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RH, ER—RRMMOTEMRBAEL. THANYHERE D XK HERS .

4R — IR T B PR B3I ST RARE TR, A 1, 75 ) 4 B R 7E - 4 107 B IR 1R
BB RS, RIX L& R B3 AL

W SE B BB S5 o BOF B, Wb RV — e AR AL BT, LA 58 4[] A 1) A O A9 R AT
FE 75 22 55 U o (R RO O A (BB -

(1) BRYIHN, ZNBEEER SR KBEM LT AR, AT R —R#R, B8
(Z)FE p REH.

(2) HER—FEAEMR/MIERS, DO ERAE-ERBEHHE, % L& SHER—
FEAEETRELNT E LR RS.

(3) HEFTHE, EEH R AT i, 5% 1 & R & 8] 19 3K 1 77 1 5 5K M40 4% 07 1) — 3¢,
HZM i RIEE S K 8K R RS 5E (Hooke) B, X E G ANBRIEESZES WK IR
EH.

RITHE LRBET R ERSFTE. BiT R ARSI NERR ZKIRSINIEE . BIEE S
R :
e B8 7 = Y R 0 BB X ) A A
FRER—HEBERA
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BT % & RS ERR, DI LS A B BIHT . R, 11 R ERRR,
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B WERET o« HRNAE. 2 ¢ BER «(z, ) MFRKIEN 2 ¢« BrabmfiE.

u
T(+Ax)
f — )
a; [

[7) x x+Ax L x
T(x)

Bt

EXE AR —ZE(x,z+Ax), ERMER
As:rm./u (%)zdx, (1.1)

2
hEA B 2 MG TR(TE | BB AR RAEL T o3 S o, T2 S 0y
B 2R L TG/ R T M R 3 R0 T
As=s J%Axdx =Ax.

XEE M LA X B R ERSI GBI R, B H e BAE, R B - f K HEE
R PREFAE K SRR BATBE « SARKIIER T(2), HEKIEN T(2).
FRIE » RAKKWENIRS XA DT B 5 XA L o % 2288 8 HL o KAk
T(x) AEFBLIM, K T()WITFEBREERE 2 SAEETILIT M.

WME 1.1 o SAERTREB(c,x+Ax) I x,u WAF I LS 140 5H

- T(x)cos ay, - T(x)sin a;y,
XE o) B T(2)WFT R SKFLRBKA, 5 RAHH 5 E RSB HHAER 890716 . 7854
By —M x+ Ax HAEATEE (2,2 + Ax)BIKATE =, u BT RBS T14050R
T(x+ Ax)cos a,, T(x+Ax)sin a,,

Hrp o, B3I T(x+Ax)HKFLHBFTAMA.

BT RAE « SR E T BERRS, BT AR mEE A%, B

T(x + Ax)cosa, ~ T(x)cosa; = 0. (1.2)

BT T B R 5% OUAE P A B B S AR /N R 3l , BT LA

1
~1,
dulx,t)1?
1+[——91 ]
1
cosa, = ~1, (1.4)

«/1 + [9 u(x;—rAx,t)Jz

T(x +Az) — T(x) =0, - (1.5

(1.3)

cosay =

TE,(1.2)RXEH
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B T(z+Az)=T(z)=T, HHER, TR-—ITEFH. XHEELRE2H

d

sineg; =& tana; = %, (1.6)
d +

sina; & tana, = M, (1.7)

dx
FRAS T = MIWEE TSR

Tsin a; — Tsin a; = T[
MTZERTBIBE (2, ¢ + A ) NEBHIT=HEHHER

3u(x+Ax,t)_au(I,t)}
dx dx ’

L”A'T[a“(x;fx’” —augi’”]d:. (1.8)
B—HE,ENZ r ZB(x,z+Ax)IBIENR
r+Az g
[
TR r+ A KKBHSHE R ‘
JI+AI dulxz,t + At)
) [ dz,
BRUAMBTZ] ¢ BIBT 20 ¢t + Ar , 5% B (2, x + Ax ) BHEHME S
J:+AIP|:3u(‘rétt+ At) _9ugl;,z)]dx .(1‘9)
BTFE(,t +A)RBBRNERTRZEMNSEN S TR, &K
t+dt rg3 , P , z+bz g , ’
L T[ u(xa+xAx t)_ ugi t):ldt :L p[ u(xatt+At)_augJ; t)]dx,
N}
t+At fx+Az 2 2
J AJ * [Ta "a(xz") ~ 02 “a(fz”)}dxdt = 0. (1.10)
B Ax,Ar EEBETHQ.10)PHSREE LT ANE, ANE 2]
3?2 3?2
T ua(;cz,t)_p ua(:'tz,t)=0_
iaplﬁya2,ijtféﬁumwmfﬁﬂammaﬁﬁ&awﬁ
u _ 292—“=o. (1.11)

a2 4 3.2
HEEINNERN EER « B TT(R)EBEERN F(x, ), RAMEET « 8, /KK
(z,x+Ax) ARSI 1R

xt+Azx
J F(x,t)dzx,
EEREIER(z,t +A) R AERWER
J1+AtJI+AzF(I ’ t)dxdt_

FTREHFEQ.10) WAL MPLE X —0, 158
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t+Ar fz+Az a2 , a2 ,
f, JI (1 Lf;(fz 0, “a(fz 2 F(z,) |dzde = 0. (1.12)
P Az, Ar BB R
32 , 3%ulx, :
plulnn Tl D - F(z,1) (1.13)
%
32 32
E%—azgfizf(x,t). (1.14)

SRR RA D T IR R A 30k £ (o, 0) =EE L o i o FALATR 9510

B BT RS T RAH R AER o0 Ho BRI, 2 ARG T
EHR R RS R SR, BT RN — M B . LR IR B G R S A o
B 973 41755 T 5 4 08 S O AR 30 0 = 4 78 B P9 0 9 598
BB RS

Py _ (%, 0%
atZ = a <912+ay2)+f(xvy t) (115)
3 3%u 3%y A%

3—27: (a 2+ay2+a 2)+f(xyy’27t)- (116)

2. EMREH LTESHNZHRSIFTEA.DEEERIEBH u(x, ) MEVRTETE
HRSFE URERRS AR N F MRS FBERE, WRE —TE u(x, ) BFEFRES
MREMNENEERIB BB ERATREREIBRAEESR, XM H A X TEY
R RMS FRUE, BHREERB RS TROGEFRBOER. AW, 8T THX
B AR Bh 18 B0,k B % B ok H AH B Y X Bk 3h O R A R

RIIBH, ZRS TR IOWER T RKEM/DERIT BB w (2, ) BTN R —A
HHE, BN AEERNEZTEWERZZLNEIRA. XZRENEKWESESHEMBRE
YR FFAEEREAE X, B ERAH B EAG T T2 EXKNES.

LR ZRISEER, ZHRREEECE =0 R 2= A, BHEA

u(0,:) =0, u(l,z) =0, (1.17)
AD R AN, REEWBEZ =0 A BREEHR

w(z,0) = o(z), M—sz;() 0<z<l), (1.18)

HAMBRGE WRAXMSVREFGERNERFG BRRAIFTEQ.IOMERFMAH(.17),
(1. 18) 55 &K , A8 2140 T iy 7 i IR R

3?2 3?2
gz_zg—aza__—r%:f(x’t)’ (119)
d
{ t=0:u = go(x),a—ztiz ¢(x), (1.20)
x=0:u =0, (1.21)
x=1:u =0. (1.22)

ARBO<Sx<!,:=20) E(RBE 1L.2))REREBRMEHNH AR EIRIHNEZRE



6 F-E I TR

u=u(x,t), BERBR0<z<1,t>0 PHEEIFEN.19), 7 « #(: =0)—BRREI<<!
R EAEF(.20), HEDRE 2=0 K 2= EARHERBREME(1.21) &(1.22).

t

0 7 >
E1.2
—BHRBMAADMBREE AN E—FBRESE, (UHRIKAME T (Dirichlet) B R &F4) . *t

Foae sl 7 B A8 R AT LU AT B
(a) EW—w(Fln z =0 THHRSES, AT UERET - IR ELZ L B hEsh, RZF

FEHF WSS ERRAWAKNNEETRSER T g—z,%tﬂﬁtﬂa‘fﬂﬁii

3
e =0
LT DL 18 I R R AR
3
5{% :Ozzy(t)

Hrp p ()Rt WERMBE . XMAFRFMAFHRKREZ LB RFH(LHFERE (Neumann) i1 i &
%).

(b) FERH ERKBEN 5 —MABIE 4 51 80— b B 8 78 3P SOR b, 409 2 B i SR i
BREWRER. MRIAFEROMEN =0, « 75w R BWERRREZ AWK S0
T x =1 8—%, B8 S AR E R SRMIBLIIN ku, T 8% £ — /DB 50, 58 B 3 SR L 7

MBEASEN T 35 KA NGI EMS, KSR, 8

_Ta_u

E =ku

z=1

’
=1

Hob e N ERR. RUERESORNER , B F08458

Hok o= X RO MEN. AT, 2 =0 — S0 ML RE O RAMEY

du
tz+)

TR P R AT LA 18 S 1 3 R AR

=0




§1 FRHMEH EMERH 7

Hep v(e) Rt WEMRY. IMARKZUHFRAE=LLREHS.

TERNENFILEE. — MR 7 BT &8 8 5 R 5 B2 5 B BR A X4
T4 77 B B B, BUAN X IR B 5 R (1. 14) R — D W R 35y R . Ry B R Mk F S H &
MRS RERREN, WX T RREEAE, SR T ERERESTR. LM
FEP MREFRMRMEROFTAERENSHBERERLERN, WHRE A MEERE. Fil,
i

du du _

BBty RELETRDIBEMRERKOREER SHARKEN, KT RS
M FR. Hln, TR

(a_u)z N (a_u> . (1.24)

RE—MEEERETRE.

RNEH, FROAMMDE5QIADAR EAEEFE « REBIBEBR f(x, 1) (FFHAH
), RN TR AEFRFTR, M (L IDFRAFRAE. L0, HRKH(1.21).(1.22)FN
FRBREM MBI, FBRFE Il co=pm (), ulcr= (), MHEREFRARES.
A, IR R (L. 200 RN EFRDBELE, TN T o=¢=0 MR FERIFRDBFRE.

3. EMEBEREME FABEY I IO KA R R A 2 5E M 0] 10 A 0T 87 ST %
R, RIS EI#RAN AR ARBIBEERANAR XEFRBINH—TEER . E
BEEHRERESE? Al XM ERMEHBEST —EFE? XEEMOTFEERE. X4
EREENFERERA N XERMBHIME— PR fhoh, 35 B B 0 RE R (R
5T RE A 4 1 P HE BRI R B O ARG S OB SR RO () , B S E R AR R R R B
B B TR/, BB AR T AR RN #3EE .

EMEBEHFEYE - RERERIERAAEEE. WR— T EREERFRT
FERY E—8, T HRBEM, RITABRXNTREREEN, DA NXERNERNENRERES
EH.

FE3X BOUEE BB , 3 F OB MR UL, — A B IE B b (12 B 25 DU ) 38R B %5 = )
HEAMA RS T RERNE, KBEFNZRFE M—IFREN. XRE N, IF 5 Y EE
RME—ENEHTEREEM —HERE, Bk, ML KR 7 B E R R EE BN AS
ME— QiR IR N RFER M — i R JAM P S FRE, MR ER KN MRESSI
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