1 $F—E
BIER(L). —HKAEALLEOMEA TGO mIT, £35Hr =0, ke =1, CHWIERE
Ho(t), s T ARG —:
(1) K3t & B iBug;
(2) A B35 HH R E K g Aot

(3) LB (L), &35BARO)KARIER, HIHhkEHAR

2. (1)
Up = AUy, 0 < x < [,0 <t < 400
w(0,z) = p(t),0 <z <1
Uz (t,0) = 0,u(t,l) = up,0 <t < 400
(2)
Up = AP Uygy, 0 < 2 < [,0 < t < 400
u(0,2) = ¢(t),0 <z <l
U (t,0) = =2 u, (t,1) = 2,0 <t < +o0.
(3)

U = 62Uy, 0 < 2 < 1,0 <t < 400
u(0,2) = ¢(t),0 <z <1

u(t,0) = p(t), u(t, 1) + Fu(t,1) = 0(t),0 < t < +o0.

S\). — K HIMBE RO, NFRTH T BN EAKTRIES, REHFEL A BE
f}J, B h % R 9 AL

Uy = 62U, 0 <z < 1,0 <t < 400
u(0,) =22 0< 2 <1/2

u(0,x) =2h — 2 | <z <

u (0, ) :O,nggl

u(t,0) = u(t,l) =0,0 <t < 400

BIRR. XA —A¥H ORI, FEHa, AL, MEFBEHN FZAFTAEAI, LERLEHR, T
JRREA Gt x,y), MIEBEA(r,y,2), KB H LA

.

u = 2Au+ f(t,x,y,2), 22 +y*> <a®,t >0,0< z<h
u(t,z,y,0) = g(t,z,y),u.(t,z,y,0) = 0,2 + y> < a?,t > 0,
(ut Eup)|pma =0, >0,0< 2 <h

w(0,z,y,2) = ¢p(z,y,2), 2> + y> < a*,0 < 2 < h.



) vy +av, =0,—00 < x < 400,0 <t < +00
v(0,2) = p(x), —00 < x < +00

(n wy + aw, = f(t,z), —00 <z < +00,0 <t < +00
w(0,2) =0,—00 < x < 400

st (), BMESHBE =0 —at,n =12 1F
Uy = Ve + Uy = — Vg, Uy = Ve + Upl)y = Ve + Uyy.

WN(I) s AR, 35

v, =0

Ko = h(€) = h(z — at),h HEZHH. F A FHFh(z) = o(z), Pro(t,z) = o(z — at)s
(), RS LeyFRRE (FERE), RE KR

an {u?t-i-a,u?m:O,—oo<x<+oo,T<t<+oo

w(r,z) = f(r,z),—00 < x < 400
ZRGARFBEAW(, x;7) = h(z — at), AT BZ FHF

w(r,x;7) = h(x — at) = f(7,2).

W(t,w;7) = f(7, % + aT — at).
2 WA (IT) 49 R
wlt,z) = /Ot f(r,z + ar — at)dr.
Fidu = v +w = p(x —at) + [, f(r,z + ar — at)dre
BIRE(+ ). K—3% B 2 ay-F AR 5E IR 19 AL

U = A% Ugy, 0 < 2 < 00,0 <t < 400
u(0,z) = sinz, u(0,z) = kx,0 < x < 400
u(t,0) =0, >0,



. mEER (u(t,0)=0) #FEie, HmeAabiEd) (u,(,0)=0) BBtis, X200 LEL,
Wit de, # a9 AR A A

Vgt = A Vgq, —00 < T < +00,0 < t < 400

v(0,z) = sinx, v,(0,x) = kz, —0c0 < < 400

(t,0) = 0,t > 0.
BB N R K

u(t,x) = U(t7$)|1’20 = 9 + %

i t) +sin(x —at) 1 [T
sin(e + at) + sin(z — at) / ksds = sin(x) cos(at) + 2kxt.

—at

[B)ER. KA — iz TR P AL :

Ut = Ugy — 4t + 22, —00 < z < 4+00,0 < t < 400
u(0,2) = 22, u,(0,2) = sin(3x), —00 < T < 400.
R, RN RAXBRKTRITA, REZETHRE-ANHERu(t,z) = % +at?e Bw=u—v, %

Wit = Wey, —00 < & < 4+00,0 <t < 400
w(0,2) = 22, w;(0,x) = sin(3x), —00 < T < +00.

WA B R K

(x —t)2 + (z +t)2 I/IH
3

—t

1
sin(3s)ds = 2% + t* + 3 sin(3x) sin(3t).

BT VA
2 2 28 2 1 -
u(t,z) =w+v=a"+1t"— 5+ xt® + 3 sin(3x) sin(3t)

2 $-E

—H IR E Te = 0 Ko =1, EIFIRRI—WBRE], ERITBIRE —2EL(S, h) TR
232 VRN, HEAINIER, RIZHIELR L.
fif. AERIALA
U = A% Ugy, 0 < 2 < 1,0 <t < +00
u(0,z) = 2zl — z),u(0,2) = 0,0 <z < I
u(t,0) = 0,u(t,l) = 0,0 <t < +o0.

u(t,z) =T ()X (x).

i N2 8 T AL A
T// _X//
T X
EXAEDAte I, HARA I, BRFEAFA, TN Am&KNFEATE AL
=] A :

X" +AX =0,0<z <1
X(0)=0,X(1) =0.



VAR
T (t) + Xa*T = 0.
R R o

(1) A< OB, X =CreV= 4 Che VA0, BAAREMHZEC, =0, =0, 4+
(2) A\=08, X =Ciz+ Coo WARRFMHIFEC, =Cy =0, &
(3) A > 08, X = Cjcos(vVAx) + Cosin(vAz)o HNALR S NAR S

C;=0
Cy cos(vV/A) 4 Cysin(v/) =
’f’?‘é'lcl = 0 V/{&
VA =nm,n=123-
Bl A A8 Ao B A By 2

BA AN, = (?)%Wiﬁawisxn - sin(”lﬂ),n —1,2,3--.

B =N, W AF2 3t T, 69 % e 4.

T = —X\,a®T, = —(—mlm)?Tn.

1%

t t
nmwa )+ B, sin(mm

T,.(t) = A, cos( )yn=1,2---.

IR 1T R T R IR R e R R

=5 (e

“ 4B, sin(mmt)) sin("7).

n=1
W s A
ut(0,2) = ZBnmra sm(—x) =0
n=1
FrAB,, = 0o A& u(0,x)
4 o0 o0
l—?m(l —x) = ;chn = ; Cn sin(@).

e

_ (e X)) / 4h @ _ 16n((=1)" - 1)
Cn = XX 1), T —s(l — s)sin(——)ds = ()7 .
In HFHF TR, = 323”3 , Bn ABEE, ¢, =0, FTEA

u(t, ) = ZZO:O (2nf{)b37r3 COS((2n+11)Mt) Sin((2n+ll)”)




Uy = 0P Ugy — 201y, (0 <z < 1,6 > 0,0 < h < T2 h NEH),
u(t,0) = u(t, 1) =0,
u(0,2) = ¢(z), u (0, 2) = P ().

fR. »B%E, Bikult,z)=T0H)X (). FNZRHALTF

T" + 20T X"

a?T X
EXEA ALY KK, HARr[EK, RmFEhFHE, TA-N A& MNF2ATEAMA
[=] A2 ;
X" 4+AX =0,0< <1
{X@_mxm_a
VAR

T"(t) + 2hT" + Xa*T = 0.
it B A AR 1) AL AT B B A B A B A R AR
BA AN, = (”li)%m%‘m&.-xn - sin(#).
Bl &N, W TR 5T, 09 F s 7 2

T (t) + 20T + (?)%m —0.

TMQ—EM<Aw%h“%my—Wﬂ+BﬁmQMTWP—Wﬂ>m—1ﬂ~m

IR R IPI ALY R

ult, ¥) = Z e (A” COS(\/W” + B, Sin(\/mt)> sin(?).

HF

5.(6) FAEPY KA T 3K )



R mHhABu 5O LXK, RGiku=u(r), P
Agu:uw—kﬁzu”—l—lzo.
r
ME B Hr = 173
ru
dt?
Fiviu=A+ Bt=A+ Blnr. ¥ ANUREHHF

=0.

A+ Blna=1,A+ Blnb=0.

fEfd: A= nb _p_—_ 1 B VA

" Ina—Inb’ Ina—Inb®

_ Inr —1Inb
T ha—Inb

- R N BB R A B RIRE TR FFu(a, 0) = TO(m — 0), T EAALF LR
FENZERE, M BN e Ry, SRR A TR 7 A

#R. 5 iR AL
A2u:urr+%+%:070§r§a70§0§ﬂ-

u(a,0) =TO(r —0),0<0 <
u(r,0) =u(r,7) =0,0 <r < a.
a#HEE, Ru(r,0) = R(r)©(0), MH
_T‘QRH—FTR/ B gﬁ
R G
AFR, RA-N, T2 E AR A
0"+X0=0,0<0<m7
©(0) =O(m) =0.

fErF B AR BB A &H: N, =n? 0, =sin(nf),n =1,2,3--- . BEAEHF AR FH> 7
A2

R +rR, —n’R, =0,
MEZHHHr =, 17 .

PR,
iz, 1%
R, = nyle"t + Cn72€_nt =Cpar"+Chor ",n=1,2,3---.

A EE|R(0)| < oo 4

R,=C,r",n=1,2,3---.

N2 .
u= Z C,, sin(n@)r".
n=1



KEHK, BTO(r —0) L3253 50

Z sm((2n +1)6).

4 8T ~
X’j',ﬂg‘ﬁ"c% - 0)02n+1 == Wo ﬁ)’T I//(

oo

2n+1 .
2n+ 1 Gnt1)n (7) sin((2n + 1)0).
= (

n

L. i T 5 [ A L

(1).

Yy’ —2ay + Ay =0,0 < x <l,a = constant,
{ y(0) =y(1) = 0.
iR, A
ey + e Ay = 0,0 < z < l,a = constant,
y(0) =y(l) =0.

WSL ik, RARBEAME, BEAMKTE MATAEZ -2at+ X =0, 5t =a+
VaZz —do 40 EN < a, MZ, B F. WmEN =qa, M2, b F. WmEXN > a, y =
Cre® cos(V\ — a2x)+Che " sin(v/\ — a2x)e RNAREH, $C, =0, sin(vA —a2l) =
0. #F

Vi—al=nm,n=12,--
BAEN, = a® + (25)°, BA &y, — e sin(202),n = 1,2, -
BIRE. KB A AELEAL

Y ' +2y + Ay =0,0<z <9,

y(0) =y(9) =0.
iR, A

ey +e" Ay =0,0 <z <9,

{ y(0) =y(9) = 0.

WL ik, EXRREAM, LEAMBMKTE. MAAEE+2t+A=0, A <13RTAe
F, A> 1 HFt = -1+ VN —1li. Friky = Cre ®cos(vA — 1) + Coe " sin(v/A — 1x).
RN R M, 30, =0, sin(9y/A—1) =0, %

WVA-1l=nmr,n=12,---
BALN, = 1+ (25)°, BA &y, — e sin(2a),n=1,2,--- .

2R + AR =10,0 <7 < a,
|R(0)| < o0, R(a) = 0;[ #&7~: y =rR]



iR, AR THELTEHiky =rR, WR=y/r.
[PPR + MR = [r*(y/r)] + Myr =7y + Ary = 0.
Bp

ly(0)] = 0,y(a) = 0.
%—{ﬁ%"rj‘ﬂ;ﬁtﬁl—i&ﬁAn = (%:)2, R, = yn/’r = %sin("ﬂ'r)’n =1,2,---.

a

{y”+)\y20,0<r<a,

y(0) =y() =y"(0) =y"(1) = 0.
BR. MAFIET AL pt + X =00 HIFLIT®:
RN =0, AOEAR0, BAy=Cy+ Crx+ Cox® + Cs23, WAAREHFC)=C, =
Cy=C5=0, 4%
S FN <0, AMpr = [NV, pe = =NV, ps = [NV, gy = — NV, AR
A

{ y® 4+ Ay =0,0<z<I,

y = Coexp(|A[Y*z) + Crexp(—|\**z) + Cy cos(|N*z) + Cssin(|\|V4z).
i NI G

Co+Cr+Co=0

Coexp(|A\[V41) + Crexp(—|A\|Y41) + Co cos(|A|/41) + Cy sin(|A|/41) = 0

Col A2 4+ C1[A|V2 = Co| A2 =0

Col AV 2exp(INV41) + Cy A 2exp(—|A[V41) — Co|X|M/2 cos(IA|V/41) — Cs|A[M/2 sin(|X|/41) = 0

ﬁi”i, C() - Cl - 02 = 0, CQ Sln(|)\‘1/4l) = 0o %
MY =nm,n=1,2,3,---

AR, BAMN, = —(2T), BA &y, = sin(™2), 0 > 1.
o RX >0, AAkp = [N texp(F), pa = [NV eap((F), ps = [NVieap(3F), pu =
|)\|1/4exp(%)o W TTALIT R A

ﬂ|)\|1/4x \@‘)\|1/4x
2 2

)(Co cos( )+C4( )+C3(

))+exp( )(Cy cos(

\/§|/\|1/4
y = exp( Tm

VA VA VIR
2 2 2

ﬁiﬁ’%ng = C1 = CQ == 03 - O, %‘%o
10. N ZUAEFFK A E 7]
(2)

U = a%Uyy, 0 < x < [, a = constant > 0,
U(t,O) = Oauz(tal) = 7%

u(0,z) = up.

#*hmt*}+0@ u(t, :I:)o



R RMERIAIEF A, BARTRML: Bo(tz)=—Lz, Rw=u—v {F7

wy = a*wWyy, 0 < & < ,a = constant > 0,
w(t,0) = 0,w,(t,1) =0
w(0,2) = ug + .

»HEE, Rw=Tt)X(z),

T/ X//
T X

kXA -\ 3 E A A
X"+ 20X =0

X(0) = 0,X'(0) =0.
2, BABAN, = (PFU02, BHDHH X, = sin(P0) 0 > L WEHE FAE
T, + \a*T, =0
BT, = exp(— (2572 FTA

.2 = 3 Aerp( (22U g (2= D,

Fw(0,z) = ug + o 2 MBT:

q 4uy (=1)"8ql . (2n— 17z
wot R = ((Qn “Or K(2n— 1)7712) sin(———)-

2t 8 AT

w(t, x) = Z << o (_1)n8qu ) el’P(—((Qn - 1)7m)2t) sin(w).

—\(@n—Dr  k[(2n —1)7]? o2 21
R
_ . q - 4ug (—=1)"8ql 2n—-1ma,,, . ,(2n—1)mz
u=vtw = _E‘”z:: ((2n “Or K(2n— 1)«]2) exp(—(— J)sin(——).
tEeroou(t,m) =7
(5)

U = Ugy + 9,8 N,
u(t,0) = 0,u.(t,l) = FE
u(0,z) = Fxz,us(0,2) = 0.

7. Ba(t,z) = 2F Bw =u — G #7582/ FEA
Wit = Wge + 7,

w(t,0) = 0,w,(t,1) =0
w(0,x) = 0,w(0,z) = 0.



Pw=%x(2 —x) Rv=w—0 #F:

Uit = Vgz,
v(t,0) = 0,v,(t,1) =0
v(0,2) = —4x(20 — x),v,(0,2) = 0.

sETE, KAMNBRK

.

v(t,x) =Tt) X (x).

10

W ONZ R AL A%
r_Xx"
T X
EXAA At HH, HA AR, BRFLAFEA, KX ARMEAFEATE
AR B AR
X'+2X=0,0<z<]
X(0)=0,X"'(1) = 0.
VAR

T"(t) + \a®T = 0.

AT B A A A B A S 3

2
N ‘ 1
BALA, = (W) %} B X, — sin 2" - L
RN, WIST VAR B2 2T, 89 % 77 AL
2
T = _/\nTn = - (Zn — 1)7T be'
" 21
A 2 1 2 1
T.(t) = A, COS(M) + B, sin(M),n =0,1,2---.
21 21
#3913
w (2n — 1)t (2n—Dmt )\ . (2n—Drz
v(t,z) = nz:; <An COS(T) + B, SIH(T) sm(T).
RE—¥, HTA,FB, B, 3t o(z) BRI
g N - R . (2n—-1)mz
5x(2l x) = ;Can = ;cn sm(im ).
H
(522 -2),X,) g [ _(2n—Dms, 16912
Cn = X, X = _l/o x(2] — x) sm(im )ds = “Gn -1

At =028, KA T AFFE]:

_ 16912
A" - (2n—?)3‘n’3
B, =0.



11
FIT VA
_ 16g1% 1 (2n— Dt . (2n—D)mx
v(t,z) = — 3 g (2n—1)3608( 57 ) sin( 57 ).
P AL 0 R
. g 16g1? 1 (2n— V)7t . (20— )7z
= =F Zx(2l —x) — .
u=1u+w+v ac+2:1:(l x) 3 Z(Qn_l)gcos( 57 ) sin( 57 )

[BlER. KAE—Ye R iz kA B AL
Upp = Uz, t > 0,0 < x < 1,
u(t,0) = uy(t,1) = 1,¢t > 0,
u(0,2) = 0,u(0,2) =0,0 < z < 1.
R, ALFA TS, Bv=14+z, BRw=u—v N
Wyt = Wea, t > 0,0 < < 1,
w(t,0) = w,(t,1) =0,t > 0,
w(0,2) = =1 —z,w(0,2) = 0,0 < z < 1.

SEEE, fw=T0X(), 3

T// X//
T X

Pk EXA -\ £ B A MG A
X'"+XX =0

X(0) = 0,X'(0) = 0.

Mz, BAEHN, = (25700)2, BAEHKHX, =sin(E10) n > 1. @% M 74
T+ N1, =0

13T, = A, cos(Z2=0™)2) L B sin(2217)24), B i

Dm (2n — l)ﬂt)) sin((Qn — 1)7ra?)‘

2
(t,2) i A, cos(Z =V L B sing
w xIr) = E— 1n
b n 2 n
Frw(0,2) = -1 — x 5 MF:

Tt - 1 (=1)"8 in (2n — D)7z
1 22( @”—UW+K%fiMP>S< ),

FIT VA
w(t, ) = Z <_ 2 : + (-1)"8 ) cos((Qn ; I)Wt) sin(@»

n—1)m [(2n—1)7]?

n=1
R4

_ _ - 4 (—1)"8 n—r . . (2n—1)7z
u=v4+w=1+z+ Z <_(2n “Tyn + (2n— 1)7r]2> cos(——=——t) sm(f).

n=1



