HELTSH,
TR MALAIEAFBHAG.ONBEENFENSEURBEN - NELERSH., ¥
G.7)MFERXT - SKRE¥, %83

3 V$"+1)(I,t)
dx

= ¢ (x,(052,1)) f#;f’fz

Vi (x (t52,1),1)

J[§ g

i=1

aVﬁ")(I,(r;I,I),T)
dx,;

+ Za,,(l,-(f;x;t),f)

93,-(1,(:';1,0,2‘)]3.7:,-(2';1,t)
+ 3

dr (i =1,-,N). (3.9)

E
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(n)
B AT BRI [T | (= L Ns m=0,1,2,)% G LS 0

gh REX FAEA (3. 1) FERRE, A EEIER VY — B ik (TR R
2 40 % O LB B0 , 3R AT LASE B ok 3UF 51
av
{ drx

! (i:]-"“’N; n:091929"')

Bt SR RO R TR, EARFTEESI.

3. RN R RO RS (T AT I\ i — 4 A B R G 1 R D 8 2
b e BOE D« AT 75 LR B R K o, () @, () AR B @, () S0 I
o, () ZREMT 1 AN 7 (x) WP BB AT B V, (2, 1) FE ¢ (2)
b AT R V, (2,022 REAT Cp 3 C B0 g RRNENK.

T S

. (x) - g (x) = 5(x),
{V,-(x,t)—v,(x,t)=Z,-(x,t), (3.10)
NEK Z(z, ) WREBGHRA
Z,-(x,t)z 77{(1,)+J‘ Za,‘,Z,dT (1:1,,N) (311)

i  max_ 1 ZA(x,t) 1= €.
GER S0

B {5 P B A 0 7 R B BT R B O 3, R T AR I B

| Z(x,t) I<< 5 + AeNt,

Z,(e ) 1< p(1+ AN + e AN

& n—>oo A
EgrpANTO ,

MM R4 g REXEFE, IRBEFTILE

EAREN S, LB ST (3. 1)—(3.2)WiEEE, B

@31 RAFELAG DHNARES | BRFRNARE G LEXT S, NHEEM
o, (x) (i=1,,N)fl[a,b) LTS, MAFEREG.1)—(3.2)% G EFEE—HR
B — RS V, (2, 0),, Vy(x, o), BEDHEEROESH AT 9 o B1E G Lk
B ANTF Cp, P CH—PREBTT MTBANRENHER .

4. RBEE REREHEMEE  AE S B (3. 1) KRG R R A 7 R Y
_HABEA RN, RERKR G EE— A Mz, ) WEIES » M ERA(2y(052,1),0)
M B(x,(052,1) ,0) 8] 22 B b B0 47 06 {8 FF o — B , ZE ML R BRAM MO W) I (LA 38 0 T 38, 3

RERSNHEELEHE., RIKLE AB IM SNEBEE(ZRLES.2). LTl LAE
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HLMRFBAC. DHAME V(2,0 V. (2,0)(i=1,,N), EfE « $ 8 X E AB
EHEMRERIE S, W ETIENRE 5.3 B R K8 G, E2F, XX dXE AB kit A
REIFEE Ly Mt B SEHRIEL L, FRER, Boh X 8] AB HREXE, Mo, 105t
BRI (3. 1D—(3.2) MM V (2, 6)(i=1,,N), B EHE » 818X ] AB LB R,
ﬁz@ABZ%%@%%#K?&ﬂm%ﬁﬁﬂ%ﬁﬂ@54%%%8%cgtﬁi@k,
ﬁZﬁmZﬂAB&HAﬁ%ﬁﬁ%LJﬁiBﬁ%%ﬁ%LMﬂ%ﬁﬁﬁZ@AB%%
M. $F5),5 A BEMXBEWE 5.5 F R M X8 G, EHT A SHBTELL, A
Ly FrE AL

t t
M(x, 1)

Ly L
GZ
o o 0 4 B x
Es5.2 Hs5.3
t t
L, G Ly
o A B X o x
B 5.4 B’ 5.5

RIVEHIL AR « WHBT ], b 0 00303900 30 R W A5 E 48 1

S\ RTRATEAMBRAERMOME N - ERITEH B, 0l 575 B4 75 1 0 B4 8 {375 45 F R
o MERAXIFNG R R RBAE . K T S FFR TP RS E R B — B AT LR B % T
RUEF P E R EMYE, REBERBLEN,

RERNVBE I, — YR , SR T R R4 82 T 0 778 480 (30 T i 70 5 78 40 ) oF A S T 78 ] B4
W B E 3%

UHRB— Wkt B

3 u,
dt

Afl. BATES, B HBAG. 12)WEEH B
det| A, — 28, | =0
H—MERA=a+ib, Bt HBREG3. 12) BUA BEARGE T 75 (B R 3R 0k 00 IE B o . B, 0 R IE 5 B R 1

N
a
* 204, 52 =0 (k=1,+,N) (3.12)
i=1
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WEMRYE, LAERSUEFBOFENRBRETH,
HTIHEX— S, AHBRE >0, EEFBAEG. 12) FTHEXNIFR
u, = &M (=1, ,N), (3.13)

B o WAFRHENER, 6 7 BEXLHEER, BC. BRAFBAG.12)E, KINEFEH, - 7

DHRFEF BB, DTN o+ b, M (&, 6, &) NN ERR, EATUAE-THHET,
XEERMTBRTLUER(G.13)F R

U = L™ (B =1,,N). (3.14)
T =0 ERE
wp |0 = & (k=1,-,N); (3.15)
TIE ¢ =, >0 AEMBMEN
wl = &M (ko =1, N). (3.16)
R G S E NG &M, RERE max(16, |, & DBBRN WA HERAFEE . 2K, 87

LA W] 0 2 0 (3.15) OB FE A /D o (BB AR ZEATAT ¢ = £, >0 LW BE (3. 16) H AT LMER K, X R B K
THRBEAT &0, i o XATBREEEROZR. BRI, X0 7 R A RE.
M EE RIS AT AR, A A RAT R R Fidid XU By 2 A e w R RE T .

3] 1]
1. ARWEEE R BA
aJ ad
dv dv _
It dz ¢
#F 591 4 A4 i 9] T (] B8 H A%
(1) ulz=0:1’ v|:=0:0;
(2) ul,.¢ =sinx, vl,.9g=cosx.
2. 3K A 4 7 [ R

dv Jdv
UL 2%y (2 4+ -
77 T3 (x+t)u=

du_du_
{ﬂ = (z+ D),

t=0: u=0, v=1.

(n)
3. EHHEG. 9)iﬁ§ﬂ‘ﬂ@$ﬁf??‘]lav {(1—1 N n=0,1,2,-)VERXK G L#H—BOKK
ﬁo
4. |V (x,0)G=1, , N)RFBAG. DEMBEEHG.2) KA AR EERSE G iR, Bk
P = (‘,-‘lzli?g?ml e (x) 1, a= (:"féo ),21: Pa;(x,2) 1,
B(z) = max _ Iﬂ,(z )1,

t=c,(x,0)EC
t 0

(i=1,,N)

WX G £ R E T | 84 it X (18 /R (Haar) 3120

b Vi(x,t) 1< goe” +.f B(r)e" Vde (i =1,-,N),
0
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3t PR A v 2 B ART T 12 (3. 1) — (3. 2) At M — 4 00 00 06 2% 18 600 8 S A M

34 W EAR R RS R 4 00 H A 5] 25

TESCA B 2 & 0 B0 3L At ) — 6 S MR B REL , 2 117 9 338 58 kT T2 A0 49 B A ek
B R LUT R 20 & B0 1o 0 o B0 28 3 A B R 4

a d
a—l:+ll£=alu+b,v+cl,
dv

dvu
77 TAigy T aaut bt o,

HABE A <o X0 (o, ) FEEHRESER, F 0 ESES 0 E 0 RISH 11
AT . B, RATIE VM b 693645 4E 07 15 40 W A3 . 5 —
"ﬁ(x,t)%-‘/l\ﬁrﬂ(an az),tH%E$%ﬁEB@ﬁﬁMﬁ
Fid S 9B AS IEASAE 7 16 22 (61, D000 % Bt /80 A, 75 00 R W
BEEA(BRES.6), 8HHM% A, 5 A, WES KRR, 8%
MAERE 8, MO ARE R, ~BRERE—8 | .
MR EBREEN, NARE IS AME; - HEEHE
— 5B ETI 2R 7 i) A R B 16T B, RS K B () R Zm
T 145 31 48 LR 5 T 2 0 1 A 0 4 v B oR i 5 v
1 "XABGE $7E (e, ) FEEAE— KA R
SHEAE D AR TR T I B AB , HEAB E B B u, v Bl 5.6
HIBE, SRIEEAB—M HFRE (4. 1) BYfR .
A RIERIEL, i B SERIER L, , RIVEEHAB,L,, L, FFERNESE G sk
HREG. DB (u(x,0),v(z,0))  EENEABE F REAWEE(SLES.7),
HHRE G EMEM— &, )V BEELELE G FORABEL L, ., SMERAB

ML 5.7 FiR . BRATREFES [ SABHIE &A1 45 16 HT 78 7 B8 3]
ABISEA (2,00 (i = 1,2) , BEAT RV L 15 [FDRE B 7 3 30 1 SCAT 76 1 R4 35 L5077 B8 45t
AR,

2. H/R (Goursat) @M B PATIPBA BRI P A ME— R = IS ER 34 PA

B EE o 91H, 7 P AR K u B0, R 1 PA, PBT I 0 5 R K B B (4. 1)
B

A SIERER L, 0T B SEBERL, . RITEEhPA,PB, L, L, 5 E K8

G ERFBE(4. DM (u(x,0),v(x,t)) [EHLEBESPA, PB4 SIS 5 81 ( 5
A s5.8),

(4.1)

t
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& s5.7 M 5.8

BT G F AR — 8 (o, ) BRETERAESS 1, B 1, 40915 & B PBRPAKIR ,
R R R R KB G, BRI LB £, 55 PB MR A £ b
(0,0), TiF £, 5 PABIZR S RAEE L 4 80 5 (., ,0) , 86T FIANE 5 R BE B9 77 B 400 2 AR

U R R 5 T7 RARBEATRE .
FAVAE LT LA s — 25 U6 B 1 SO T 1] R B A 5 8 2% 18 9 A 4 A BE (] B 45 7E 7 AE 2%

o BN UREREL PA R T W8« Fo KIELISA (4. )RS — AR PA LR
BILMBA R RR BB ERRTRL, A FERRREMG . BRORENHRLHS

LR, AN RARER—8, FBNELEM P A5 — RN ERPE L E B4 E BN

u BI{E, LB 7 PA BPBE a0 BT P A IR 15 Ge i 12 A 1, R sl
R IR O R B ER () 0),0(xs))e

3. —MAREE EMAERE RAB, ACHF KM WL, EITHR— 0% ¢ 8
EFFSARKEG(SLES5.9) FEAC L4 7% v W{H, 7EAB F#% u 1, REKH G
R (4. 1R, AR AT LU 5 4K 0 IR F B AL T Aok AAELR (5 AB 0
S EBR L (2, ,0) HAFIE 1, 5 ACHI 2R B AL 4 eh 9 (i, ,0) , T L BB AL
B TR TR,

A R , R AB N E RIS R, ACH B KI9ET 15 12, % IR 7 AB , ACHT %
MEHG (5 LE 5. 10) 4 F M 4. IR, X, 7B AB b E R «, v 8

B EMRACEA BN o OEETIHEL A SIEEAS. DL o HEEA SER
).,

2 AB SACH AL B &, it A SHS RIERL, LTFAB,ACZH. F&,H%
SERE G FFBE4. 1)EEAB, ACEA U REMRE, TUARERLT. EER

1f]$§ﬁE:BL%EEQ%4¢EIEEBA/E,Lz yLi(L, A B MR EL) B 6 B ) X 35
G PR XA, BB (u(z,t),v(x,t)) o X0, L, ERB«MERRNE
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(x.0)

B s5.9 A 5.10

HHT L, RIFMEL R LR o« Mo WERE-IRBIIMN) . K, ERT RN KX E

G, b FIFTE L, £ B7sR8 69 MK « HOME T 76 HIBRAC - 4055 ) I 8 o 6O 18, 3% (17T Ji b 32
HRY BRI TR . R, F R R T Rk,
FEEB R, - IS 09— 5L 55 1 17, 58 RS R L, N T

PRl MaER X8 LSS %, £AB, ACL IR I RBAE A S 87 1 S8 0T
W2 A B B M A S 1

EU LR P — PN EENHE LR, 7R B 2R 30 A 10 42 RBE 48 T 4 R 1 R 0
— A, AR S [ 1 2k b AR 48 S B R A R, X — F A E SR X, At
FT& N AR BB 48 DU B R 5 0 B, S — AT RME N RIEL ., REEE
— AR KR B B R, 3 R B E B R A A B S A R L N FAFIE L
WHEH R, —BORUE, ELBR E—SH b MEEL S 35 6 X8 %, M 22X — B R
LRRL R b TR MR K b AR B R A A AR A B AR 1) B 1 3
SEVE BB — 2 W5 HT .

3] =R
1. AZXEEERFBRA

a J

T tae
dv v _
E T

W R &M

ul,.,=sin¢t,
vl,._,=cost

MERY BRI, FREEFER r= LERK o WRERERTER 2= -+ F &K o KA.

2. W RA G DM SOR B (B ERE— R SR E T AL Cit=1(s),z=
(o) ERERM u, OB u, =0, (a)(i=1,,N), BEME CHE—MRFEG. DBEE L EREH
B ), 28 T 5 o3 2 A8 6 A e 4k S B 3 A S ) R A B

3. Rgu R L
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du Jdu I _
{Zﬂ*ﬂw—f‘o’ ,
x>0,:t>0),
dv du Jdv
V432 T =
2 t 3171 Jx 0
ul,.0=0, wvl,.o=rx, x>0,
ul,:(,:uo(x), t>0.

§5 FERBUHD: T - M ELTI KB R
(Cauchy-KoBanesckas ) T FH

1. BEMME  7eAYH RIS G/ BREGBOUR 53 T 78 2 BOMY) 16 B8 A8 2
FTROETE T L 1 — 0 0] B0 51 45 00 70 8 41 £ 46T 7 1) A4 4 S o T #)— A SR8 A7
TEME— BORRAT AR . b T 180 Y AR B 30 5 307 100 7 R 4L AT RS I R84 A A R R ) — BT L
F1) 5 357 S0 20 0 7 L 4L o AT 7 1 AR e, BT LA A TP A SRR R IR T

I8 — B KR 7T R A

%‘% = iz;a() j—z +f, (i=1,+,N) (5.1)
H IR KA
w, (0,20, 2) = oz, ,z,) (i =1,,N) (5.2)
WRTE R, Hd o, £, (i,j=1,,N; a=1,,m)H 1, xpu(B=1,,n; k=1,
N EBG (=1, N RAEEBTE =0 LR K G, N2 REBE

WEBERR BEES 0(t=0,2,=0,,z, =0)EEXE G, ZF. EFM,dLIRH
i 2B A e B AT LU B X — s
ic
o = ¢, (0,-,0) (i =1,-,N). (5.3)

RAOTIGE MEFBAG. DMFEER L f£,(i,j=1,~,N; a=1,,n)HIHH
AR (2, =0,,2,=0,u,= ¢, uy = oV VBB E LR FH BB 0. (0 =1,
o, N A 2 T S (2, =0, z, =0) IR LA BB E SR P H, 2R AR AT LAA
F 7R (5. 1) RWIa A (5.2) M — BB 58t R S BB 3 w, (i = 1, -, N)FE SR AR 25 B 4R
SHHME, FE L, BPIE &M 2)BRT LAME—BE RS T AT
B BME, NS TR o MRS KERANME., EREGXERSBNEUR,
EHBUAG. 1M 2, WS o, K, 0 2, WA e, K, FRELRBELM

al+al+"'*a

(5.4)

"o,
33 x5 9 2

BRSR TEA R RO RANREURTBANRIET «,,, 2, KRB EIER
R B B 0 A B Oy PR R BT M — B E R, RATTBR T o — AR R TR (5. 5)

(5.5)
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RFBAERSNE, BHFRAG DM 85 1K 2 M5 a, K, 3 2, 85, K, F
RAE e m AR BT

az+,l+~~+,"

_ ' 5.6
3173 25 3 2% (5.6)

HRSE, MEAMRESRKAERERENG.HO5G.5)MRFE. EMNERANEDRE
BIEME—HE T, XFE, IR — e TR M(S.6) MR FREFRAKE, %%
BT, RAUBE « HEMRFEERAKEME. B, RIOTUSIATEHHFRY
FRMEEEZG. D)—G.2)HMERE

wltixe) = 25 A tvaiay (G= LN, (507

CRRE AL BTFRWE
Ao, = aﬂ!al}.,.a"! 333x181; K | (5.8)
FRE  (— ) s R R kWS, 1) R A (5. 2) o — B

03 x5 d x|,
EHE o, BEHRIFEERS O B,

BHER WRERS O MEFEENEMBEG. 1)—G.2)HKBI#E o« =u (1, x,,
o,z )i =1, N) ,BACNEREARBRFIRREBELARRERE(G. 7). UK, WREH
BH(5.7) M BRI AR (5. 1)—(5.2) M, B L FIE R B R B BHE, B, EEH
b R A UBRE R (5. 7) B E84 R 3K 4 o 4] 76 (o) REL7E DR s B IE B AR DL A . b T X SR
BEAREBE NGRS, AR MR E.

2% ﬂﬁ—ﬁﬁ?ﬂd&lﬁ-ﬁﬁii& WMERNFEIEHFH(S.8)FRENBAERBE(S. HERAHE
B, Ak RINBE THMEE,

EES5. (HAE-HREIXGFREER) NEFBAG. DPHFERER G £ (G,j=1,,N;i «a
=1, ,n)ER(t=0,r,=0,,x, =0, u, = qoim yt U = go;?) YRR — AR R R T8, T B W) 86 R
e (i=1, ,NERE O(t=0,2, =0, ,2, =0)MFE - SHA L RBITH, B AT RB(5.1)—(5.2)
EES OME—SNEAREE—THITR FAERTEREERNERE —/.

HEEREG D—GC.DERANE-SBPRTBRAOME -, THiTANSRPHEREFTL ., BH
BV RUBEESHE—SRPBRIFNERKG.7) TEEEBENFERKG. OB rRARK K
HEete, BmBiTeoe_HE 8.

KT ROEENSE, AR ITHEERG.HNARKRERB G OB E)ERANE -85
PR, FLL URXTEEBEN  BLHBENTBRAUBRER o, (¢,2,,,2,)0=1,- ,N) R
HEF 2,z WHARSBEERANERNBK ¢, (2., ,2,) (=1, ,N)RHHMHRHFRER
SRS, BRE =0, XERBEEMBERM(5.2). ETXEREMEFBAG. HDEHTEHH
HELEHN BEXEEROEE MEEXERRRAFTRAG. DNFR  FLEREBEHAX ¢, 2.,
ooz, WA R S BOTEJE & B0 AN 4 30 BR 2 R LA B R R S OEE IE M 5, AT, ZE JRL R RO R — 4B 38R
PHBAMNERSHRES.

R T BB RS, TUNABREAE.

EENBRARKOMSREBEFE, WRAK ¢, a0, o, VEEANE-SBRTEMITRE,
W, z,,x, ESTPBRPUREBFIN  RERSRFOBERWRBYIEA MAIEREF
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INFER (e, r, HEREBRFRX PN HARGEXE,IB2RHE ¢ H g H—PBRER,

i
Btz L) = D £ ET T (5.9)
HERPRBER — &
L= Py Ty T P15 9 Xy = On
(B p, | >0 EXWH, MEEER M FBMTFHRAENERSER a0,a,, 0,  BH
| Caya, e, P PY -0l IS M.
Mﬁﬁ,ﬁ‘?ﬁffﬁﬁ‘] ay,a,"""a, »ﬂﬁ
AU = — -
09177 % |p0)o|p|||---|‘g"|n
B it ef %K
M
Vi, '“I):( ¢ )(1_ T, ) ( T, )
00 | I o | I pa |
B hed ¢ N © z a had x e
“MGQIMJ meu) ZMW )]
_ M 0 21 e 2
- Z L el lp 111 p, 1 F (5.10)

ag @y

Eﬁ%@& Sb(tv-r]v'“v»r")m—/’\ﬁ&ﬁo
RIFTUNERTHRAWRER. OB EKG. OFRROEBER ¢(1,2,,, 2, ) BATFIEK
M (5.11)

\I/,(l,Il,-.-,IV,) = . t+x, + o+,
o

HHBER,HP o=min(lpol.lp | lp Ve BFEL Ylel+lx [+ + iz, | <pff KB ¥ WL

BRFAIBEEE
Mi(t+xl+a + x,)
2-0 4
S MY B mTermayta (5-12)
HAEAKKRZEN HAT
(ag + a, + -+ + a,)!
apla, ' a,! =1,
L 1 :
o L po 170 1 py 1T 1 p, %
B (5 12)MEBAR/DFHRE(S. 10) MR, BRER S 1D)HBEG. )M —MHREH.
ﬁ#y&& sb(t,lly"‘,l,.)m:u&ﬁ
(e, x, ) = M
—;— +x, t
l_
e

(zroerese) (5.13)

- MZ? e

(R# p WEXWH, M O<A<I AEFEHPONHBER. FX L WRBE Y, (¢,2,,, 0, )BRXT
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fory s, ERE AR BB M RBBREN AKX FRIG. 12 W0 HRE,XRE N AR
(5.13) R BOR e B3 (5. 12) ot R ot (£ )" T T 0<a< 1,

BRAE FATT [E) % SR GF B B0 46 AR A (5. 2) M R4 (S. 1) 40T 75 ) B MO MR AT AR IO TR TE M . DS
¢.=0 (i=1,-,N).
B b HESARKNEH
v, (t,xy,,x,Y=u(t,x,,x,) — o (xy,,1,)
RABARMEY o MEHMEB v, (=1, NIHEEMNG. DRELBY T BRARNBIGE S, HHR
UTRANER o CHEEWHEAG

w (0,2, ,2,) =0 (i=1,,N). (5.14)
AR R UTRITRRFHHBRAG. )RR MUIER, £2%EET,G. DTSy
= 3 T Db e (= L), (5.15)

HPFERK o« ey yr,) o, (o2, ) v (2o, sosx, )i, j=1,,Nia=1,-,n)EES
MR — B RMAT Y . 7 (B IR R (5.15) . (5. 14) M f5 jal B 17, T 95 A2 40 (5. 15) M i “ F7
BAT,
BECERBIBRAG IHMABNIHEBRY —HBEH, IHRNEH - FR T BARNGTN
RO LR, 53 504 2 IR O R A (B B 1) AR 117, RATE S, (58 11 89 4 §7 48 5 2« ]
BRI BT E — NRR, XRER UL, W R RS IR R A AR — AR R
wp = Dhall e £ X (5.16)
Fihh, PR I B A% e FE R B
U, = ZAf,;),l...a"z"ﬂ 2 e (5.17)
K BAEZIHIEFREORB AR L ERER
| as) < AW

20Ty ‘ aga; a (5.18)
BEE L o) =0 BT X2 % 2 AT LUB 8 e SRR 11 B9 1 R B0 A0 B 1 090 0 o 20 10 3 5 K

o 18 a0 >0 MG, BB ol o (AL L) BT RA BN TAR a0 MRE 7 (AY) LR B |

(TRAIDMABERRMIKERS O ESTMEMRETES ., BRBAESIEH, MY ay < a BEA
HEXGAB IRAENTY 0y = o HHLHE T, BERAAERGAMTFRIFR(S5.16)F (5. 17) R FF
A RBHE AT,

R, ElELBE 11 6 AT R CRB0(S . 17) BT S ) W7 3 o0 [0 B 17 40 BT AR 4 (SR8 (5. 16) RO 91 )
18R [0 8 117 AT LAZEAR 24K WO B2 8 I 1T b, BE OV AT AT LA “ 7 AR 4 1789 R 300 “ 0B 17 B 97) 0 o 3%
15 B ik 3 3R eR 3

AT T B 7 U BE 1, B EWRT LR ERRE, NHESHER M>0 & >0,
ik 56

M
LA

l_/\

0
HHREG.IS)PHA RSB B IR R L 0< A< 1), 3R HMOE B AT BRYE 28 F 307 B 4
(5. 1S) M8 — A RYOAA XA TR 03 R BOFTE BT LU B M X 40 RO A 3R M AT M 34 F
ARARBHEOBKRE, MR o HEMNZ MMM, XIHEBFHIE M B BUE, BATH AT LLIE
(5.15) MRy B4R H
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N

au, M N\ auU .
i [ZZ aIJ+Z:U;+1] (i=1,-,N),  (5.19)
J=1 a= a 1=

T tatta,

1 -

p
HPEB AO<A<DETE#HE.

RNBERSBAGAOFHE D F BB FEME (=1, N)BELHHEHER, THEKERR
TE—HK, ENHEREHMRBENENRTIRTRAG AN —-MEE THRERLR

Utz ,ox,)= Utz yx,) = = Uyt 2,0 02,) = Ut 20,000 2,)

= U(Ai+ x4+ .r,‘)= U(z),

R z= 4o bt o, WERATBE(S.19), RBBES U()FR LM LN B Y

%%:A(z)(Nn‘%]+NU+1), (5.20)
He
Alz)= Mz
a—r
BHEG.200)BTRE
dU - A(z) dz.
NU+1 %—nNA(z)

BRAGEBRE A >0 XH/D  EELIRFESIA z=0 HE-HBRP
1

T_HNA(Z)>0y
FR B -2 gamamdn—RTEL,
—A-—*nNA(z)
TR (5.20) % ¥R
UCe) = A1 (5.21)

RATERA, ERE B "R — N RER. FL L, R

U,(t,Il,"',I,,): U(%*'Il +“'+I,,>

WERFBRAGISHINBFRAG.19), XTEAELRRE VYBRNEER, REERG.20)RRA—
BHEAPRRT R, E =0 EETER »,,,x, TRFNERRAEFANRK BELRAE 'Y
PHME(S. 14)MEREE . BT RE

A(z):——M—

1- =
P

KT :Ez=0WETURFAREEARBNTFRYE B
B(z)—m=M(z)ll+ nN/IA(z)+ nzNZAzAZ(Z)'*' "'[

WALLRIFHRT = BAA IR RBETERE, Wi &

N[Z B(z)de
E

MUGDOBREIER. IR, 5% (5.21)

U(t,x,,,x,)= U(—+1,\+---+x"): U(z)

-1
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E:=0fETRANKT : NEAEARBHWBRY AN EERS ~BRPARFNXTF £,2,,,
r, MEEEARBNFRE WEREBITREGEY =08, EXT x,, 0, KEZBHRBBEIER
8, B U 0,x,, -, RERFH—IREL.

BH RIMREXKE T RANEETIERATHE - AL X FEEE,

F B RERNRTE - AL R R E T AR RIS

ERM T RANEE, EXARNXFFREFREN M THEAN T BH .

" u,
dthi

aty,
—F,(t,xl, s T, Uy UN Y ERE ) (5.22)

(i,j=1,,Nskytk +t -k, =k<n, ;k;<n,)
HEARTEMIMEETADRBEMN MR UAEFBEAPHE IR o HBEEHRIBHBR I A,

TEX 7, mtﬁ%ﬁ*%\iﬁﬂﬁﬁ%ﬁa"?i JJTETBRARKTRERIFBEMEHG . FEIKHTRAMN
PITERIEE,E ¢ = ¢, BIERERIVIRE 4R

athi
aa_z’:i: gof“(l'lv'"vl'n) (i=1,,N; k=0,",n -1). (5.23)
BEHHRAEHENRFBANFRNEBURXTFHFBERAKR IO, 7 LSRRI &E(5.22)—(5.23)
AR R (5. 1)— (5. 2) RN TG [a 88, A I FE(5.22)— (5. 23) P R R A W T R BLE T, AT LA
AXTF-HHlfHrBARARNERBBRTBRNWEEE B S BRI ER(5.22)—(5.23) N R HB#
Wi FrEg e,
BAH - AR RS ENRESFRAARNSR PR REEE S EAERNS TEAER
TREREFEENEM.

3 &
L. R R GBORTY SR 19 7 28 F 51 097 26 1 A«

Ju (7u "
{—91 —~(—)I+(1—t)u—e ,

u|,:‘,:1.

du Jdu
==
gf ax ¢
f)v_f)v

R E

2. RS ERITRA

R &
ul,g=sinx, vl,.o=cosx
MM AEEES(=0,x= DISEAEMUR (BB ERBEM=ZWI)
3T BH AT - AR R FEEE,
4. XFR W

S, () 5+ STh, (2. T+ D, (et + di(Eae) =0 (= 1, N)
By R A K R TE IR (i, 1) =0 £ u, = g, (2, 0)(i = 1, n) B9 R EE, REE & (,2)
=0 7E (. t0) M AR E BN R IE AR RE R WIS - R RS KB R E 3, BNEA R o, ,5,.¢;,d.

(i =1, N)BIH z,: W ERE, D, 0, (i=1, N)UWBEHT, MHTBALE (1, 10 )T FEEE K
RUIGERENBITR,

P



BAT LRGSR

A, &R BT TR SRR R BRI B 12 0 F R W58 7 B B
5 BHBES WA R L& RO B AR T, AP ENN ., BT
THE-LTUBROES, B WEAEUTA A LRSS R — RN F, BT
B FRELBEYHE TR ERM,

ST 7 X &

1 \RSXBRAOLEY EAJLES RIS T — ey 2 B 5 5 2 17 3
ZAM ZIHBAERBRATRATBFFHANEZRIE A RERENHE TR E
AN BRRUR HBRASTEREREGEHTELANESR. ZRBOBSERS
G IR, DL R RN Oy 18, B, 78 SE IR SR A B2 0 0 0 2 40 5 A 16D LA, AR R —
SERER I IR . BIAN, 7655 — B 3h O PR 3 4 1) RS, G0 SR W0 0 A R 0 9 ()
TR VTR AR B BUE ) 5 A (A1), B BT 40 8 W 06 AR 5 0 R AR 1R 6 R AR A R 1 L R
LERBRAAAE LS — I, X E BT F— BN BLR,
UL IERR ST B W3 0 R A S MR LR R BT M B R R S T oM, B
X,

SEST, T B0 Yy 5 R A 1R R 2 AR LA TF U, RS R I A
BHME —MHANEITREIR-MENSEREN R, CEEFNEUBE TR 52
PSR, SRS T — 5 E B XA o SR B B TR ) R B 4 LA o K R — A 6L A 43 R
PR BRLUFRT -2 BEETEREERENEL, HE—HESEEORE, X
B4 5 0 SO R R I R R R R T AR

MBESTRCE Y 7 1B 2 SRS BE BB ST SURRR T T AT WRET , b £ 48 4 R 00 3238
MFEEFE-ATEREZER. TUR, CROAKFYETENSLELEE YRR EL
H— T REBRE,

BE,XBYEXREMERN, FEFENERBHECTHRE TR E® &S
TURZRARMERX, XRAH THREMRR TR E L RO, FERITE
BEBRFERN ST UROBSAUNE, FEHEOR RE XBHEXLEHER B
EANHR - RNER, N2 HB— R R, A RERERN UREH TR
A R8P BB SR B IE U, B R R R R

2. R —FRER T SO R B A R R SE A, T LA 38 3 7 R B T T ]
o hm LA LB

N5 — B P BT R B0, 7E SR AR I 3h O AR 604 1 [ R
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%u 2 32u+32u -0
a2 Y \aL 3_}/2)_ ’
(1.1)

du

u l,:o = @(Ivy)9 a—t- = ‘/I(I’y)

t=0

Bt IR o€ C°L g€ C M AR (WE —F(4.30)R) BT i R « 3ERF PRI
2R BN KR E MR, 0 o€ C?L g€ C' B, AR ARFTA MR v —
BAE-HEZTR, BAHEARELRBNEL, M THREMENERKN (o, ¢), MEE
HKE C BT o5 C B¢, | (e, ¢.) T, )RR, MHLU (e, , ¢,) HH]
P R PG )RR w, fEn RRET SR o« ROEE, AEHEBE « A HNESHHTELU
(¢, ¢) BUHR M T R R X, TERIFAEEASARAYIHEREL EEE
B AEEXRENLT LA HE XL,

B’ oz, y) REMIE ¢, (2,3), 0, (2, ) BV HABRRE, ¢ (2, y) WRFJ5 7] FLeR 2 A
ST LB E YT ERE C mEI e, (x, )15 C BEF ¢, (2, 9)1 O, #1825 n — o B,

leu(z.3) = ola, ) |22, = 0. [ 0 (2.3) = 0. (22 9) | 22, > O,

(1.2)
[ oo (z.3) = o (z. ) | 2, = 0.1 4 (25 3) = 9(a, ) | 2y 0.

B (o, , ¢, ) RRIR YR BORT TG RIREEI RN u, (2, v, )0 A HERK n,m, B
w,(z,y,t) = u, (x,y, )T FIHEE R R

u, —a (u,, +u,) =0,
{u lieo = @ (253) = @u(x,3)s w oy = ¢, (2.3) = ¢ (x,). (1-3)
M(1.2)AESHE L n,m >,
Lo (2,9) = on () | 2ty = 0,4 | @ (2,3) = @ (2,9 | 202y = 0, 0
H P (x,y) = S"my(l’y)”,}(f) ->0,“ . (x,y) — (/)m(‘r’y)”I.Z(RZ) - 0. .
4 K HHBE—%§ 6 Pl AREAK
(x = z20)" + (y = y)" < (R - at)?, (1.5)
B5 ¢ =0 Vi &
Qo: (x—20)" +(y— ) <R (1.6)
RELE—EPBIMNERAEX. B
n U, = Uy, ”iz(x) <C(“ P T Pm ”iz(nm + H Pur ~ Prx Hszmn)
1o = emlizg + 1o = duliza,). (1.7)

BH(1L.4AOHARERX(L.DHERE n, macolBTE, TR lu, (x,y, ) B ITEH R
4R K F i — M RIE 5], N TR SE 07 ol LR B v IR A0, FFE— N K BB 5 Al
PR u(x,y,t), 18

| ., —u"Lz(K)—>0. (1.8)
HF(L.5)RFH 20,y R HRAFEH, SRS u(x,y,t) L LEEAN LEZSE 1 2>0 8
EEXH ulx,y, VRBEE TR (o, (x,y), ¢, (x,y)) R0 5 R FT TG ] B8 22 58 ff

© BWTLLEE ¢ ¢ 5FHH 2 PEXHERY o, REBOHTERH 1o, 110,10
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w, (x,y,t)BIRR, ulz,y,  VEAFR M AR (L. DT X% X RN RER
EHE—-ES3 ﬁﬁ%'&’i#ﬁﬂ]?fﬁ%ﬁﬁl‘ﬂ@ﬂﬂ‘,tﬂﬂmﬁéﬁﬂﬁﬁﬂﬁﬂﬁ 3.1 FHIEN
E%FR,?ﬁﬁ]ﬂﬁﬂﬂiﬁﬁﬁfiﬁitﬂﬁ%ﬂﬁlﬁl‘ﬂ@ﬂ‘]ﬂ%iﬁﬂ,%Bﬁ‘ﬂ‘éﬂtﬁﬂz%ﬁﬁo
Xﬂ‘%‘iﬁﬂ?%ﬁﬁ%ﬂﬁ%ﬂ%?fﬁﬂ@%%ﬁﬁfﬂ@,mﬂu%fuﬂﬁﬁlﬁﬁo
?E{TJZSEIumﬁ%ﬁ%ﬁﬂﬁﬁmfé‘lﬁﬁt%%}Eﬁﬁ%ﬁﬂo {13 LA i 3h 5 12 R B, 2R
f(x,y,t)Ziﬁéi,WﬁH%SFﬁﬁIiﬂEﬁ,ﬂBZ?ﬁfﬁJﬁﬁ
%{‘:—az(g—;‘ﬁ%%):f(x,y,t) (1.9)
AT R, R, R R u, (2,3, 0151 f, (23, O EAX B 0, o
Bu,(x,y, ) RTR
%—az(%Jr%%):fn(x,y,z) (1.10)
g, e n—>ooft,u,(x,y,t)5 Fo(x oy, t)i—FE B A RIS (B anF 07 F 5
WO TF ulz,y, )5 f(x,y, 1), R ulz,y, ) RFB(L.9)HER
i F o S T BB R L 0 St R T I T LU th O R
%%ﬁfﬂ@ﬁ@?ﬁﬁﬂ%%gﬁg’#%o
3. B8 %~ﬁﬁ#ﬂiﬂﬁﬁlﬁ%iﬁﬁﬁ%ﬁﬂ%é‘]ﬁ%%%)‘(%o
BT FEITGEHE, B BRBLEHHE, St F—4 C* Bl o(2), BITEME ()
40 B S A R AR AR o(z) KX % ,iC1E suppe(x), Bl
suppp(z) = [z | (z) # 0. (1.11)
ME o(2)HIXERR gy BE K o(2) R RX K,
@ﬁﬂrlﬁﬁﬁﬁﬁ%ﬁiﬁ,mvﬁﬁﬂﬁﬁﬁ%,11[!% wulz,y, ) BFR(L.9ME M,
?JB/A,Xﬂ‘?&'ﬁ—%‘ﬁﬁ%i%@ﬁtfﬁé’lﬁ] ¢ >0 B (EEE 1 <O B 22+ y* + 2 A KE
%?ﬁ)ﬁﬁiﬁﬁlﬂﬂﬁﬁ&ﬁ(%ﬁiﬂﬁ@ﬁw(x,y,t),ﬂ}ﬁ#&)ﬁv&iﬁ,ﬂ\ﬁij

M(%_az(?ﬁ"L%g))“dxdydt =Mf<ﬁdxdydt- (1.12)

R3

+

BFEQID)RERET HRSEBEEBRET ¢ WRSE, B, E o(z,y, ) 8T
Mg SNBEET, REuw5f 3 Bl I #% (Lebesgue) AT B, (1. 12) WA B X, RATH
(1.12)ﬂﬁﬁﬁ(l.9)ﬂﬁ~ﬁﬁ§§%%ﬁo HREN, MEREE u(x,y,)TH, X FAE
_HHEXESELEEME 20 MR ESETSER o(z,y,), BRI (1.12) K, W
ﬂu(x,y,t)%‘?ﬁfiﬁﬁﬁ(lﬁ)ﬂﬁ)")‘(ﬁo X E R AR
?ﬁ%i,ﬁﬂ%ﬁ{ﬂﬁ(l.12)%&%?1:*&1‘?*?5(%%5&5},%??5@]
—M(%—f%—az(g—gg—g+g—‘;%))dxdydt=[Uf¢dxdydt. (1.13)

+

EREFB(.ONB—MBHER. WREHK u(z,y,t) RE—BRFHEAITR, X FE—
AHEXEEELYTH 120 R E—BEESRNEE o(2,y, 1), BRIA.13)K,
WG «(x,y,t) BB HRQ.)KFHR, BR OXFMBESHO.12)RFEXNHHRE
FF X 51, B E E A B RAR — & i LT LU B 55 8 LI B
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MFREVETRNSXEREBRITESH BRSO T ERELHB, ZBEA——
FT o

MEBRITRATLUEL EFRNBREH, N FEXXPHGIANKREH o K
ENHEERERFRHN, MRER ¢ B—HrELT T, AT LUE L —Br i S 800 7 81K 5
fIRER o ROHELET S, M X ERELHNHR, ET AR HEL
M ATAE R, MRK R R R BEEREGER NER o FERWIENE, ZETUR
BIELE WU, ET—THRIMETIARKT LRBERENX— LI F MR,
HE, AT RE LRER RS, CBHRERSHETHE

3] 21
1. R s T 07 120 7 (=) B8 15 47 iy A 15) R F 3 8 B) A8 3o

2. EHES RS RR-ERER B ERFM.
3. BB A RNBMUIRE M EETREY N E L E SRR E R,

§2 T XEREHIREE

1. "X EBHYEER L -ThRITHE TR TR R, MEBE"N
PR B rh R NLE R IR B X T . BAERTHE ST AR 21 R BH
ELRBIETHER, AR LELFEBES, ETRLBRE R HEL.

PRSI EE D  EENEN AL TF—AENERNEERLAT —KFFEKN
B EXRBZENED, Xot, P BT URNEAERE —R L, YR EX TR
MBS, b RATREAE-TTHBEXNEF S L BAREBRNNEEZRRYHEEL
AT E, REFERK bR R P TEER E —NMRAE BV R, 75— BUR JE A9 i 8] X 3R
MZHRSEETEFAMEMERBERN RN MEBBFERABENEEARBERFM,
Hit, EPhBUAERAE R L . EVETHREREABRAER. HE, 5K RER
o — A 5% ¥ 30 77 18 B9 G () R, 5% B0 4 o AT 4 R 7

X, ERRERL REE Y ENENFAENDRERL#ET - ENRE  EXEX
YHRLUEHRESH. A AEABRBEFEXASEN—MUDNEER, LG X ZYE
RESHAEFREANRFIEFABENSR, MABRBEFEXASELZ RHEBEAN UG
RESAHEEAK, Hit HxshB RN REFE - SO ENE THARENERE,
{5 25 4 3k — A () R R D A% 3 7 28 00 49 G IR, 00 ) 900 2 0 JBE 90 A LK AT 46 R 2

EHEYHEEEPOSARNEL LR, FLE EYVELER LB - LRPIA
MR, FImEPRE EHET EPhE BPARSEE. UETEENF RE-AL L,
AR RBREPERCHE, MRELEPRERK, WESHHEESRIER— BB+
P 18 B B9 FA K BESR LU BU/NB AT LU Z e X i B A R B R P R R R TR . BRA]
HiE,— " OETHRBOARSEESIFHNK. BF —HXE HEEEIAN p=

p(x) j o(z)dr RERE 2, x, | —BPRNFR; R 2, % 85— B H R,
WA BRI« R R —EE r ANKE AL IR RBRENGFEEN AM, W p(2) =
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lim 7 ERRR RS 2408, 0(2) =0, T02% 2 =0 88 A 5 s 0 st F

TRRA KB, A2 R0 1 A XL — /™ R 1AL ) R O R T ok 3k 8 o 2B A I 1 2
SrAio ML MMTRTRBHOEENHRA2B? 201, 2 FR T 2 50 B9 1 2t T3k
FIE B ) F R85 K 60 5 o e B BT X 7 B0 33 B 4 A AR P A B X R S S, T
PREXFRFIHHREE2BE,TFURTERBMAMARETERERE, FE .20
42 30 SRR, 9 3E £ B2 s 68 KRR R R AN BEOR TS & R R (B BN B 4R,
ABERLTFREBEERM, WG XHEFSGTRRABERE—F RS S B EWER,
TH TIESE . RERES L KRR A YIEE R R R TR eT
R, TR T Y84 R H AR R B .

2. P EMHMFERE LUTFRIVEARR T RA B RR BT3B % 5 4 7 6 1,
T8 AN 5 FE 28 BN R BORE & , B FE T B R ORI X B 38,

ATHIHT X BB, RITEHE o, 0 | LW EFTREK, BIHE, ME
AEL [a,b], MEUTHFREXT L [a,b] LM~ RIEERT

F(g) = (f,g) = j"fu)go(x)dx, Vo(z) € L2[a,b]. (2.1)

RZRFEBRS (Riess) RAEHFMYE, M F L*[a, 0] LWEE AT R ESET 8,3
AME—I— MR f(2)EL (o, b1 GZXR,, FBXMERERN Q. HKER, Hik,
EQDHZERIER P, L B85 Lo, 6150 LHEBTUASRERM. M,
SIERMEHEHE Lo, b RS EE L' [a, b EHERRMR R, B ERL M,

MBEE L [a,6](p>2), B4, 8L [a,b]BH f<x>(;a:¢%+%=1)wﬁfasfu

FQRDEX - L [a, b EWEHZELT R R, RESES O TREE, &4
L'[a,b ERHEZZRBULETREN L' [a,b]PH— A EB., BT p>2,8 ¢<2
<p,BH,L[a, b EMRMESET R LR SRIGRERKE  REH, BRINHENS K
MERBET -8R ETFRERERESEN R

MREEABUEEFH RSN, PINEE o, 6] LW ELRKLSE Cla,b]. X,
H L’.[a,b]*ﬂ‘]ﬁ:*@ﬁ(ﬁﬂ@]ﬂ?&ﬂﬁ@ﬁ)ﬂx),mifgéﬂlﬁz(l1)%)‘(——’1\ Cla,b]
FEMEELT R, HRER,Cla,b ] EMRHESZZ R A — 0 RS L EHK V-2
HQDFESHER. B, 0€ (a,b), MIHEL EH p(x)€ECla,b],EX

F(p) = ¢(0), (2.2)
RBET N ERBER, MHEE ¢, (2)E€Cla,b], % v—> ool
le. () ] oy = max | ¢.(z) [0,

W F(p,)=¢,(0)>0,FTLL F(p)RELHN, 18R HLA D — 4 o B FH % f(x), &R

IACIE. 7 AV OL ik 20 4
AR (2. 2) RREBIZ B H KL (Dirac) 6 B, HHRMIEN F(p) = (8, o)

O BEL BEAIRORK f(OFE WTEREEE R 3 F RSN EE (o, b) b o JLFAL BT, AT
H(-oco,00)h f(2)LPALHE, HEXFQ.2)RFE,
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NTEEWRHTHE 6 BELB A<min(lal,|6]), 351 # T 8Bk rk REI .

1 h h
B T ISITS o
8, = (2.3)

0 a<x<——;—§2%<1<b,
WF BB EHER, B

Jb&.(x)so(x)dx = %F* e(x)dx = ¢(8&),
¢ 3

BE € (- 5.5 ) A0, p()p(0), FR MEBBEM o€ Clab],

fim [, () ¢(x)dz = 9(0) = F(p).

XHE, S BT LIE R RS 6, ()M h>0 B TREXMHEB(EE, ARSHZE LT MK
FR) Xt FIEMAERNELERY ¢, F
£i£r01<8,,,g0> =(8,¢9). (2.4)

EH 6, () IR R, EATRE AT LIABR S(2)BTE 2 #0 B R 0,2 =0 Bf ool — R, H
HKBRSEN 1(EE, ZRE—M BB, FEER 6 () BB FEENL), %(2.2)RE
X o (z)RRENMBTHAT RN ETERANAMTRYEEIHHRERE,

METE FTE P R R EREQ. DRXBEFFH o(2) B RBBERE
B T E XHZ R E . BATS R E LTEF R E R s [ LRt
P S S

3. BEXEHTE MNFEATHEATL, . XRBEN M EHUEEEZE RS EERATH
—PNRBEEEEDNHER. BT —BE X R EEER o (2) BT &K R B 8 # iR
BE. W o()TBMERT A A EEEHZE, UTHARILNEHOEASRHEENE,

(1) 2E C*(R")e CT(RHPHTERER PEFRELTIFHRB(TLURE
H)o 7 CT(R)PIAMTHBRRRE 4 0, € C” (R"),BX R” FE—EL(BH R
£)K LB EER o, E

3", ~0%

K E—3BaL, MK ¢,~0(C”(R"))o C”(R")WIEH &(R"),

(2) BB CT(R")s CTRHFPHTREER PEFKIUSFMAREIER LN
PRE, £ CT(R)FPFIARBRERE IR o, €CT(R") , HHR

1) A o WXBE-NHEMEEN;

2) BN EHIF « EEREE L

3,0

— B,

O REEHF o= (e (55 ) " (55) (52 )" WA ME e RH DS,
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M ¢,~0(C7(R"))s CT(R")WIEH 2(R"),
BAERNTBE LB
gl1 4

e, 1z i<,
( ={ 2.5
? x) 0, |z 1=1. ( )

BEHRIE o(2)BR—NMEEN SR AELZHRE, B suppe () WEMNER| 2 |<1, TL
p(x)ECT(R)op(x)HE R LGB —FRIE ¢, AT AT RAiE 2 3E BUE % 8 ¢

a(r):%q)(z)
B C (R HITTR suppa () HHAIR 2 |<1H [ a(2)dr = 1,
R AERNOWE, o () WEEBLE 6.1,

0.4

0.3F

0.2f

0.1

[N

Ho6.1
&1 2 iaaz(r)ze%a(ei),ﬂﬂas(x)EC:Q(R"),suppas(x)#]ﬂﬂxlge,ﬂae(x)’dl?ﬁ
I
Jnna,(x)dx = 1.

XHESIAN o ()ESFEHITRPEFEFEHAB,
B3 BR>L,M x (x) WK B (1 x| <R)KIFAER L, BN

() {1’ € B (2.6)
= _ 2.6
Xt 0, z € Byg.

Be(x)= JXR(I - t)a(z)dt

= JXR(t)a(.r — t)dt,

He a(2) R0 1 BTE LB R B (x) BARERE yp ()L = K0 UL 1 REBHERSP
BIACE . BHIEM, B ()€ CT (R™), HEE xR -1 8T, B (2) =1,
MFELH o€ C™(R")ME 0. (2)=8,(x) (), M ¢, € CT(R"),EE|Ix|<v -1
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FESTF ¢(x) Elx|=v+ 1 BESFE,MAY v—>of ¢, ()= ¢(2)(C”(R")), B
WA, CZ (R PR RBR BB M, EHER C° (R") PS4,
Bla ROFEE—AFFEACT(R)S C™ (R P WBRBLROFRA . B alz)H 5
1 R B R,
e (x)=alx,~v,z,,,x,),
WY > ooff, o, () KEH T HRE, NTIEE—FRE L, AE—F v 58, o, =0.
KB C(ROBMRBLRRYE.H 0,00 8 o (1) EERTEERE— 1 FREFa
BB CT (R R BE R KB, 0,0,
(3) M S (R"),  WRFE LR FRER ()BT R
1) o(x) % R Il C™ B¥;
2) () ERITIRAL 2 T W, BI5 FAL BRI EIGHR o, p, 7 R" E—BURSE
j}@mxﬂawu):o@, (2.7)
TR o(x) 0B E 8. RATIEMEER KN ¥ (R").
FR)PEERE R
CIEE (R — R o, ()| SHEBMEIENF o, p. % R” E—BUBM L
2% (2)>0 (v->c0),
MR ¢,—0(7(R")).
gis o eyr).
FEE HEBRWEIRI o, p, BB 0% RN cpre " BT, T | 2

—~oofit,e” " W & MEBRERERMBHTE, M o e RS A B IER

FEFSHANEAEARES RAZ AL E LR

CZ(R"Y C#(R") C C*(R"), (2.8)
BE—MEEBE - HHHE(FEN CT(R)E CT(R)BHE, M v (RO TEK
CI(ROMTEES MARECHE C*(R)FEHE). M, X=ASHEMERLR 4
H— AR, BIE 0, ~0(CT (R")), MLE ¢,—~0(#(R")); X#E ¢, ~0(7(R")), MbH ¢
—0(C™ (R")),

4. 7 (R"), " (R"),& (R")]"NEH MECHD, XEHREEARKESH L
MIRPEESIE o ROV FIFR CT(R)(HIEH 2 (R)) LMARHEEZET &N 9 (R X
BHLHF (R EHRHEBRTRR ¢ (R LR, HiFK C™ (R") L AP S5 B
E(RITLES . BRI SRS B HRKR S 6, 72802 T 485 0B B 2 & LUS (LT )
BA3 ML AT R B AL 54 BHE R o (R K ¥ (R), € (R B2 AR E %
AR TR%S:

Z(R") DY (R") D E(R"). (2.9)
X 9 5 1 B AR 25 b BT IR P R A M E— B R o M ATIE

® ﬂ@ a = (a]‘...,a")'ﬁf" % = 1.11 ...1.:’.
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HF()B(F, ), aERHKABRRA,
T — 2 LRBEBT
Ble {E—REAHABER T L&,
BT REREEER WE—ARXBEHRTHEER. & () RXIFHRE,

WIHHE— B M o(2)€ C™(R"), B4R j F(2)g(z)dr BEXL, TR

(fr@) = Jf(x)so(x)dx (2.10)

EXT—4 C(R") EWRHIZH, 4 ¢, ~0(CT(R"))H BT o (2)WIEBETRA
R K,

F {f,0,) I<max | ¢, |JK | f(z) | dx — 0,

Wf ) RS, TR fFREXT—CT(R) LM LR

R LM F() N R FRESEREE,E ()€ (R, MTFXHK LR f(2),
A A LABLEE AR A oy RO T X — ) LR B EER A o AR —
EHEBXK,

Bl7 SEREHN Y,y B ET LKH,

WEHE, s BEERTEAZSHME—AERR o(2) LBEIKEN

(8,9)=¢(0).
BR KR RMELE R, MHERE CT(R), 7 (R)ER C™(R)MBRMEL, 5
o, ()0 B, #H ¢,(0)—~0,FTLL & BER 9,9 K 6T XBH

UERSRAE—AT XERE R W— T FEEBUEMES, AN TH

Y BHTNEE TEY (R, MFE—-BH o€ CT(Q)(M p€C™ , BHXE
£ Q%) #BSL

(T,¢>=0,
MER TEQ HRO0,BER TEQ PRFME,

ElE RS T, T, EQHT, -T, REE . RK T,,T, £ 0 FH%. T
BATXESTUER WEAMAFFELET—IMEXEYE EER CTHBRLE. B
m,s RENESRANFERNRT UK, MESSFRANE-FEL BEENO0.

FIA RS A R S EIEMT

EX ENERE TRBRHEHNBATFEARERITXER T KXW, iCH supp T

B, HFIXRE T 5SBAER ¢, Y suppT 5 suppe ARt , A (T, ¢) =0,

B8 oRPMIENFERION

AR, RIS, E2BEARK S R, AL R » HEAEEBTLL
KE®AR,TiER PHESAFEQ, X6, REREXEXPER FTHREENEQ
i EE(NS 0 MHRE - EMNEENAERASE) RTSBELRKSE CT (2R
Ce ()%, MARMNHAEEZZBRIFIR 2(Q) K () LR,

B | 7]
1 HEB:E o (2)ECT (R, $(ECT (R, M ¢, (2)g(y)ECT (R XR), BH @, (x)—>0(CT
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(RINE, 0, (2)¢(3)=0(C7 (R} XR)).

2. WEBIEARY B 3 5 AR B (2)R C” B,
3.(1) W CT(RHFE L (R)HHAE,
(2) I8 CT () L? ()R,

4. FP(2), QN BEREBMA, Q)N Q(2)H I . Fﬁ%ﬁ%iﬁﬁﬁﬁ?ﬂﬁ@ﬁﬁﬁﬁ?,ﬂﬂ

EZE 25 2/
(1) e(x)E¥(R"),
(2) P(x)Q(@) p(x)EF(R"),
(3) Q()(P(x)p(x))EF(R"),
5. % 4 BEIE 8 ik v—oco bt FHI M EEH
(1) 9. (x)=>0 (#(R")),
(2) HEBLHEH P(2),Q(2),P(2)Q(Ne, (x)=0 # R" L —FR L,
(3) MIEBBAEH P(2),Q(2),Q(N(P(x)e,(x))~0fER" F—HBRr.
6. IEH:H f(2)EL(R"),MER— ¥ T L&EK,
7. FWT S — 0 oK BB R SR $ms 1) 7

(1) sin x;

(2) =3

(3) e"z;

(4 £ )¥’1, x| <1,
A 0, x>1.

33 JTHEHHNHRSEE

AVEEL 97 XRBM— A RSB AN, R maE8e, % F
SLET X RPHEE SR,

LS EMABR T XERRRTUA ZMHE L, X BB — 5 RS8R
BROIFEBFABEM BRI LR T S TFRE RS AFE—BENTE 0,4 &
—> oo B} B 31

(T ) =0, (3.1)
WF T, BB TE SHWAR T, WHTE, T, UBHERE, R T, - T WRBEZ, N
T, WBBRNT,i2H T,—> T,
RIEX— & SR LAGE 2§ 2 8 U 8, () BERBURAT 6(2)E,
oAt &9 R BFU AT LALL 6 () AR BR . 9 AN7E— T R BB 15 8 | B

. _ 1 sin ur
flay= L

WXHE— 2828 CT R¥ o(x), FIFEE — B I 4 (Riemann-Lebesgue) 5] 1Y y—> oo fi}

(fo o) = %J: sin Lo(x)dr — ¢(0) = (8,9,

T

Wit £, =6
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2. FUEBMSH BT AT XEK EX TRz, RSB HH R TRER
LA
3T -, a9"> Vo€ CT(RY). (3.2)

m?&¢ecmnmeﬁﬂa¢EGwaaMgvﬂmdww»ﬂuﬁﬂ@ﬁ»
d x; dx

0(C™ (R)),BiEL, (3. D RBER X T —4 9 (R X BB G- FHRIE Y T AH—

Wit 2R S HO X —E X 5 EER SRR —EM.
K, TUEXBENRFH. M FTEER A
(3°T,@) = (- 1)*(T,93%), Yeo€& CI(R"), (3.3)
Hi ol R a, ta, + o +a,o TERESBE CRBMLIT — 24K,
HER1 T XRBEMIEEN SREFELE.
ME2 TXEENSRSREHRFLEL, plm B FEm= . A
a*T  2'T
d x,;9 x; dx,dx;’

iX%lﬂ%JXﬂI BEM o€ C7(R") AL

axax o) = T axkax> T axax> - <axax 0

MR ETNEEFEN I EFHRSE X FORARBR, R FAE BB o, AL
9 f, 3" f.
1 & Heaviside B

(3.4)

1, >0,

0, x<0.

e — A SURBORBE, H(2)TE x =0 e AR E B EAERT R, EER LA,
HEE M FE—BEW o€ CT (R, H

(o> o> = o

= 50(0) = <8,§0>v

H(x) = (3.5)

B A
d _
g;H(I)—a(I)-
3. CNEMHRT BT HNER, «(2)ECT(R),MEX « 5T HRMT H
(aT,¢) = (T,ap), Yo € CJ(R"). (3.6)
HFM o€ CT(R)ATEIHEE ap € CT7 (R"), XM @, ~0(CZ (R LAHEH ap, —~
0(C™(R")),FFA(3.6)RMELELT — A" Lo a(2)HRHRFO

@ Xﬁ?,‘/’(R")I“)‘(ﬁ%l,E’Wﬂﬁ?‘ﬁi%i@&bm%ﬁﬁﬁjbuh—%mﬁ,ﬁu{i—ﬁﬁ%ﬁ@&iﬁiﬁKﬁﬂ%@iﬁ:
B O RMBER AT LAE R (RS X BEHRF,
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#83.3)5G.6) A, CoREARBHEERESTBETF
P(z,9) = >a,(z)a" (3.7)

lal<m

ERTFI X E%K TEﬁﬁ)‘(ﬂ‘l,Mﬁﬁﬁff]ETUEr)‘(@ﬁﬂﬁﬁﬂ?%‘?ﬁﬁﬁﬁﬁ(%ﬁﬂ
BB R MG FE SRy RY)
P(x,d)u = f. (3.8)
IR RE w R (3.8)K (B « A8 M L RBR) , MERME—ATN C” B
@, BLE
(u,P"(2,3)p) = {f,p), (3.9)
Hp P (z,9)p= > (-1)'9%a,(x)p), XtES 1 TSR L RS TR X

lal<m

REHRTURTRRERELTHIMRE,
4. "NEBEYHER H (), g(2)HFE L' (- 0, ) R, BN B R

(f*g)x) = J:f(x - ¥)g(y)dy.
Yo,y TR P, fog H L (R ETERET , AR M 22 SR
(2 )@ = [ sz = gy, (3.10)
IRA fx g BN 9T LRB IR FE—BEN C™(R) B o(2) |3
(Fre)@)ipe) = [ o) f(x - 3)g(y)dwda

B fn" (Jk"qp(x * y)f(x)g(y)dy)dx

= (f(x),{g(y),p(z + y)))
= (g(y),{(f(2),0(z + y))). (3.11)
R, RATE LB LR S, T iy
($*T,p) = (S, ,(T,,p(x +3))), ¥V o € C(R"). (3.12)
RE S, THTHz,y RRENMASIEREC (RS C7(R) LW L R%,
XEEHRHHAE, —RIFREMPFAT CRBATUR SR, HR REF/AT YRR
FHE-RET R, B BREE, “RMBEBAT L RBA RSB E, R
EEKFRTUESRE, B S« T=T+x S, 3 P A B ST T 40 E B 7E A 35 o AR, A X
BHEETUSEE R LRBHEE,
%Tfl&ﬁ%#ﬂﬁﬁﬁﬂ?%ﬁﬁ(@%?ﬁﬁgH.‘.B‘J%fﬂ%ﬁ%#&ﬂ‘])o
R 1 (R*S)*T =R=*(Sx%xT). (3.13)
BLE, ERFEHNFE— CT(R) P HEE o H9/ERETER
(R, ., (S, ,{T.,p(x+y+z)))).
R 2 d*T=T. (3.14)
BAAME—BEMN o€ C™(R") A
(B*T,p)=(T,,(8,,p(x +y)))
=(T,,p(x)) = (T, p).
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HHh3 3T =(3,8)*T. (3.15)
B, FR- . EAME—BEN o€ C™(R"),H

dx,

(3, T,,p(x))==AT,,dp(x))
== (T, ,(3,,dp(x + y)))
= (T,,{(3:8),,p(x + ¥)))
=(3,8*T,p).
%R 4 3, (SxT)=(3,8)*T =83, T. (3.16)
Hy b FAMEILERTSE
3, (S*T)=(3,8)*(S*T)
=(3,6*%S)*T
=3S8*T.
A8, (S* T)=S*9,T.

RIFG16OR, MBE - ERENRERMIETF PO)= D ¢, EFRATFHEAS

R BT TR F AR AT T B RS
P(A(E*T) = (P(E)*T. (3.17)
5 &

UL R LU SICEL T TS L PaPE T Sy S
2 EWE T T XER 0 B 9 (ROWRT M

3,(aT)=3ja'T+a\'3,-T.
3. &/

2
r’, x=1,

A T

df d*fLd’f
BR e R

4. B

T o> =-<T.52> . Vees®)

dx,
KX o (R L0 XEBH R, SE; TR 77 (R) EB— AL SRS

5. F a()ECT(RY),EH a(x)d(x)=a(0)8(x)s
6. # a (x) R LB 2 dE KR, HGE
(1) & o()EC”(R"), M a, ¥ p—>0(C”(R")).
(2) # ¢(2)ECT(R"), W a, * o~ ¢(CT7(R")).
7. W a ()R EH 2 P AMEE,RIEY >0 B o (2)FHEBTF 8(2)o
8. RIETHRMEER LRBEHUHRT o(2):

(1) (4me) ¥ exp f%) (+—0),
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(2) %‘7{—1, (a—0).

N4 TTSCRBAOIS E M2

AV FRINA] LR E R, ERGRNGE BB IR HRHTH
fl&ﬁﬂiiﬁﬁﬁ%ﬂﬂ,ﬁﬂuiﬁﬁﬁﬁﬁiﬁﬁi%*Xﬂ‘%ﬁﬁﬁbﬂ%—%l‘ﬁ%ﬂ,ﬁﬁiﬂf
ERBHNEHREGH I TR, G R 05 7 78 036 10 B 55 o i 0 3 4

L7(R ) EMMEMTR BT 7 (R)PE— BB TR, 0 FIE— 2% 5%
f(2) €S (R"), AT LRSS — 3 AR BE 2 SO B 0t A5

FLA = | fC)e e, 4.1)
R X FAE— 21 g (&) €/ (R™) AT LA X HEI8 B o 306 05 2
-1 _ 1 iee
F'lg] = Tn’)"Jn"g(s)e ‘de, (4.2)

BT f(x) REST S, Y
F'[Ff] = f. _ (4.3)
TERATFIA o (R") 28] 8L U5 0 g — S R, 3470 7 5 R — A 4 76 B A9
R R E X RS MIEN . 45 MiHe A% T8 T 5 M 0
% FLAI8 R, 638 FL 1% F(e).
MR 1 R SRR R TS BSHEEE N o0, ST
F[(Ilfl+a2fz]:GIF[fx]'*azF[le (4-4)
PERR 2 R AR O AR B T AT T R 95 T L B 1
BN AER B

Fla,f] = i¢F[f], (4.5)
Flo°f] = i'""' &F[ f], (4.6)
o P)
Fl[-iz,f] = ﬁF[f], (4.7)
Fl(- ) 2°f] = 9°F[ f]. (4.8)
HE 3 ﬁiﬂ’rﬂwvl%fé%fﬂiiﬁﬂﬁwﬂ%&ﬁsﬁ,ﬁz,%%%@ﬁﬂiw%fﬂéﬁ,ﬁm
b
Flfxgl=F[f]-Flg], (4.9)
Flf-gl=Qa)"Flf]*Flg]. (4.10)

R4 MEMTHEETT MR Y (R)B ¥ (R) 8 F 33
i SRR TN €7 (R"), 2t 88 25 5 175 4R 2 o 5 2 gL,
PR 2 A, TEBWEIE «, p, BT

SR = [ o Laty(o) e (4.11)

BT/ (2)]ES(R") , B FIEBAEHEBE &
I+ 1z [ 2 f(2)]]
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ER PER, BB L E

i
L dr = ,
L"(1+|I|)’*x c<

MHE

| £3°F[ f] |<J" 3" f(x)] | dx
= ——1 x 13" ‘T2 f(x T
_L" Ty 1) 1l 1 d
<L C-sup(1+1x 1)1 [2f(x)] 1. (4.12)

r€R"

S T EM o, p, B8 FF(FIAR M FLFIE S (R), ABATHL, Y f,—>0
(Y (RN, A FLL10(#(RY)), B, HREHEHE DMK S (R)E] ¥ (R WL
LML,

TV B e TR X 5 R O e T 3R A B Y, TR T R R A
HE 7 (R)E ¥ (R RS, Hit, MBEHERESL T M Y (R)DE ¥ (R")
R A X R (RIS R SRR RN

BT C™(R)FHE— BB A — AT ME 2, M CT(R)PHREELEBE
M e — AR EAE C7 (R F, BTV R e g A & (R B & (R™) 6] [R] 49 % B X
_EHEH Y(ROEREEHT RS E T (ROEFRGET TR EEEENER, X
WiF RS E MR v (R BB,

2. (R EMMEHTHE MNTHE—LEN Y (RS XER T, EXENERN
w¥ F[ TR

(F[T)l,¢)> =<T,Fle¢l), Voe& Y(R"). (4.13)
MECREE. % o€ ¥ (R, M Flel]EF¥(R),B#H ¢,~0(FS(R")), M Flg, ]>0
(YR, FRG. BRBETEXLT - (R LR, R, TEL LB TH
HENFEERF (TN
(F'[T),e) =(T,F'[¢]), Vo€ F(R"). (4.14)
ME TRER PR3 TTRER, NI —AENER o€ Y (R") H
(F[T],@>=(T,Flel)
= L" (Jf(p(&)e‘i"EdG)T(x)dx

€

= [ ([ meoe oo,

€

Fild F[T]= L" T(x)e ™ fdro BXULHIHE 2 JR SCTT LAHAT M B 20 S ) R, 32T Lo

BB A AT DL R A e, T EL R A, RORE, BT B IHE SRR KT T M B AR R
&5 N AT

Bl1 Ko RBMEENTH,

MIEBEAEN o€ ¥(R"), BT
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(Flolx - a)],p)= (&(x - a),Flel)
= (3(x - a),Jqo(E)e‘“"ed@

= frp(e)e"‘“"ds

= (e ™%, ),
B A
F[8(z -a)] = e ¢, (4.15)
¥ 51,% o B O fEBT,
F[é6(zx)] = 1. (4.16)

B2 KRB e HMEMTH,
MFE—BEMN o€ S (R"),IE Flol=¢, 0 Fl'lgl=o.thH
(Fle*1,9)= (e“,F[o])

= jei“</1(1)dx
= (2m)"¢p(a)
=((2n)"8(¢& - a),e),
M T
Fle*] = Q2r)"s(e - a). (4.17)
A, S a=0m1H
F[1] = (2n)"s. (4.18)

THEFE 97 (R™) T SRR 348 0 25 45 R 28 40 1 T
1 MENERBYT -4 (R)E Y (R) BRI
SRR R K. N xR R R R AL, B8/ & (R L0 Hik
REFS T.. BT FEEBLAEMN o€ ¥ (R"), K Flele#(R"),H
(F[T,],9) = (T,,Flg]), (4.19)
Priid T,—~0 HE(T, ,Flo1)—~0, 3R (F[ T.], p)—0, AT FIT, KT 0, Xk,
v i B (R")‘PH@*&FE%?:,@Eﬂﬂi‘ﬁﬁiT—%\%ﬁiﬁﬁﬂkﬁi;lﬁliﬁ,ﬁiﬂ’riﬁ'ﬁﬁtﬂ
RIXFRIBS, X RRIE B T YR 1,
MR2 #Tcy (R),N
F'[F[T]]=T. (4.20)
E ENMEBLAEN o€ 7 (R"), R
(F'[FI[T]l,0)=(F[T],F ' [])
=(T,F[F'[¢]]) = (T, o).
ME3 & TCy (R), M@
F[a,T] = i#¢F[T], (4.21)
FloT] =i"e&F[T], (4.22)

F[- iz T] = ;E—F[T], (4.23)
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F[(- i)' 2°T] = 3°F[ T]. (4.24)
E RMNARG@G20MEHEA. M FHE—BRER o€ S (R, B
(F[9,T],¢)=(3,T,Flel) =-(T,3 Flol)
=—-(T,F[-igel) =-(F[T], - ige)
=(i§ F[T],¢),
AT (4.21) KA. FHAh LR BIEBA AR
BHR4 5F5R)EROEEFEHRMEM, ¥ (R RS E M8t s
BRBHEREE HEREETHRBRPEE, BEHTFEERDS ¥ (R XRKHN TR
BEBRA—EFE, TUAXERXNRTEA KBH, Hlw, R4
MR p€EF(R"), TEY (R"), N

Fle*T] = Fle¢]l-F[TI; (4.25)
XK REEC(R"), TEY (R"), W
F[R*=T] = F[R] - F[T]. (4.26)
XN ERERRNEHIERT,
5] .21}

DEB (410K,

. HE#A(4.22),(4.23) R (4.24) 8K,

. BHP(O)REBTRX,EK P(2)5 P(r)e” BIME M,

B fEY (R"). BKilf Foi& & B %14

(1) °f€EL*(R"), Y lal<m,

(2) &€ f(OYEL*(R"),V [al<m,

(3) P(&) F(OEL*(RMETBERE A ML m WETRR P(E)RL,
(4) (1+1e1))™ F(e)EL*(R"),

RV I S

§5 & & &

AN IR X RBERFVETBPONA, A BEAROEL,
1. ABEEENEER SCLUHE S 7B KR T8 R G 55| AT 7 6] 55 A% 00
LA B Ao 7Y [ R A AR DR AR 7 ¥ o B % S 05 1R BT 79 1) A Y

au — 2 32u

{—97 B (5.1)
u(x,0) = uy(x),

SE] KRB BELTRER X —EREE, SVEME u, () BUR 6 ()i, MES. 1)1

MR RESHTEOBIENEER,
BEERREZM A EARE. WEICHEMEHE

AJE _ ,d°E
{Wha ax*’

E(x,0) = 6(x).

(5.2)
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K £ BRI B o S %t A R o VRS B AR e, 15 B

dE _ 5.z
Fr a’s°F,
Elr=0:1’

HgHN

E(s,t):eﬂ'zsz'.
KREMEBEN EAH, Eﬂﬁﬂf??ﬁﬁﬂﬂﬁfﬂﬁmgﬂiﬂﬁ

2

E(x,t) = e . (5.3)

a«/_
AH I Hy, A% 2 7 BTG R R (5. 1) MIsR K
u(x,t)= E(x,t)* uo(,r)

(r &)’

uo(f)e Tl d§, (54)

1
N 2a V't
XN ERPULER + HBH.
KonEH KBRS BRERAERMNE —ShmESE—8H,
WAl A AT R B R E (5. ) RB B w (o, ) BB, MR, =
% b RITA

(%’”zi;ﬁﬂ“”z(%‘azA;%Euz>wmu»

= [(%—az aa )E(;z: t):[*u(,(r)
=0x*xu,(x) = 0.
u(x,0) = E(x,0) * uy(z) = 8(z) * uy(x) = u,(x).
T B AT P B AR e R SR = 4 U 3 7 FR AR 7 Ja) B A AR
KRT AW R EHEE:

3’E _ ,({3°E [ 3’E  I’E

2.7 ¢ (31f+31§+3x§)’ (3.3)
El,,=0
JE (5.6)

= 8(11 $12,IJ)9
r=0

HHRENZHBHFBRABEDENEER, B XEATFLTFER 1,2, 2, FHEEN
B, 18 3

) ~
(Z;tf; +a’(st+ 52+ sSYE =0,
El,_, =0,
dE B
Z t=0 - 1

i3 B A
ST (e=lsl=/E T,
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R B A
1 ;- (s, x ts ot
E(x,,z;,25,1)= (27r)3jn3 9”:1‘:,0 PR 33)dsldszdss
1 ” sin apt . 2
= —(2")3L Lz 0 e "p" dwdp,

EEOH R ERBMMEREBARE S RS XTFRRZ o MRS, ERELEY
EA zy 771 R A0k 7 E R BRTE A2 45 (0, ) , A
$*x=pr cos 0 (r=|x|:m)s
dw =sin 0 dg,
M T

0o~y ~2n . . ‘
E(Il,xzylsvt): (2—71_()_;[0 JOJO psfllﬁaptewm&esinadedq)dp

1 . T ioreos .
= (Z—NST;L sin apt (L e sin Qdﬁ) dp

= ! J 2 sinapt * sinprdp
0

z
4n°ar

_ 1 M A 3 3
_mjﬂjo[cosp(r at) — cos p(r + at)]dp

r — at r + at

_ 1 I (sinA(r—at) sinA(r+at))
im - .

2
4n°ar A

HFRMNABEXE >0, 8188 r+ar >0, X R LRKMARB, ESPH—HL
w8 (r—at)(W§3),ME—TH 0, FRAG =4k =h )5 7807 74 5] B8 i 25 4 % 2

8(r - at)

FIR(5.7) ] LAR BT R = 4k 35 3h JF 72 47 74 [8) £

*u 2(9%u 3w 3w
= a5+ 5+ 2 %),

E =

W 911 312 31'3
ul,. =0, (5.8)
a
‘a_l: o = (P(I1y12,13)
i #
u(zx,t) = E*o. (5.9)

REH (S 9 mmtrrEL. di(5. )X, H

Sl z—-€1-ar)
R»: 4ma | x — €|

Pyicle - 6108 r HXET ¢ R 2 J o LB ERABAR R #4173 LU

(o], = Zl—r? e (&) sin § df dg
LR o ERRME |2 - &1 =r LHTPH,REE

oo

w(r,0)= [ oloa(r —ar) - anlg), - Par

0

u(x,t) = p(£)de.
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= %J:&(r - at) - rlel.dr

1
== -atle],.,

a
=tlel... (5.10)
BAREXGE—-FEFH(4.30)R—H,
=4 I B 7 AT 1) R A 0 T LA B AR (5. 8) AT M S SRR L S B R
BAS (S 10)MRAMLER,
2. ANABRNEEM UTWHRANIBHELAR, B4 - XEK ECT (R"),#
2
AE = ¢, (5.11)
WF E XRHOAROBER (WA ANETOEER) . F— M, WRAE 4 m B
R BUR A 7
P(Au= >la,d% =0, (5.12)

lal<m

HHEBHRBE AT XERB ECY(R"),F
P(A)E = ¢ (5.13)
WL, B E AFBG.12)MEER,
MRCLRAET HEG. 12)MBEER E, B4, EFRIB

P u=f (5.14)
MRER R LUBY BB EBE, BLE,E E~ £, M §3 X THRMWHKRTA
P)Ex*f) = (PE)*f=28xf= f, (5.15)

BRLAE * f AR FTBR(5.14) M, A, SRR A AR RIS TR ARG
ALURARBERLER, A TiHEmoHE R,

UTAHRAMTBERMOAKER, AR B HHE. HF_gEMyRELH
BIRRRE TR TREARE,  RINEBAKBTFHRZ r WEEEE(r)., ERALRR(r,0)F
NENME TR N

a2 1 a 3?2

L1 9.1
A rar g

X FE B C” R, L ;<r>=§;jz" o(r.0)d8 B o(r,0) X BN r WEE L
BT, o(r) 5 0 K%, H r FAKH p(r)=0, X5 KR T

_ 92 1 9 1 2
Ap = (W*?z?:)'ﬂfo v(r,6)do
1 2x 32 9
~ Znl (ﬂ* a—r)‘f’(’v”)dﬁ

XEENTRABRE R
(AE, )= (E,Aq)
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- z,rj:mr)ﬁ- rdr

= 2nJ:E(r)A{o . rdr

= 2 E() (7 o) Jar

=2 |[Er ] - [(E G- Lprrar.
ERAE T 0, 1% E'(r)r =2, WS =T W

-r Lo(rrdr = p(0) = ¢(0) = (3,9),

XIEHB AE=6. TRANKE,REMH
rE'(r) =
BHEN, LB CRTT—DMINE ) 6T 5 &g
E(r) = 5lnr, (5.16)

1
27’

KRR RAVITR LM,
KT UG, =R RT R ER N — . H Al L =

HE="HAMTEHEALR,
MRS B EARAT R EAL TR
Au = f (5.17)
B, BN, X =RIAM TR, Y FEXB O $4 Holder LR, (5. 17) MBRAT LA REA
MESfHEBRUBEXRE B

1 y ’
u(x,y,z) =- ‘T’?.[U (-7 = (f;f_ Z)gl (= = C)z),,zdfdvydg’. (5.18)

3. KRRV BEER REMBED HEERREBE R SR, BT LS B HMBER
MEERR, B, RINES=ZFP G N #8077 2 KK el 2

—g(MvMo)’

_ 1
G(M’MO)—47rr

EEUMATEHAHMEBO FBRTM, EMER Au=0,EHR T LBRMEHFO, BT
g(M , M) R Au=08— A IENM, BT HKEE G(M, M) Xk E R

AG =-8(M - M,), (5.19)
XHFEHR

G(M,M;) lyer =0, (5.20)
B GIM M) YAN ST BE - AERNENEL R, EFE=FEFEEIN. AT
G(M, M) , RBESHBRE - HERERAFER,

LA AR RS20 MUK, HRE « BT XREOBEXHRL(5.19), % MF#

M, BYESZR S, B0 R &4
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d
(aa—ﬁum) =0, (5.21)
n r

H\‘U%iz/l\ﬁ%i}ﬁ*ﬂﬁﬁﬂiiilﬁ%#(s.ZI)MEAS%,&%E*}J*EEZB‘J%M@&O H(a,b)
A0, 1) (1,00 B (1, 1) B 53 BUAE R F 45— 45 = R 85 = 2 i1 {85 o i 2 F MR R BAE M s
MR OER S EEEENER,

A, X B T ORI, W LA S 6] AR

2
ﬂ—a a-?—‘- (I>0,0<I<l)v

u(z,0) = 8(z~-¢) (g€ 0,1)), (5.22)

w(0,t) = u(l,t) =0 (r >0),
f1 gt oy 51 5 O R S — 9 0 0B 1) By it A E&ﬁﬂﬁ?%ﬂ]iﬁﬁﬁ(ﬁ%ﬁﬁ#ﬂ?%ﬁﬁ
5 — W () RE RO A, 3338 S B 0 SR

3] 1]
1.ﬁﬁﬁmﬁi”@&%&zﬁﬁgﬁ%ﬁﬁﬁg$ﬁo
Zﬂmﬂ%%ﬁﬁ%%¢ﬂ%Tﬁ%ﬁWﬂkﬁmmﬁﬂﬁﬁﬁ:

{%*%“’A(I,[)d"’b(l,t),

ul,.4=0 (~°°<;<°°).
1ﬂmzﬁﬁ%ﬁﬁ%§$m*%$hmJmﬂﬁﬁﬂﬁ%%%@ﬁﬁ#ﬁ&ﬁﬁ*ﬁﬁaWﬁm

EHREE.
4. B WK RS Iy FR R O A R A B A A,



BEE s R B

TE 3 B SR 90 0 8050 7 R 010 S R (B RBLENY L B T 7 — S M K A0 95 0 F 7 A M8 SR 78 LA
WS E—BERLT , S BRERKT A LR AR, SRk AH R
RETEIRES R AR BA SR B TFR 00T B AR (R AT TR B
A 5 R B30T DL 9% , 4% ) 2 L O LA, PRT PRI OB AR

RN T RBIERN T EREFEHN, ERFERRT — M W, LB
3R T AR P53 07 (R R HEAT B B o A% B ool L — S 7 R KR 5 5 B A — 28
R ple Sy 8 1 — 352 0 B ) L1 R g 91, U3 4 e 3 5 TR 4 ] R A A A B0 B
RECRY IR BB AL TR U7 ¥

S 1 VERITGRR KA v 2 (R BB R (e
AR S BT A0 4 R R S O A

{ %+%’§=o, (1.1
ulr = f, (1.2)
He (. DE(z, ) FEH—MERXE 0 BWE. T NQ WNR, WL NS,

M fRTED L5452 i S s 8,

1. BRESE BERBAFAEF . 1)—(1.2) B9800 T U8 , 2 56 9% 4 5 10 %
NI BREBIL, XRFHERES %,

AU TR, R BRI 0 XA 02 <1,0<<y<<1}, LI 7.1, ERIRME
FTEMESWT:

A 7.1

(1) mif?ﬁh=%(n>0¥ﬁ),ﬁ3:r:ih(i:(),l,"-,n)& y:jh(jZO,l,---,n)’gé
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FATT 45 80 8 B 42 76 X 38 b i o P 4% MBLR X SRR, TR (x, y) =
Cih o jh ) BHER (2,0 3,) (6,5 =0,1,+, n) R (i, )e BB ENE— SR RERENMK
B0 BB =u(z,y), RERIES 5 - 000G BIE u; (,j=0,1,,n), HEB Y%
KA BERB/INGT , IO H R AR, M T T B 2K AR 6 TR u(z, ) MBRBEHEL, X
L B R K 0 J:EKJ—/HE%D&ﬁﬁﬁl‘ﬂ@ﬁt%ﬂk&‘ﬁﬁtB‘Jﬁﬂﬁi&fwﬁﬁﬁl‘ﬁﬁ\*’ﬁ]
&H‘Jl‘ﬁ]@,b‘\ﬁﬁ%—¢3ﬁl‘§?&%I'EJEQEZT—~¢%‘FE?EB<Jl'ﬂ@o

(2) i&!ﬂ&bﬁﬂ@%:i&%:iﬁ%ﬁ*ﬁ%%ﬁ,Eﬂﬂﬁﬁﬁ*ﬂjﬂ%ﬁ%ﬁi&{uﬂﬂkﬁﬁ?
RERERER, ATIHEMS T ER Y ESHE, B g 3 BBCRE AH BT 00 25 T B AR R SRR A b
BAE h MY /NB R R A TR,

HRAZERAE S, 4 BRI T o1, Bl B y= f(2) W~ % £ ()
H iR, A1 4 51

CIOE ] &M
S(x)~ flx—h)
R /
5
. f(x+h)—f(x—h)
FLER 5

FEXRIILME, $§J:,3F'Jﬁ§§§ﬁ(Taylor)EﬁiQ§5iE%,é’l h—0 B, b 3R 53 s 35 B 1 LA
SRR, FRNER, T 5% ) BEATHAH R OER
f(x+h)—2f(zx)+f(x—h)
h

KEME%, E#,Xﬁlﬁl—ﬁ\{ﬁﬁﬁﬁﬁﬂéﬁ,ﬁﬁﬁLJ?Utﬂ%iﬁ#z#%%ﬁﬁft,&‘ﬂ']if
u#ﬁ%%‘é%iﬁﬂﬁ%?%i&ﬁﬁtﬁ,Eitééﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁfi%ﬁtT%'EEBW‘JE*M“
WD B A 3

REEFI % BOKAEERE.1)—(1.2), ME-FELEAR T LHE ARy
AR (2, 5) (LB 7.2) , BH b o 3 2 Bxt y B9 Z B w5 3053 50 B AR BB = B o
%ﬁ,a‘f‘ﬁ/\iﬁ*ﬂ?‘iﬂ(l.1),%1%@]&%?5,%%%*5@%%%71‘&

Uisr,; — 2“;,, +ouy Ui jvr — 2ui,j +ou;
+ =0, 1.3
G, /1)
(Ut WO R [TV G+l )

(i)j_l)

" 7.2
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-3y IE ]

u; = l(um, tup ot v“'—l; + u‘:+1) ((i’j) %Jlﬁ]dﬁ)f—i) (1.4)

XUAERTEG,HAMBENSETETEAAONNALBRENERFYE, X—FXE
M RRNPEEREAEZS T EEBANRRE, 1. OBFRIERERX.

XEE L B— AT A (x,y) ) BATUFEEN(L. ORI, MMNEELR T L
BWHEARIAATR) KN « HTHKMRFARZHFA)EESL  REMH:

u;, = f(x;,y) (G,j) RAFTHR). (1.5)
B, %t FE—AW SEA 5 - REREOT R, RITAB ] — LW SRER RN
SHERBE T EE, TUHEH, XM RERE T RAEA— N, B LUEd EEERENR
EXRRE, CRERBMNERGKFMFEFRB(L.1)—.2) WG BERE . RITET L
EH, MK h—0 B, ERBREEFRBHBEBRSTIREBEL. 1)—(1.2) ’EH
i, EM, Y% KAMY /NG, 0] LARAA RE S ERRERBIELHR,

ALAE B, RAE FRE AL B X RN AR 49 K385 3+ B =Xt B 1T 4, 15 20K i
K 0 BA A& Ret, W 2 A% X8R LR £, st Br &5 B4R
N EAMBR AL AR YA LNTERREEFTEHITHREERKNLE, BAS
FA—G— Wi ER TR KRB EFARREEL T 8RS, '

2. Tk EHE BHBRHKAR.EH u(x,y)ECH(Q), M 0 RE—SFBRIEE AL
o AvA

JL ——ds = HAudxdy, (1.6)

Hb 9oR L raBENRE . n 2L J:Bﬁﬁum%%mﬁo
FR.ZE u(z, ) BAMFBKAETERNEN.1)—Q.2)MBE, EHNHEE W Q $E—
4y B 638 RO PR FRBE L BLSL

SS Z—ﬁds=0, (1.7)
L n
mEQWART b

u|r = f. (1-8)

DRERESNA,(1.DRRAE L LERRBAFHFHRLE,

BAEM (1.7)—(1.8) t &R FAHRL o BUE MR, #5006 T %

(1) MHERW\EIR 0 HBMEH 0<2<<1, 0<y<KL, FHB & AT R 9 B 2 M A (I
Bm7.1), MARZSEN —F, EMULHEKNE - PR ABREITRE 0 LAB =
u(z,y), REREVR EBREEME «,(i,j=0,1,,n)

() ERMABNE SR REBEREE—MHFE L LRI FERMEQ.7), HRER
SR A E MR L ERSE(1.7)R o R ST A 00 R E B A 3R A 4 B A X
B AT, BEREG—AVEABE-PHENTHE, ARMTRALRER, T HFAXE
TAREFEHRENRBRE Q. X, HESI TR ERLFHEG RTBHERT
KR 0 b P8R4

T4 B 26 BUAT B SR B FT AR X4 B A (B0 T SRR A 0, R AT BB R AR EL B MR AR
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WK ZRAANELZRS, IHE—RW A, 7)), TWE 7.3 o HE 2K BT 7R B R BE o ot 7
AR AR AT T A AR B 0 LR R M A B B0 TE 1K ABCD ; X T30 5 45 4, L BT AR R
TOAR AT LA L 4 7 HTELART A LHBENCH, HEE.R, RITHIXMA
T RE I MBI, 35 I T &

[ Fhas =0 (G wwts) (1.9)
RN R M P8 &M (1.7),
(4, j+
Cro-mempmny B
) I B [TVE R R (7
oL g
,j=1)
A 7.3

(3) EMLHERE =R RN DD AEBRE— R RER. a3

du _ du du Ju du
o e = [ o+ [ Tt = [ Ghay - [ Stae,

ABCDA 3_7; ap 9 s 9 y

FIRHDL RO 2 BORIE M EXERE TR F SRS RE 7.3), 04

a Uiy, — U;
J ud ~ Hl'] 'jh = Uiy T U

An 81 y h i+1,5 iy
d
%ﬂ;{ﬂﬁvﬁ idl‘ -~ ui,’+1 T Uy
CB 3y ! !

HEMN—BRAN.9R, RBEXHE—WH S, 7)) R EAKR (L. 4R, EFUR
HrRLMEA .5,

R A RESENEEANR M8 — % S TS - BRI R, RS EE%T
WREMEEAME w, (0 =0,1,, ) — M REREFBAE, KX R ERE S B
HMARESEHEHBANRERBE T BAR TS 1, THR R, BY 40
bt , 30T 0L A ST IR 0K ) 5 B U R O S W A

ERTHRETEGANTTE LI VR R, MR TEFRE, RARENERA, T
PR 2 e T AR S BI040 B S5 073 4R BT 24 5 58 st 1 A o, 3 5 9 — A 1 BV A

AT RAR— R AHREIE 0 B~ EAK, XM RAELREBRRERTERY M
73 5T LS i F 51 45 B FH T 5 9 3 B S M 7 1 B
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() BEXBQ FEANERIMNEAEBN="ALTE. EREI AL TENTABLL
HHS=AETEMNTE  MARKANHA, RXE=AXTENTAITR, HE—F
HIBFE RS, 9ER 1,2, No I—SBHENERITESE., B EINS S
RETXBRARMYEEN, RNTUEMTEREEREEN TR ERIFTENT A,
HEREVTARESENEGN AR LENSHNAKRPHEERSRERK, UMFIETEEE,
XRHARTRIBN TR RIEE, REZPEEREN, BEDROER LT 2, taT L
BHRT A ERMEEAAR L, ,

MBTHE —#, S /G BERNARMEY S ERERE «.(i=1,,N),

Q) ME—ANTE, TURERENAERITE S, WE—NHENE®TE, Han, st
ZRETE (Ui, j,m ATEN=AE , LE7.4), I MH=ZNHTRETH I =8, H*
158 4 — SR R T — AN L 95 R M M SR B T S BT R B T AR I — AN SR BB 4 o P T K
L HEEURATRY - ZAETE PN TFENX—REFER, BB ELELT
RB—ooiE, WK 7.5,

7

XA, X — A SE — R B‘Jmﬁi AT B 5 i 3 B A AR L BN B GR Y
{ TR R, b Rar

J g—“ ds = 0. (1.10)
r n

XtFRAA AL AT EERA0.5)R,

) BAER 10X EmBE Bk, Fit, BATERBET S LWMBME «.(i=1,-
N)YEATIE S HEE, 8 « EBEDIRBXEBE O LHEX  RERTHE (1. 10)ZEJ‘Z§1E‘J*R
5o

A, AFEE—=AKTE L#HTHRENT, FR—AZHAF 0K ¢ LT A%
W FHI MRS RN i, m(LE7.4) Wu EHZHAETE, FRARK

u=a t+a,x+ay (1.11)
TR e M50 X MBREGEAEM. B « EX=ZHHENEIN I w0, Ru,,
wE
U, = a; +ta,x; +azy,
u, = a, + ayz; + azy,, (1.12)

u, = ay +tayx, tay,.
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BMLATME—RE W a,,0,,0; BWE,EEIRA(L.11), 7748
u = 4Z(ai+b,-x+c,-y)u,- (1.13)

HARMBILESFARI i, m BRAEM, T a,,b,,c, BRFELIF .y, S i s Vs T s Vim
ORI 8

BHLCMRGET AR LEENEE RTUES I TE L RNSHIEE, N
T 223 AR X I A8 B — MBI 0 FE WA M4BT R 4 5136 (45718 B0 | 3%,
ERARAR b RIEESE, B, 768 X 38 b 5715 0038 18 56 302 — 14 B 4 00 15 4 o
o

MM EREE, T LOHE (1100 R P TR, B0, 8 i R ERM A S, %
SRR e(ij,m) b u RFRRH(1.13), MK = I o

a_z = idz;nb,u,,, g_; = i;_;"c,-u,, (1.14)
MTT(1.10) R ERBPSE AO B R

d
j ) s=J (g—ual.+au )ds
AO X d

lAO]| (a, Zb,-u,- + a, Zc,ui)
IAOIZ(ab +a,c;)u;, (1.15)

AH e, ,a, HHF AO wai%?ir‘i%?z IAOI?%J;Z:E AO I K., HKl#b ol LIE 3
(L1IO)AGWRBSERECHRE FWRSE,

SRE7.5,%L AVRK—Y=AETE LR LRSI, AT 8B TN
R RERE B A ERREN— P RERBTE, AR R B A,

iz#,Xw‘@—/l\l’ﬁ?ﬁﬂwfum~/l\é%ﬁﬁﬁﬁﬁ,ﬁﬁxa‘ﬁ—ﬁzﬁ%,ﬁmuaﬁu.s)it,
B, AR — U R BB o (=1, NN RO R R BT BE, X2
R TR 8 2 R 5 9+ BB =, RBEXNEUEREGT B RBHEKAETRE(1.1)—
(1.2) KRB

3. AR T XE(BX(Ritz) %)

M=% § 1 RN E S FHE, 4

J(v) = —H a” a—'” z]dxdy (1.16)

1l

53

V=lvlveE C(Q)N C'(2),vlr = f,J(v) < oo},
Foulz, ) AAMABKAET NE(. )—(1.2) WS, B iF JCOBER, M J(u)fER
BV P RAR/DS, BIR ST

'J(u)=néi‘r_/11(v)- (1.17)
RS FEE S W R RIRENRRES VEST LN
V=lvlve C(RQ),EQFHRC v, = f,J(v) < o, (1.18)

FRB u=u(z,y)EV,BHHEL
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f(u)=rvxéi{/1]('u), (1.19)
MFF w=ul(x,y) WKFTEREQ.1)—Q.2)H] L&,

StAE 43 (1. 19) # AT B BAL , MBS —FBERB T . R ABRTKE,

FHEHNELNT:

(1) AFGHR QI BAEXE., IE2EBP—HE Q2B AIFRIEAEEN=
AR B ZAETEN=ZATAITH. IEBTENEE, BT=ZAETRH=1
WAKNKDMIZAEREHR AREYSHFERESY S , TEA/DAKEZSTHE.

SHAEMAERTEDE, Y EAE—ENRFHTRS, 2HER 1, , N;FEE, T
EhE—ENRFRATHRS , 4808k 1, M, HRTE—H, SEMERNAERBET R
EHGERUE o, (i =1, ,N), NTH B A — A R4 R T

(2) ITHBHEEZE J (o) BARDE KR ERR, OB RS, B, LHIH %
FMBHAEN w(Gi=1,- NEEIFAREHBEESINENXE 0 LORE. Hln,EF
AR e(ij,m) LERMEHMAEN.13) MEENRR 0 LRBH - EZESREMEH
HEES, CRZeH Y H ERBME o, (=1, N)FM—RE, BTN, FZHRTA
FHRERCHN, RAEARY A LMBERD, ITHHFEERL, RATAHINER
No(<N),BEHEAHH 1, N, , W LR REMEEERBTEH w,(i=1,,No)ZMH
FAME—RE, ERH A LEMEBE o, (i=1,, Ny) BB AN NBREISKEEETL,E
M eEMR— M EEERE V. SE-IMARENES  HEBSETHATABIME
Nyo

) REEH(L.IOREXHNESR V EHBERT (o) RN, RBCHERE R L
V, EEBZ R ] (v) RN, BSR4 B 19) 3 s

](u)zyeli‘gl](v), u€e V,. (1.20)

AAEHRFTALMBEEHA.SHRXAE, (120 XEKRE - EREEANT S LHRBE «
(i=1,,N,), MR AR EEL « FIdRis SA8E) (o), KEAT R ERETHARE
v, (=1, NP R EERE v BRI ()R, BTFHEERE o B v (i=1,
o N ZEM—RE, J () BR—TEE N, MTEER v (i=1, ,NOKETRE. B,
FI(1.20) R AR08 (1.19) , Bh# — N2 BRRAR (B 89 78 43 1R AL 9 — 4> % 70 o MOR R AR K ] R
B — A T R 44 [ R Ak g — A~ PR 4R B 51 B, AT 56 [ R 48 3 T BT Lk

EEBTE e(iyj,m) b AERKN—BWMISBE (. 14)RGH, KNE

J(v)=ﬂ[(;——;)2 + (g—;)z]dxdy

= _Zkijviv,’ (1.21)
Hob k(i =1, N)REEES, B 5RA, B

J(v) = Zki]vivj - Zpivi +c, (1.22)
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ﬁqj Pi(i:19"'7Nu)& 4 j‘]%&#‘?ﬁo EfUiE'ﬁ,iXEE‘J?@% K:(ki])(i,jzl,"‘,NO)
R—REFRIEE B, FR 5 B BERE
B (1.20) 2 BT 7R B9 4% 18 04 R, i 1<

d
# =0 (i=1,-,N,),
TEH
NO
Dk, = p (i = 1,,N,). (1.23)

RN R ERE o, (i = Lovess No ) BRRLWE R — M RAER BT BA, R KL
— DX E B ——RIBERE K = (£, ), (L2)REABFRTREFF M AR, @
HE B B R A b B e ATEVERA , X708 LA — 2 69 7 SR 4 RUNBY 748 193
M%d‘é\ﬁ%ﬁﬁ)‘(ﬂﬁlﬁﬁ?ﬁﬂ(ﬂﬁﬁﬁ@(1.1)—(1.2)9‘11%%%0

A EE ,%ﬂ%ﬂilﬁl—ﬁl‘ﬁﬁzﬁﬁ%ﬂ,Lﬁmﬁmﬁi%}?fﬂﬂ@ﬁ%%iﬁﬂﬁﬁﬁﬁiiﬁi
FELBTFI T B R CBR E R MR, IR AR~ N R LB H I RIEKS
%f#ﬁ%z%ﬂlﬁ%#,Eiﬂﬁﬁ,ﬁiiﬁﬂfﬁﬂE‘Jifﬁ*ﬁiﬁ—ﬂﬁ#%*ﬁlﬁlo

BATTESE th 45745 5 R A L3 MUK B 5 1 AL ARITCE S OLE 7.6), WA FRA
l‘&fuiﬁ:—?{w*ﬁﬁ&bﬂf@%#ﬁ*ﬁiﬁ%ﬁ%ﬁ/ﬂ%iﬁ(1.4),%ﬂﬁﬁﬁ%ﬁiﬁﬁ@‘lﬁﬁé%*ﬁlﬁl%o

M 7.6

WMUEE WARENREERERITE BN — ML 5. N FIES T B0 &4
ﬁi%i&fﬁ%#%ﬂ@,m%ﬂum~¢%~%ﬁ%ﬂéﬁzﬁmﬁé$ﬁiﬁ,%ﬂ%ﬁrﬁﬂﬂt,ﬁ
ﬁ)ﬁﬁﬁ%ﬁ%‘m*mrﬁ]ﬂﬁﬂa‘%%ﬁﬁ,ﬁ%ﬁﬁﬁﬁ?%mi—ﬁ\%ﬂj%ﬁmo Besh  H RO
i%ﬂ@&lb%ﬁi,EIumiﬁmrﬁ]l‘ﬁ]@&@ﬁ%%ﬁmiﬁ:ﬁzﬁzﬁﬂﬁi?%ﬁ,}Mﬁifwﬁ
ﬁﬂz%ﬁ?%ﬁﬁﬁ%ﬁ%%%ﬁﬁ%ﬁﬁ,ﬁ%ﬁzﬁ&mxﬁmo

4. BRITEE (NI & (Tanéprun) &) SRMTEKMEE L. 1)—(1.2) %4
MEFFEREE B —FER,

BE € C(DONC(D)H T(u) BB BRT 25 5m, HTF ulp=/f, 1 ufl
JCu ) BRBNR N VE IR ST — 8 BB A E— A wE Vo, BT

J(u) < J(u + 2w), (1.24)
He
V, = {wlw € C*(0) N C'(D),wlr =0,J](w) <+ oo}, (1.25)
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EER

](u+/\w)=%ﬂ [(3(u+/\w)) (a(u+,1w)) dzdy
du

=J(u)+2 H (Z—Z %—?
H¥ A=008tE kBN, BHNE

dJ(u+ dw)
da

J w

a—)dxdy+/1 J(w),  (1.26)

°’!

T SHET 4 E 1 w €V, BL

dudw dudw ~
ﬂ (31 e+ W)dmy.o. (1.27)

RZ % u€ T/,Exﬂfﬁ%%a@ w€ Vo B (1.27), WM4F (1. 17) KRR . FELE,3HE
M vEV, S w=v-u€ V,,H(1.26),(1.2) Xt E
J(v)=J(u+w)=J(u) +J(w)=J(u)
XEAETOADAK,
i, RITUEX) XBUTFT - HRBE u=ul(z,y)E V(H.18)E X)), BX{E M4
EW wE V, HE

aJ ad du d
g<£%+a—;—a—lyg) dxdy = 0, (1.28)
He
= lwlw € C'(Q),FEQHPFRC ,wl, = 0,](w) <+ oo} (1.29)

AR w=ulx,y) WK ERE. D—(1.2)H X#,

BE B RS R AT R BAL T o R BERBIITENHFAFRITRE. B
5 E—-BRRNERAERTREMRS, &BERN T ERAIMI&E,

i 0 - EAEXE, A E—BRE#T=ZAFERTE 2 H . EULERE
— SR REEMANT RHERME «, (i =1,,Ng)o

HTFEA2)RXTHRBIFENTERE u Kw, ATHWABEA R TER « B TT—
B & M EE R V, LN, BT AR R w ERBHLE, BT wl,.=0,807
R HERRMFE—ARTESHBER we V), , K V), RREARY A EBRTEBFT
MEMIEERRE. A TEARVREREE, V, B— 1M ERENKESE, HERE
FHRWAMNE N, X, BT LUK (1. 28) iR Ul i hy

we Vo (55550 55 5y ety = 030w v MERARBILR. (130

SHEM =1, ,No, b w, (z,y) RARTENT A  BUER |, TERKNT SBEITH Y
BEEEER, ERE— " EREE. BR,w, (2,y)€ V) AIMEM w(x,y)E V), BH
EW%;@%EUW{E glvgz’""gNovaJﬁ

Ny

wlx,y) = Zg,w,-(l,y)-
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B, fw, (2, )1 (i =1, , Ny ) RE M2 q] V° M—HE, XBE, (1.30) R BT LIS iy
HEH

3x a.l‘ ay d

B (1. 14) R X EIAH N, MARH SR o, (i = Lo, No) AR BRI R B2,
BRI RBERBITEH, WRHE, RS BIRES B L 55U,

B FRMESEBE SN, T o« Rw XYAE—EET R BTEE, A &g
R R - BB HERES N R EZ S HA N, B stk B 33X 7 e 0 £
KT AR,

BR, aRA (1.28) KA BB R w K v, 53 AR AR 9 95 R AT IH A, 1
RAARKERTESE TR, LRARRRERIEESS, BAUSFHAR T ERR,
REYR, EER u€V,, wE W, i V, 5 W R 53 5 FA AR [ 8 77 28 B 18 B B0 48 18 & 3

s LU AR ) 0 0 i, 0 T LA M A6 B 5 2k
veEv,, Hauaw auhﬂmmww) Kb w AW PEBRBENTE. (1.32)

d d
uGV,,,ﬂ (a—” Wi, du w)d:cdy—O (i=1,+,N,). (1.31)

3z 3z dy d
EBART— B B Rk TSR R R, E, 3T 6 ¥ 33X b B0 K AR O 26 AT LU
FEFEMNAE,

G ERRR, BT — KA ERE(.1)—(1.2), B @AM EER, 55
BT BERBGWFE AT . TUBD, 5 — 7 A 1A S R, i EL7E4F & 1
HWRTEL L MEMITERR, 1o, ARIBYIT AL B 5 B A R K s/ @
EABENRET BR s E R, TE LA 55 P 3 6 7 35 B B AR 57 3% 76 40 0 i —
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4, ﬁﬂ}ixa‘ikﬂﬁﬁﬁmu.1)—(1.2)%5&%[?14&5&7?:#5}34.muﬁﬁﬁﬁi#&mﬁm#m&-ﬁ%
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B#,Xﬂf—[ii@iwf‘ﬁﬂﬁ? '5(1 t )R AERERIF AKX T LB

n ad ¢ -
) Aztuﬁ(f——) (1, <r<t,,,),

“- (5%
s (2

(|f*.1T]|<AJ‘).

(Az)2 *'u(z,t,)
) - i

A%y

mimm‘w@tﬂ( ) (ﬁ) A2 S, B
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ﬁﬁﬁ?%%ﬁfﬁﬁ@%ﬁ%lﬁ,%fﬁﬁd\*fﬁ Ox, MBY Az BEZEAH B 3 AF 1B 5/, XHEEL BT
ENoTBREE igﬂﬂﬂ‘]?fﬁ]iiﬁ?*ﬁ@%,ﬁﬁﬁﬁF*ﬂﬂﬁﬁﬁﬂ‘fﬁiﬁ?ﬁgﬁ,ﬁﬂ‘gﬁk
RIEHN, i+ 8 A A K, ﬁ%ﬁﬁ%ﬁ%_ﬁ\?aj(m%%o AT GRS T HE#
H—FER R,

Eoulx, ) RWBHERE 2. 1)9@%%%@3@@?(2.2)?&%’]%%@1@%?&?@@
u;'”—uj" 5 u'l':,l—Zu';H**u;'f,l
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azu za u
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ARy VHMAERERE, %, ARBEE W BRERN LML L8,
s " 1 2m+y
J(x) = Z(_l) F(m+1)F(m+v+lj(%)

m=10

Ll

> m 1 T\
J . (o) = MZ:O(A D Flm + 1T (m - v + ﬁ(?)
XA RBAREN « W EEBR WSy, HERTRBEARIWER J (R J (o)A v e —3
MERES . Y v HEHE, B v=n(n RIEREO, W

J o (2)=(- 1)), (2).

P R
N.(z) = J(x) cos mv — J, ()
sin oy
HNERBEMN L MHERKNBREN, 4, HEEN, TE5NERTHY J, Co ) ¥ R DL 2 IRy BB BT A
KT,
b7

H”(x) = J.(2) + iN,(x)
)

H? (x) = J.(x) = iN,(x)
HRFERER o HEBF M(r)B’J%ﬁiﬁﬁH@LEWﬂtgﬁ

HY(x)= - ——[J(x)e ™ -] ()],

i sin 7y

H?)(I)—l e [J.(x)e™ —J_, ()]
Lo FARARE N ERRE A T 5 —s@ AR,

(%(J,m):_h.(f),

v v
X x

di(I”J,(I)) =7, (x),
X

Jer()+ 1 (=2, ().

E— T EAEMIERER p B
d’ (J(f)) (= 1) Jos, (1),

(fdz)" x’
(vde ),(IJ (eN=x""],_,(x),
E“‘f’lEEf ),/‘(r)fn“ Py}
d d
L= 4 L (L) ] reo

R
FERIM A
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o2 == 1),
() = o ().
X
HRE J,(0)=1, ERAE N
j‘;bjl(l')dl' = 1_]0(1);

j;m(z)dx = 2, ().
2. % p HEBHE, T BREM 2 ()TN ERREWT -

_ nrt " cos x

KA
],l[(x): ;:_)';sin x,
Jo1(x)= %cos .

3.4y I, NEREK J ()TRBEARFHEK:

_ L i —irsingtivg _ sin Vﬂjm ~xsh&-v€
J(x) = 27(_].,,,6 do - —— , € d¢.

Yy ETER A

1 (" —irsing+in = )" (" ircosg+in
J,,(I) — ﬂ_[l"e P ¢d¢ — ( 2;) J“ne ¢ ¢d¢
R, A
Jo(x) = z%ji e_’-’”i""’dgo — %jt efICOS‘/’d‘/)'
4. NEREE J(OHDAWMTHEELR:

()= %cos(x——%u—%) +O(1_%).

¥ A HH

]

Jo(x)= iCOS(lr——4—),

).

i (x)~ %sin(z -

5. FhABH » NEREE, ()RR THAMEER:

ISR

Lz + ) = D 0.
HEW N ERER J,()E TFTREFRMOMEAR:

Jo(W &+ y = 2xycosa) = Jo(x)Jo(y) + 2%1.(1)1,,@%05 ka.
6. RHEMEH n 8 p>0, R K MES — N ERAR,
o) = [ s Govas[ " ap(os G,
o f(o) BRI (0, 00) b BIFELERE, 367 21 b RA MBS R &M
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BHNERREORERS AL

T a 1

J‘() e ],,(,Lr)d/l = \/;17 (Z > 0)

jmjl(/l.r)e—"d/\ = i( )

0 x

Chonoesama - (g b

-V l!zl l elk ]

o (A AddA = —— |

Jo 3o & o - S

J. (b + 2° )
AT ENALS
(22 + 27)%

b" x

{ﬂ(_—*az‘bz) 7 Jucw i (xv'a® — b?) (0< a<b),

0 (a > b >0).
7. MEREE S, (2)% v ALKBEHRF - I HAXRE LT A, BT K T TR 3 R 0 2 A

B B 67 RABJ (Lr) =0 8421

! 2
f.:]f(/ef”x)dz = %Jf,l(kf"’/).
0

[UER I IEN N

{
j 2 (D)1 (E 2 ) dr = 0.
0
WA Y BHE

J,(Ux)=0
BIIEMR, W J, (£ 1), 7, (k;”)f),"'ZEIZIE](O,Z)L*@ﬁiﬂ’I\%%?\Q
FTAWBELXR
k,(”) 347r+7v+]7r
E|j|ﬁ(kﬁﬁ(ﬁfﬁ

8. MBEREBJ (O J,., (o)W ERSFHME, BME J () MBS ERSZME /A A

A Lo () MBE RZHR, AT RIBH RERLER,

BT () MB/NER S8 Lo B/NET A EERF S,
9. NBIKER J, (x) MRS EH N () Z B X £

LN = N ()T () = %

ﬁgu ’

Jo(xIN, (x) = No(2)], (2) =— 2
nr
10. % n>1 HBWE

N, (z) =2], (I)(log—2—+c) (§)—ng M(i)“




BRI % % R ¥ 197

MY n=00,8
aNg(x) :2]0(1)(log% + c)
3G (5) (G gt ).

Hod o HERBIE T (c=0.577215- ),
1. BRBEE N, ()X ERRHE H (), H? ()M F W THHELAR:

N(x)=~ %sin(x—%v—%),

HY (2) oz 2657770,
nx

b ey menf Ee 8D
nx

Yoy HEEE N (DN EREH ()M HP ()R EH. M » A EBHETHR.F

st F B (e o)

k=0

Hg o= T R (),

12. ¥ H ()BERSYERER
(l)(I) _ IKWJA eizr:héwed8 (Re > 0)
B AT B A R B A SRR HLY ( zx)%fﬂﬁﬁiiﬂf

H“)(ll‘) . ﬂ*nvi/ZJ e—.rché—vEdE (I > 0)

lig)

K5

13. B LRH
L() =i (Gi)=e ™2 (ir),
TWEMN r BEEHPRAEMEE B858EAR

I (xr)~ 2-1— e .

BRI (o) R TR N ERER,
P 4l g 7 B I SRR R HYY (i ) 3 Y35 A B A 3 o X

i 2

KV(I):%—R H(l)( )
RELY: 528

K,(l‘) = %Jﬂi:ﬂe”.rche‘yede'
HA#E AR
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4. M FETROEH L (DR K, (OFFEMOBRAR.
Lo (2)~ Lo, (x)=2% (),
x

Ii(x)=1,(z);
-2

x
Ky(x)= -K,(x).
15, ZERTEBEER I () K, ()8 30 % % & =

K, i (x)-K,. (2)="2% (2),

_xl (2)-1(x)
KD =g—gn——
=, REY
WS B R

A 3% azu+azu70
u dr f)y dz

MEFAHKNEHBSAR, T 20+ 14 2 KET

x
J‘ (2 + ix cos t + iy sin t)" cos mt dt (m =0,1,-,n),
-r

f (z + ix cos t + iy sin t)"sin mt dt (m = 1,2, ,n)

HEAMEINX, 3 BN » VSEEUE 2B - FNIER ST
R R DX S04 3 7 7 9 7R B 43 5 0 u=R(r)Y(0,0) 8 EE Y(6,0) BB E 8 H 12

-1 a7 ay 1 2y _
Ag,,,Y+AY—m—M—0(m0W)+mWuwo,
Mﬁﬁﬂ@ﬁﬁ:m%ﬁﬁ%ﬁﬂ@ﬁ%ﬁ%ﬁﬁ&ﬁo
Lon IERNERER Y 4 27+ 14,8
ZL”C()S mgoff (cos 6 + i sin @ cos )" cos mr dr (m =0,1,",n),

ZLR'SI.H mgoJ (cos 8 + i sin 8 cos t)"cos mrdr (m = 1,2, ,n).

ENMREEs
Y, (8,9) = i(A",mcm me + B, . sin me) P (cos 8)
WA, o "
P (cos 8) = %Jjﬂ(ces 6+ i sin 6 cos t)"cos mr dr,
HE %
PE,'“(x)z(l-xz)?(%Pn(I),
prog::l
P0)= O Loy

ﬁ(ﬁm&ﬁ(l.egendre)glﬁit,r&’%ﬁﬁ
(l‘fz)y”~21y'+ n(n+1)y=0
EXFE(- 1,0 F0®, T P ()M 2B
d 2 d mz _
o] (1m o)
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EXE(-1,DEHERB.HEP A=n(n+1),
2. 5SAER A BRI ARBRERE S (0<Kp<27,0<<0<x) LIFR, M 20+ 1 1> n BregBR ok

#
Y® =P, (cos 6),
Y = PP (cos @)eos ¢, Y =P (cos 8)sin @,
Y. =P (cos 8)cos ng, Y =P (cos §)sin ne
TEMERE E MR EMERH, WEREBRI Y I REE.
3. BReRBE B
By ut+ Au=0

FERE S b (A REORIN &S T MES B, RENR Y | RHREES A
W(M) = AﬂG(M,P)u(P)dSﬁ
B B AT 4 T A0 BT R R 4, B )
Y um

G(M,M,)= —%bg sin ——,

2
i yMM“%f»Ej\ M()(a(),gou)gj"ﬁ M(&qﬂ)ZlﬂB"Jﬁlﬂﬁﬁo
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