wmaEn wmE

ATER SRR




-¢ n
R = 1t

e | meexmmmn
PATAAT




WER T

ARIEAGTZAER_HABERASI TR — U TR UESTEMULR T BRNEHRE
FEURERBENEMADR. 2BH 8 E.HFE:. LAV FBNEREAGNES WA FTEB
EAMESMAE BEEE. S ETEE SRBR B THE Green REE. MRS FERER
.

ARRBLERNBTRES T REEMBL . MEM BT RBES T RIVBERE V% E
B B A A Sturm-Liouville B8, =R {4 /) Bl Green BEAIK &, #5114 T A Rieman B 4t
EBHR Green RN FTE. A BABEEE, JEEROTE; HREHEAR . FALS.

EBAENBHEREL UM IBREE SRR NEM BB ES SR,

R A, M 55, A%, 010-62782989 13901104297 13801310933

HBERME (CIP) ¥ 1§

BEYBRTRESHRBE/BHAHARE. IR BEKE R R 200411
ISBN 7-302-09340-7

1.8 0.8 0I.0KRF¥PHEIE OFKEHR N.OO175 24 @0174.6
o B MR A B 434 CIP B B+ (2004) 58 088040 &

H AR #F. H4EKFH K b HE: EREEKEETKE
http://www. tup. com, cn 1 4 : 100084
# B #. 010-62770175 RPFB%E: 010-62776969

MIERE: N H .

HEigit: ¥E¥

B & UrgssmBOERAR

1T & FEBERAEIERRTR

¥ A 185X230 ED¥. 12.5 F¥. 254 FF

o3 K:2004 11 HE 1K 2004411 A% 1 KEPRI

1 8. ISBN 7-302-09340-7/0 + 397

Ep #. 1~3000

E #.18.00 T

ABMFEXFAH RAURST AR GRS FREEE, HS5HEKF B EREZR
W BEEHBIE. (010)62770175-3103 3 (010)62795704



R TE T2

20 42 80 AR, HERFH — L TR LW AR R T “BEYHE TR XTIR
BOHNAEAR EREFLURAZREATOREN . LA=Rl 8007 8 10 € il Il B 4
APl 35 (I B M B AR R B8O O EEAE T H R AR T, KRB . XFE
REHSBAM 2.

H T 25 52 B (] R0 ) B0 A Y A 1 T DA 3R R 40 7 2, BT DA — MR B AR 2 - G
X TTERER , 2 A B 2 o) il A M Al 180 40 7 2 8 A () R 6 A B 5 3 B 3, L Ak 3t
MEMEMREO . X—ABERRE, BHURE FRAKGHN—E, TREESEXERIN
HEMmEASEB ., FLE ERAEYEET SR EA B EOERM EE SN
T 75 i I 4 S8 AR LA B B AT B KR ST 4 HE B 4 L T BB & ik 2 B R A M 4 S X
BTTH S BT LA B ST B %8 . B, 2 A A A X A e 8 E R AR B ., XEAY
BB, EARCE ER SR, R — T8 DR, XS & R R 58 4 818

ABHEELT AL REX T EAE T — 822K 7E4 45 sk 28 IR TR A9 HE 4R
TOBEEMWAAT Sturm-Liouville MBI K™ X R¥l. XM “EE"HIHEETES TR
B TRERFE R T i — il LR R K, (5 W R BUR PR %, X &5 K —3
IreEE B .

EERURER BB ARAEMREET HMOES¥ LH TR, ETHRROEW
FEAR AT B

&tk
2004 4£ 9 A



i

17~18 {#t 42 , Newton-Leibniz @ 37 f B4 76 2 4 12 148 AT 258 FOFBUR T #E
YRR, AR R 8 R R B, BRI O B R S LA TR A B ) 2 i
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(1) XEM“5K”, B 18 5B AR B Z Wg AT, 7T LUME B35 il 59 30k i 2%, & R T/ @
AHUE M. Frif 85" RIEKHREE o AW A BREZHKEZERTER
HE EREREE BT LR R EE—RO6H B0 i 2k ; 3 HLSX R 77 7T LA 2 W At

(2) Prif“sfRsh” RERIREE—FEAN, HX EF KK 3007 EE T P&
8. BOXH P BN « 8, TREE « 578 ¢ B2 A8 7 AT Sl R w (2, ) RR.

) FriR“BUN BEZ EZ SNBSS ZKBELRD, BRI, WX EERALER

161 F FRAR DS - <1 ’d!.ﬁ%i}ﬁ,ﬂig—;% Bt JC 55 /1N 28 W A T B4 0 BE S B VA 5 I
TR

du
dx

zt+Ax z+Ax
AsZJ «/1+uidx%_[ dr = Az,

z

BI7EdR Bhd BB P K K A & 4384k, 1 Hooke A, 5% L & s 7K J1 5 B 8] %, iR 4
T(x) , HK/PMEH T(z).

BATTF TR F0 R B 3k , L 4F 15053 30 8 ok B 5L O AR ZEEZ/J;@E‘EX~/J\§III&@
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F1¥F —ERAFTRFPIMEHORS

SHIE TR T+ 825 = WA N o Mo CLE 111D, MBMM 2K F ¥
M&EAZ3,BOKFEFEEHRE, B :
T(x)cosa — T(x + Az)cosa’ = 0.
cosa = 1 =1,

V1+di(z,t)
FH cosa’~1. F &
T(x) = T(z+ Ax),

HLMEZ L& SRR IR DHE AR T RRZ.

u
T(x+Ax)
s Ml )
|
|
|
|
As

- P# |
’ !

[ x x+Ax x
B/ O 1.1.1

25 B 5 AL BLMM 2 51 R — Tsina+ Tsing' + fo () As— pgss Koob — pg s

RWMBMM MEH. BT |
. tana
sing = —————— == tana = u.(x,t),
V1 +tanéa * *

sing’ & tang’ = u.(x + Ax,1),

As = j «/1+ux(x,t dx ~ Ax,

/NIRBTE ¢ BTWB‘JY&@E?:T[‘JB‘JW%EJ&U%J ua(z,8), AT —ERE
Tlu.(x+ Az,t) —u, (z20) ] — pg&s+ fo(zs8) As = pu, (z,1) As,
HEI As~ax, 1A ;

Tu,(x-!- Axyt) —u,(x,t)
Ax

_—Pg+f0(19t) = pu,(x,t),

@AI“’O,@ o
Tu..(zst) —pg + fo(zst) = pu,(z,t)..
ﬁﬁﬁﬁﬁﬂﬂﬁi BATTLAZMEE B/, ﬁ#ﬁﬁ]ﬁiéﬁfﬂ?ﬁﬂ‘ﬂiﬂﬁd}ﬁﬁ

u, = a’u, + f. T .1.D



L1 =XRVHFENES ﬁ

Hrh o 2=— f—f" EHRES A, B F=0, MBI & IR B

FERA.LDER—-NMBEEW B RS TR, SFRERSD, WBEAYH RS B
VI RBESFHAIUAXDTFERMR. X YIS a0 I W4 R IR ™= 4 %
#OAKFRQ. L 1) X0 — sk 35 2. 1752 4, d° Alembert B 568 T %R 31 &,
J& % ,Euler (1759 4E) #1 D’ Bernoulli(1762 4R) A B B T R M =R EH HBHF
BT L.

2 AESFE

E=ZRTET,FE-HS FRRAENYE. BEENATERE FESAERE
AT e, SR Y P B R o A A B A ‘

A ulz,y, 2, DRFYIRIE S Moy, )4 ¢ B2 BB BE. RO , B 8 BT
QM EEERTELR  BUHE.

BB #4428 B 1) Fourier & 8O, Y ik 2 £ 55 /Mot a] de
MWLM — RS /MEBRIT dS MR dQ SEHE de

i BT AS B u Wy dS B9% I 0977 1 S B2 AR TE o R
B 1.1.2),8p
dQ =— & 24dsdr.
an

A k=kz,y, DB NUBHRESRE LRABRTH
7 FA 0 A 10 SR 9 R B M I O i

H1 Fourier EE A, fEAE B0 8 X 8] 2,2, 14, W00 MR K

J (9, & SasTa.
Bt Octpornanckuii-GauBl 23 &, 18

Q = J Bgmk v udS]dt - J Uﬂ Ve kv u)dV:ldt.

BABREBEER fo(z,y,2,0), MIER R E (6,2 JHATBRHOHBRE N

Q = J [ f pfodV:|dt.
O NE Sl ZBRE ulx,y 2,0, ) ¢, 0 BB u(x,y,2,0) M EREHRR

© #4238 Fourier 52 Ht . 8147 B 8] P35 A3 A9 #3538 55 060 13 6 137 A MO BT BURLIE Be. Y80 SCAR 3D



@ 21+ —rvimrrREAaRY

Q= fncp[u(x,y,z',tz) —ulz,y,z,t,) |dV = J:j [ch z—l:dV}dt,
REABTFHEHERQ+Q=Q ,¥H
J, dt| [+ & V) +pfo JdV = j dtj coudV.

&u(x,y,z,t))"(]”_-eﬂf'ﬁ F’Tﬁﬁﬁ%ﬁ X B | A — mﬁﬁﬁ%ﬁ EREWHEYSH
E R cop, b 30 R B BEFRIBE (01,0, 190 XK I 0 B94E Bt 7 BP48 _ .
u,—a*Au=f, (1.1.2)

ﬁ*a”=£,f"f° AR ZH Laplace HF. 4 £20 BRI, 4 £0 BRRAML.

, E%Aziﬁm EBREREYRARERYS  REREYEHBREEEEED
- GOp P %Mﬂ?&ﬁﬂ#ﬁﬁﬁ&fﬁﬁéﬁ%%ﬁﬂ%ﬁﬁ BEEFBALDOKN
#AtF 5. fi$ L Fourier Eﬁ%ﬁz%«ﬁmﬁﬁﬂrﬁ»usm 1822 EYPHEIIA
MR T R R HR.

3 BEMELE

SRSEOEBG TR SHEE E SHSEE H B K BEER. ©NHE
Maxwell 7 B4 (1864 SEET) .

(GauB) v.E=FX, (1.1.3)
€

VeH=0; (1.1. 4)

(Ampeére) - v><H=aE+e5’f; (1.1.5)

(Farady) 'VXE=—,u%}?I. (1.1.6)

Hot, o MR EE e RABRGBNE B0 YFHE, . HSBE.
7 (1. 1. 5) 2 P 35 R e 45

VXVXH=ea%(V><E)+aVXE,

HA.LOKXRALRSE
VXVXH=—eH, —ouH,,
MABHRARY XV XH=V(V « H)—AH, RAITUBE HEROTEY
AH = euH, +ouH,. (1.1.7)
FEEW 18 E W R MR
AE = euE, +ouE,. (1.1.8)
WMRENFERSE, M o=0,MFBA. LDEFBA. 1. OFkN



1.2 aME#PEmAs @

1

H, = —AH; (1.1.9
&

E, = LAE. | (1.1.10)
¢

FROULILDMFBEQLLIOBKNZ 245 2. A5BFHHAE (WIEEN R « W
BB BT R |
u, —a®(u, +u,, +u.) =0,
1
Hira /e—; |
MRRAE BBy, P A EEL, BRE : : :
AE = 0. (1.1.11)
AR EMEESR FHR
Au =0,
XA FBIRA Laplace 5 42, Laplace FREB IR EFHRNRMBE. i 7RO 1. DEA
LS asNaBEN R b L oORA, HFEGramEERLEN, BEE
i B, (78 E=— Vu, S ERA L L HR

pu=5E, (1.1.12)

3
XMEFKT BN Poisson 7. BRMEBL G ELEN, MEWBAEREWHE
Laplace 7 #2.

L2 ERFMRGE R RS

AT B B L 55 B R RE 4 B0 b B0 0 50 AR A4 R R R R T B
ERMTXEARAMHSAROBEH RSB T REN R AIMKSRBRE T HEKX
KB EME,EFTREBTRGOIRUBNBENRE . BES. RITEHS FEWH
BRI E B0 B K E R &M F 41 % & # (initial condition) #1348 I £ #
(boundary condition). — MR FBREDMHNNERZFEE—BBERART -4
REHE AE—REXTHRRES T EAERMEESRENHTRRES TR, —FEERN
REREATIRFBHERER B, 5—HE, SEOYE. % T8 A4S HLS
N R B B AR T BRI T RE A F I TERAEWRE. WA, RS Rk
YL BREBR AR RIE S BIEME R ER. MEREBEA ERAGNERESE
1R .

BELFRER, ¥ R EREEAEUT 3 #. REMBEE, BE AR &N ERE
FEFR g An %6 191 M (AT PG (Cauchy) [6] ) 5 T R A 5 R AR B A9 1 &4 69 & ® [ E RN
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AR P . BRA WA AR A, U AR A B SE R I RELFR g - 19 AL

(1) #4654 K& Cauchy [a] .

IR T R R R B ] R R R R, MR R SR B A R 2 AR
DLER 40 %6 4 4. LLER IR 3007 B 0 1) , Fo A0 4 A A0 22 JF 26 o 200 o) L 28 RIS BE. 5 DA 8(a)
il ¢ 53 B3R B 06 B0 B 00 4 2 BE , X L 9 Cauchy [ %% %

U, —a’u, = f(z,t), =€ R,t>0,
{u limo = $(2), re R, (1.2.1D
Upemo = P(x) z € R
R, #2 3 HEE Cauchy MBERE N
w, —a’Au= f(z,y,z,2), (x,y,2) € R®,t>0,
{u lmo = ¢(x,v,2), (z,y,2) € R®,
Kt ¢(z,y, ) REVAB B RE . — e, SHMD HBRODERE—¥, — P RB
77 %8 401 5 3 36 T 60F 16D 6 08 86 B S B B, SISO £ Cauchy f’]@ﬁfﬂ%*—%tﬂﬂiﬁ] Eﬁ
LTFREEE n—1 B S 580 FH B 58 20 B0 fAL.

(2) 5 A A8 R R 4 5] .

HARRREIIBURRROARK RN LR A4 AREBE =R E—XDR
EFUREEA R M BBEDR LA ﬁﬂ?ﬁﬁljﬂl“]@ %%MW%E%(%%E?%),
3k 7 &4 K

(1.2.2)

|0 =0, u - = 0.
T PR AN B 58 TR B o (05 (03B F, Flﬂilﬁ-%#?ﬂ
U lomo = (8)y ulmy = ,uz(t)
XIEREREAET , EVESHRBEROREBRBEENL ¢ Hp(z,y,20, WHAR %
#
Ul = ;L(x,y,z,t)
L e %ﬁﬁ%ﬁ‘%%ﬂiiﬁﬁlﬁﬁ W R0 WISk 18 n BT T S 3, B

dul  _
anlaa

ﬁﬂ%ﬁ@ﬁ@@_,iﬁﬁﬂﬁﬁﬁﬁ LEER—, RPiR =1 —%ﬂuﬂiﬁ?‘r 15
mEEH EHJ:—F?ETS’J BAZREHT MK, &ﬂ‘]%ﬁ#ﬂ@%,ﬁﬁ B o 3%, EH'T@E?J‘
l‘]B‘va'KjJ%J Tsing=T 2% E.§;~a sk, Eﬂiiﬁ%ﬁ:fﬂ‘ﬁ

du
dx 1=t

TR =0 TR AP NEER R ¢ H9 (), WA LIRR K

= 0.



L2 ZMEHPZMFEA

du
dx

X4 5 P, i Fourier EAATAN, & 34| = — S Wl =l R A Mr R A

an

= ,u(t).

z=1

B[R] A E AR A L RSk I M AR A R R A ,iilﬁ%ﬁ:?@g—:=0.

) FEEXNREMHRAHRMBREETARAMER TR SEOREASED
F EwE, B

du
[u+h ﬂ]ao = /"
MR, B o= — WM T A b Fm W RSt Hooke &
LR SR B R k., AR N Tg—; PSR AR

W8kl =—T 24| AR

dx
(55 + o)

:0,

‘;iqn,;:%.

FERAL 3R P , MRYE G FSNRE R AR AR E v LW RBE «
K. B 4% 21 Newton R HIE R, AR R BUEHAABANRBEESREZRER,

Bl dQ=h(u—u,)dSds, X i Fourier S, f& th #418 dQ—= —k %‘det,jzm/rmém%,
B — & z—:=h(u—u1),1ﬂﬂp
du
(%-I-ou) 130 = u(x,y,2,t),

Hop o= 4= (o) oo,

BT 45 B WA R R, B XAEA R E S 5 R MR =0, WIBRAH R K32 7
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