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F—F AVFESEMRICE
1.1 FIBT IR

1.1.1
Bl 22u,, — yQuyy = 0.
a=2%b=0,c=—y>
A =b%2—ac = z%y?
o,y —A 80,00

A=0
TiRE .
oz, y A0,

A>0
J7RE R A,
1.1.2

Bl: u,, + zyu,, = 0.
a=1,b=0,c=uxay
A=b%—ac=—zy
t o,y e —A 90,00
A=0
JiE A,
oz, y AN 0 H g
A>0
JiRE X .
o,y ¥4 0 HIES, 0
A <O
Ji R B,

1.2 WTRINFEAIRER
1.2.1

Bl g, + 4du,, + Su,, 4+ u, +u, =0.
a=1b=2c=5
A=b—ac=-1

A
2
(§) -4 +5=0
|
W24
dy =(241)dx
y=02xi)z+C
i



p(z,y) =2z —y+iz=C
WeE=a,n=20—-yf

0¢ on _
Uy “56 + Uy, axa ug + 2u77
_ 3 n _
Uy = Ue gy + Upgy = Uy

Ugy = Ugg + 4“775 + 4“?777

Uy — U

vy m
Ugy = —Upe — 2Uy,
AN
Uge + 4u§n + 4Unn — 4u§n — Sum7 + 5um7 +ue + 2un —u, = 0
fefiif
Uge + Upy = —Ug — Uy,
1.2.2

Bl: u,, —4u,, +u,, =0.

a=1b=-2c=1
A=0b>—ac=3

(8)° 44410

x

uy

E=-2+V3
dyz( 2:|:\/_>dx
y=(-2+v3)z+C

1l
p(zy) =y+ (2 V3)e =

ME=y+ (2+V3)en=y+ (2—V3)a.H
= %iw —get(im,éy,nm,ny) 2v/3 # 0
U, = Ugge + UpGer = (2—;\/_)%4-(2_\/5)%

Uy :uﬁa_y"i'una_z = Ug + Uy,
- (7 + 4\/§)u§§ + 2u77§ + (7 o 4\/§>urm
Uy = Uge + Uy + 2ug,

= (2 + \/g)u& + (2 — \/§>um] + 4“17!;“

RN 1S
<7 + 4\/_>u£§ + 2“775 + (7 — 4\/§>um’ + uge + Uy, + 2“57) — 4[(2 + \/§>u££ + <2 — \/§>u7m +
4u77 ] =0
HpJ ‘
=0
1.3 KUFHAR[ELA 14=T5(TF“E’JIEI751EIEH R ) i
1.3.1

Bl: T +Xa®T =0, X" + X =0, X(0) =0, X(I) = 0.



X(.’IT) — cle\/ja: + 6267\/31:
Cl + CQ = 0, Cle\/jl + 026—\/—7)\l = 0
cp=cy=0
X(z) =c1x+cy
CQ :O,Cll+02 :0
cp=cy =0
X (z) = ¢; cosVz + ¢y sin vz
c; =0,cysinvVA =0
e =0,c, =17 =) k=12 .
2 0 ,
¥ = (55) fON X (2) 8
X, (z) =sin &z
R A
4 s 2
2 Ty (t) + (5a) T (t) = 0
BT (2a)® > 01

Ty, (z) = Ay, cos Exat + By sin £ at
uy,(z,t) = (A cos E2at + By sin kT”at) sin &2z

ML & N S B
u(z,t) = 3 (A cos Exat + By sin EXat) sin 22z
Hrp
A, %fl cp(a:) sin ¥z dz
B, = % zb(:z:) sin £z d
1.3.2

Bl: T” + Aa?T = 0, X" + AX =0, X' (0) = 0, X'(I) = 0.
A<,
X(z) = ¢V 4 cpe Ve
X' () = ey V=V A% — )i/ he Ve
H X’(0) =0,X'(l) =075
V= — oV =0, V=AeV M — e,/ xe VA =0
s
cp=cy =0

HA=0,



X'(z) = ¢
H X’(0)=0,X'() =073
c; =0
fir 3
X(z)=1
24N> 0,

X (z) = ¢; cosVz + ¢y sin vz
X'(z) = —¢;VAsin VAz 4 ¢y v/ A cos VAz

¢y = 0,—c;VAsin VAl = 0
ci=1,c=0), = (kl—“)z,k =1,2,..
X () = cos %x
A, = (52) k=0,1,2, . ARNT” + Xa2T = 073

Ty, (z) = A, cos Exat + By sin Efat, k = 1,2, ...

H L& 0 R EAS
u(z,t) = Ay + Byt + Z::l (A cos EZat + By sin EZat) cos £y
Hrp
!
Ay =} [ pla)da
By = %fo Y(z)dz
A, =2 Ol ¢(z) cos Lz da
B, = = fé P(z) cos Bz dx
ATECS Yy
u(z,t) = 1(Ay + Byt) + Zk (A cos EZat + By, sin —at) cos g
A = %flgo( )cos Bz dz, k=0,1,2,..
B, = kifol (z )cos—mdx k=1,2,.
By=2[ (a
1.3.3
Bil: X7 +AX =0,X(0) =0, X(I) = 0.
M A<0,

X(z) = eV 4 che —V-a
X' () = ey V=V A% — )/ he Ve
H X’(0) =0, X (1) = 01%
V=X —coV/— = 0,cleﬁl + c2e’ml =0
S
cp=¢cy =0

HA=0,



X(z) =c1x +cy
X'(2) =«

01:0,611+02=0

X (z) = ¢; cosVz + ¢y sin vz
X'(z) = —¢;VAsin VAz 4 ¢y v/ A cos VAz

¢y =0,¢,cos VAL =0

e =1ey =0\, = (Z5Hm)° k= 1,2,
e ) RN X (z) 5

k—1)mw
X (z) = cos 2 211)

A, = (52) k=0,1,2, . ARNT” + Xa2T = 013
T,.(xz) = A cos === (2k 1) Zat + B, sin (2k2l1) at,k=1,2,...
H 4 2 i R A
u(z,t) = >0 (Ak (Zk;ll)"at + By, sin (%_l)ﬂat) cos %x

T

k=1 2l
Hrp
= 2f o(x) cos —)wdx
Bk = k- 17Taf P(x) cos 2kzll) zdz
134
Bl: X” + XX =0,X(0)=0,X'(I) =0.
M A<0,

X(z) = c,eV % 4 cpe VAT
X' (z) = ey V=V — cy/—he Ve
H X(0)=0,X'(I) =075
¢ +cy, =0, cl\/—_)\e‘/jl — 02\/—_)\6_\/jl =0

X (z) = ¢; cosVz + ¢y sin vz
X'(z) = —¢;VAsin VAz 4 ¢y v/ A cos VAz



c; =0,cv/Acos VAL =0
BT AR5 RS
c; =0,c0 =1\, = (%)2,13: 1,2, ...
e )ﬁAX()

X (x) = sin (2k2_ll)ﬂx
A, = (52) k=0,1,2, . ARNT” + Xa2T = 013
T.(x) = A cos === (Qk 1) Zat + By sin =5 (2k 1) Zat,k=1,2,.
HI 26 1 & I IR B A

u(z,t) =327" (Ak (zk;ll)ﬂat + By, sin (Qk;ll)wat) sin @x

L

\

=2 f SlIl 2l )ﬁa:dac

Bk:Zk: 17raf¢ Sln2k 1) .’Ed

1.4 FRT5IERR )R
14.1
@J . {“tt_oz‘;(;)

Ug |0 =Ug oy =0

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

£El

X"+XX=0,X'(0=X'(1)=0
T 4+ a?XT =0

A <0, CAFE A

A= 0.fffF X, = Ao

A>0,

X = ¢; cos VAz + ¢y sin Vz
H X'(0)=X'(I)=0
A= (5)°
iy
X, (z) = Ay cos %m
A= 0.#13 T, = By, ug = X Ty = AyB, = G,

A>0
ﬂﬁ-W#ﬂ=0
T, (t) = Bye~ i
u, = X T, = Cre 2’;§ﬂ2t cos kT”x
H 2 0 5 2

H u(z,0) = p(z) = Gy + 3, | G cos Erg

1.4.2



Uy =a%u,, if 0<z<1|¢>0

x if 0<z<d

Ul =
@J' ‘t—O —x if égzgl

Uy|—o=z(1l—2) if 0<z<1
Ul y_o=u|,_1=0 if t>0

A u(x,t) = X(x)T(t)

A <0, REVILESM
A>0

u(z,t) ="

=

1.5 HHEMFH

151

Uy =a?u,, if 0<z<l | ¢>0
Bl < ulio=e() -l o=t(@) if 0<a<l
um‘azzozum'x:lzo if t>0

e AT AR A B [ A E R

F 9] 1.1.2 A] 40

ug(x,t
u(z,t) = %

X"+AX =0
T” +a* T =0

X(0)T(t) = X(1)T(t) =0

Ap = (km)?
X, () = sinknx

T, (t) = A cos kmat + By, sin kmat
> (A coskmat + By sin krat) sin £z

k=1

Ay :2(]0;a:sinlmrxda:—flla:sinlmxdw)
2

= %(—foéxdcoskm:+f§xdcosk7rx)

[foé cos krx dx — fll cos krx dx + (—1)’“]

(
= (D1 - 5)
! z(1 — ) sin krz dz

Lfl (1 —x)dcosknz

e fol(l — 2z) cos krz dx

1 )
= —Lf xdsin krx
0

= aprg 1 — (=1)"]

X7 (z)+AX (2)=0
X’(0)=X'(1)=0

ug(z,t) = %(Ao + Byt)

) = (Ak cos kT”at + B, sin kT“at) Ccos kT”a:,k =1,2,..
Ay + Byt) + 3% (A, cos EZat + B, sin £*at) cos
0 0 k=1\""k 1 k l

km
T(E



=

A = %fé ¢(z) cos By dz, k=0,1,2, ...
= %fé Y(z)cos Errdr, k=1,2,...
B, = %fol P(z)dz
MR AT AR 2
Zzozl u(x,t) = Z:‘;l (A,C cos %at + B, sin %at) cos kT”x
Doy (W) s 2o (), 2o () 200 (),
—3lkesh, HARGECH
ooy K™ ([Ag 4+ Byl),m = 0,1,2

¥ op(z) € C?p(x) € C1Lp¥ (a) 5 ¢ ()70 BLIE 8 B ¢(0) = 9(0) = 0,9"(0) = ¢"(1) =

0,9(0) = (1) = 0,34 51 #E 3.1, FIRR OSSN R 3.1 BIfg v AR N TN u(z, t) AL



FE pETESL

2.1 FRUNNE R[]/
2.1.1

Bl Uyy + Uy, =0,0<z2<a,0<y<d
u|w=0 = u|x:a =0,0<y<b
uy|y:0 = f(x)au|y:b =0,0<z<a
u(z,y) = X(2)Y (y)
W HARN 73 59 728 5 A 15[ A 4[]

X" (z)+AX(z)=0
=X(a)=0

X(0) )
A <0, GAEEMRE
N> 06
A = (%)2,)((:8) =sin®z k=1,2,..
BN ARANKT Y HITTHE
Y'(y) — ()Y (5) = 0
fie i
Y(y) = Ajch®2y + By shEZy
|
u(z,y) = Z;}O (AkCh%Wy + Bksh%" ) sin k—”m
SEpURES LR
fz) =37 B, M sin 27
Z (Aych®zt + B, shEr) sin ka x=0
Horp
= 5 Jo fla)sin o de, k=1,2,...
FH N
By, = ;::hk,::b f ¢(z)sin 2z dz
2.1.2

1 - Uyy + Uy, = f(2),0<2<a,0<y<b

Ulpeo =AUl =B,0<y <b

Uyly—o = 9(z),ul,_, =0,0<z < a
u(z,y) = v(z,y) +w(z,y)

Hy
w(z,y) = Az + A
E=
Vg + Vyy = f(@,9)
Voo = V¢lpeq =0
Uyly—o = 91(x), v],—p = g2()
Hrp

f(xay):f(w)-i-%:v—fl

10



9:(z) = g(x)
ga(w) = A%.LBCL' — A
Bo(e,y) = 377 vy (y) sin oG
vp () — (52) vy = fulw)
v3,(0) = 914 (), v (b) = gar ()

vi(y) = Agch®y + Byshfry + & foy fk(T)Sh%ﬂ(y —7)dr
|
o(@y) =30 [AkCh%ﬂy + ByshiZy + i [ funshiE(y — 1) dT] sin 22z
ek
u(z,y) =27 [AkCh%ﬂy + Bypsh®y + & [ frmsh®2(y — ) dT} sin 22z
—I—B%,LAQJ + A
it Ay, B, BUFE R0l
2.2 BTRINERATE
2.2.1

uy=a2u,, if0<z<l.t>0
Bl: < ul,_p=0 ifo<e<!
Uy |geo=H1(T) Uy | o =po () if t20
L
U(.’L‘, t) = ’U(.’L’, t) + ’lU(.’B, t)

W HARNLE %A
{H1 () =Ugls—0=Valz—0tWals—o

1“‘2(75):'“'9:|m:l:vm|x:l+wm‘x:l

y\j/fﬁ va:‘xzo = vx‘x:l = O’%\Zﬁﬁ

ww|x=0 = (t)’ wa:|w:l = iu2(t)
B

w,(z,t) = l_T:/il(t) + Tha(t)
l—x aj2

w(z,t) = ! 21) p1 (8) + S7pa(t)

WEI v(z, ) 36 A2 LA T 5E fift 1]

vi=a?v,,+f(x,t) if0<z<l.t>0
v]_o=¢p(z) if0<z<]

ux‘m:():ux|x:l:0 if t>0
7N I:P
—z)% x< ./
Flost) = = (0)+ 5 ialt) + S (0) — 500
(@) = S22, (0) — £y (0
A%
v(x> t) = ZZO 1 (t) sin kTﬁx
RNE MBI 2
2211 vi(t) sin o = —a® Zk 1 (52) v, (t) sin £
o0 km
+2, fe(t)sin Fz
Ezil v, (0) sin —;c =+ Z ° | Py sin —x
7N I:I:'

11



fi(t) = %flf(x t)sin 2z dz
Or = %fo ¢(z) sin Bz dx
15
vp(t) = e (V4 [ f(r)e(F) ) ar

|

v(z,t) =37 [goke_(W)Qt + f; fk(T)e_(k?*af(t_T) dr ] sin £y
FHRLHY

ule,t) = 53 [ore (4 [ f(r)e U700 dr] sin

— 5 () + G (1)
2.2.2

Uy =a?u,,+bu if0<z<l.t>0
@J: Ul 0—ut|t 0=0 if0<z<I

Ulg—o=p1 (@)Ul zy=po () if t>0

B
u(z,t) = v(x,t) + w(z,t)
B
w(z, t) = G2y (8) + F5(t)
JlES)
vy = a*v,, + bv + f(z,t)
V|y—g = @(2), V|40 = ()
v'a::O = v'a::l =0
Hr
Flat) =520 () + Fuo(t) — 5201 () — $u5 (1)
p(z) = =521, (0) — F15(0)
Y(x) = =523 (0) — Fu5(0)
TH AR f(x, t) BISFIR TR, 2 vy (2, 1) = X(2)T(t) 73 B RS
T _ X_” n b — )
a*T x a?
e
Mot = (B k=12,
X (z) = sin kl—"x
T,.(t) = Ay coswyx + By sinw,x
/\l:i:]
ka2
Wk = ( l )" —b
Ak =2 f T)sinw,rdz

= wklf w z) sinw,r dz
vy (z,t) = Zk (A coswz + By sinwyz) sin krg
HIFF AL BEAL B f (2, 8) 15
vy(z,t) =3 ilf f (& 7)sin Er¢sinw, (t — 7) d¢ dz sin &2z
vz, t) = vy (=, t)—l—v(x t)

=y~ 1(Akcoswkac+Bks1nz,ukac—|— lf ff{, 81nkl—”§sinwk(t—7')d§dw)ska”x

12



iJa
u(z,t) = v(x,t) + w(z,t)

=3, (Ak cos wy,x + By sinw,r + w%l f; fol f(&,7)sin B¢ sinw, (t — 1) d€ dac) sin £

+l_T$N1 (t) + Fhuo(t)

13



F=EF ASTHE
3.1 K THIREEY Fourier Tk

3.1.1
z| if z<a
m: f(.%'): l)i|ft>§ :
aan
Flf(@)] = fj;o fl@)e e dz
= [* |zle"* da
= [ wem " dz + ffa _pe—iAT 4
— foax(e—i)\m + i) dg
= 2f0axcos)\wdx

__ 2asin)a + 2(cos Aa—1)
= ! )

3.1.2

Bl: f(z) = cosna?.

%

Flf(@)] = [7 flz)e > da
= fj—oo; cos ’I’}.’L‘Qe_i’\x dz

400 i N g2 too s L
= l(f e~ iAT—inT dx—i—f e—iAz+inz dx)
2 o o

B (f +oo min(at )+l gy 4 [T gn(e—h) it dw>
o o

A2 e, e
N %<624n [T e dr + et [T e da
— 00

\
/|
_H.
3




F@) = [* flx)e > da
= fj;o sinnz2e”* dg
— %(fj‘::’ e—i)\x+inm2 dx — fj‘:; e—i)\m—inxz d.’E)

= ‘/75 17’(1 —1) Sln(% — %)

3.2 ¥ Fourier LAY BUK T 5K #8Y Fourier L
3.2.1

fﬁ] f(z) = ze~al®l,
% g(z) = e LA Flg(z)] = 28

Az
Ff(@)] = Flag(z)] = if5 F[g(z)]
F(f(a)] =~k

3.2.2
m f( ): —aa:2+iba:+c
% 4 g(x) = e 9 SR Flg()) = /Te i e
Ff(2)] = e T [e*g(x)] = \/Fe w *°
3.3 K THIEREAY Fourier E T HR

3.3.1
- F(\) = e(—a? X2 +ibi+c)t
%,
flz) = ?_I[F()\)] _ % fjoooo e(—a®X2+ibAtc)t gidz )
f(x) _ % f—JroO: e~ @ tA?+i(bt+x) A tct )

é\u -\ — i(bt+x) Uﬁ

“5a7t 7
fl@) = & [r2 et i e gy
—00
(bt+a)?
_ %6 b:+2t +ct j‘j’:: e—aztu du
(bt+a)2
e %6 4a2t +et %
(bt+3:)
(@) = Zame =
3.4 FH Fourier ZZ#a5K fiff 1€ fift o) @
3.4.1
u, = a’u,, +bu, + cu+ f(z,t),—0o <z < 00,t > 0
B ul—o =0.

%: XA E x 4T Fourier 284, U( t) = Flu(z,t)], F(\t) = F[f(z, )]
= (—a®X? +ibA\+c)U+ F
s

U= (—a’ 2+ ibA+c)* F

15



u(z,t) = FL [e(—a2A2+ib)\+c)t % F]

(bt +:v)

= /e w2 T f(z, 1)

3.5 K TR EAY Laplace ik
3.5.1
Bl f(t) =tcoswt.

s
(=
L[f(t)] = f°° t coswte Pt dt
=1 f e Pt (coswt — wt sinwt) dt
— m — fooo tsinwte Pt dt

= m — 3 fooo e P (sin wt + wt cos wt) dt

2
= pziwz - (; p2+w2 - p L[f(@)]

Llf(1)] = Z=,
(0] = 2=
Bl: f(t) = et coswt.
.
Lle coswt] = Lt

3.6 K THIEEHY Laplace i ZTH#r

3.6.1
Bl Flp) = o
&
PG = 16 ] ¢ £ [t
=1 f; sin2¢sin2(t — 7) dr
= 1sin2t fot sin 2u du
= —%sin 2t(cos 2t — 1)
8 sin 2t — 1z sin 4t
3.6.2
. _ 1
Bl: F(p) = s
sz
= .

CHFR)) = 567 [] - 547 [

P2+1 6
= %sint — %sin2t
3.7 F Laplace T K TIIEMA Hi2
3.7.1
Bl: v +2ky’ +y=e'y(0)=0,y'(0) = 1.
16



o

{E Laplace 284t :
Y = L[y]
Lly'] = pLly] —y(0) = pY
Lly"] = pLly'l -y (0) =p°Y — 1
IIESE
P*Y —142kpY +Y = 44
Y = oot
&
A Bp+c
Y =35+ ook
fiti
Y =05+ oo — )
2k+2 \ p—1 p2+2kp+1 p2+2kp+1
1° k=—1
_ 1 1 1
Y = 2k+2 (p— 1)3 T 2k+2 ((p—1)? T (p—1)3
-1 -1 1 1
Y= [Y]= 2k+2£ 17 T 1P
= e (7 + 3t°)
2° —1<k<1
Y — L4 1+k _ ptk
s (p+k)z+(@)2 (p+k)2+(VI—k?)®
) g Lek -
Yy [ ] 2k+2 [ -1 + (p+k)2+(@)2 (p+k)2+(1/1—k2)2
= 5703 [e —|—e‘kt<\/1l+% sin V1 — k%t — cos V1 —k%)]
2° k| > 1\k=—
) g Ltk -
Yy [Y]= 2k+2 [p 1t (p+k2+(VRE-1)®  (p+h)2+(VRE-1)’

S e § O SR £ L — —1
2k+2 p—1 " 2Vk2—1 \p+k—Vk2—1  ptk+Vk2—1

_l< 1 + 1 )]
2 p+k—\/m p+k+vVk2—1

_ ﬁ{et n 2\5% [e( K2—1-k)t _e(f\/szlfk)t] _ %(e(\/lﬁiflfk)t _i_e(—\/k?jfk)t)}

3.7.2

Bl: 3" + 4yt = kcoswt,y(0) = 0,y’(0) = 0.
2 %) tfE Laplace 4 f
Y = L[y]
Lly']=pY
Lly') =p*Y
Llcoswt] = ]ﬁ
— (2%)(p?+uw?)

_ 1 ( p__ _p )
4—w? \ p2+w? p2+4

17



y(t) = = w2 (coswt — cos 2t)
3.8 FIEFRAKIRIN T4 T Aol

3.8.1

Bl: u, =a’u,,,0 <z <00, t>0
uly—g = ¢(),0 <z < 00

ux’sz = fl(t)ao S Tr < 0.

s
SRR NI, u(—2,t) = —u(z, t),HHIEAEZSN Fg
[ () BEAT A I F0

#(e) = {7 o
1E —o0 < z < oo L fEWIE in)

Uy = @y, uly_g = ()
XF u(z,t), ®(x) 1ERT 2 H Fourier 42 #it
U\ 1) = Flu(e, 1)), 2(A) = F[@(x)]
G
U, = —a’\*U
U=d\)e @\t
= L [T p(N)e @M teiAz d)
3.8.2

Bl: u, = a’u,, + f(z,t),0 <z < o0o,t>0
u‘t:OZQO(x)aOSx<OO

Utly—o = P(2),0 <z < 00

Uyl =0,0 <z < o0.

2
Z e — MELE, u(—x,t) = u(z, t),ﬁﬁﬁéffl‘miix [F X (), ¢ (z) AT IE
¥() = zgiagffﬁzio
U(z) = {000,

FRAE —00 < & < +oo L TR —ANERPETIL, FIEHIURA RS
u(,t) = Jp(@ +at) + ol —at) + 3 [T @) dg+ 5 [ [0 f(g 7y dedr
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1 B

4.1.1

BOE KanisiE

2z t10U, +3u,, =0 if—co<z<+ooAy>0

3u vy
m : uly_o=¢p(z) if —co<z<+o0

U, | (y=0)=1(x) if —co<z<+o00

Z
Uy, + %uxy +uy, =0
Al
(A+ B)u,, + ABu,,, =0
|
A=-3,B=—3
Hy
f=y—3r,n=y—3
w3t 1t
o5
Ugy 33} — 358 — 53w
9852 + §gj72 +2g)€5§7
“yy = ag? + an2 + Qagan
AN ATEE
59&28?7 =0
u(z,y) = F(§) + G(n) = Fly — 3z) + G(y — 32)
u(z,0) = F(—3z) + G(—gm) = ¢(x)
y(@,y) = F'(=3z) + G’(—%x) = ()
XTI 0 1| o #5143
2 0(€) de = ~3F(-32)[5 — 36(~1a)];
u(z,y) = $p(v— 3y) — dolz —3y) + 2 [TV (&) de — £ [T () dg
4.1.2
Uy = GQU/‘,E:L.
uly_g =0
Bl Uli—o =1
%
KB DR A 5
u(z,t) = (o + at) + p(o — at)] + £ [T () de
= [,y d€
4.1.3
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Bl 2T {(z,t)] — 0o < & < +oo,t > 0}, SKRIZIRINTTHE vy = uy,, M(2,5) B X 8],
FEBVELE (1,0) R2MR X IR P 2

Z:
VERFIEZL
r+t=245=Tx—t=2—-5=-3
M (2,5) B IX (8]
[_3) 7]
VERFIEZ
z+t=1z—-t=1
Mt =50
=—4,2,=6
F&ﬂ%ﬁw%EﬁW(&ﬂKT&WEWW
uy, = a?Au, (z,y) € R%,t >0
Uly—g = 3z + 2y
B]: Ugli—o =0
%
B
E=x+rcosf,n=y+rsind
FERRALFR T A )
w(@,y,t) = 505 f dﬁf Wrdr
+oke [T d0 [ N i
a 27 r(3z 7 Ccos < sin
(-T y,t) 27ra ot f ' f s +2y)+?at)2 fz+2 K dodr
_ 3z42y 9 rot dr?
2 ot Jo Jat)zr2
=3z + 2y
4.1.4
Bl: 1E¢ = 0-FH ELL(0,0) MBI, 1AEARR BN, 45 78 70 6 1 R L o, o, iR E S g
WAL (2,,1) = (3,5, %) [
uy, = a’Au,
u‘t:O = go(x7y)aut|t:0 = ¢(33,y)
%

() et = LR R = ot = §
Z R (0,0) r = \/(%)2 + (@)2 —1
i (s )+ (3~ )" < 1
a2 AR, , R, T w3, %, § ) ML R RERA.

4.1.5
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@J' WERH 2
[(1__) _u] :i( _E) 8t2

a2
EI'J AN u==[F(z —at) + G(z + at)]
%
B
v(z,t) = (h—x)u(x,t)
i
v =—u+(h—2)gu
2 2u
2%1’:—@%“—%16“’1—33)%2 2
o) z\4 Ou z\ Ou z\%9%u h—x 8%v
%[(1—5) %] = (=R e+ (1—5) 5% = %5
11-2) %u _ 1 h—z 0%y
a h +2 a2 h2 ot2
W R TR AT AL Ay
9%v a2 v
ot? Ox2
RS

v=F(z - at) + G(z + at)
u= 75 [F(z —at) + G(z + at)]

F(x), G(x) HWMEFM o, Y HE.
4.2 RHMERR
4.2.1
uy; = a’u,, +x? —a’t?, —oo < z < +o0,t > 0

B ulimo = 0,ul_g =0
e

HIA B TUR A A
u(,t) = gle(e +at) + (e —at)] + g [ w(E)

+2af feratT ,7)dédr

B2 P(z,t,7), g = 22 — a2 4

2,242
|t-ro x—at

Plat,r) = [T — ) dg

2a Jg—a(t—7)

X Pa, t,m) B4
u(z,t) = [} P(z,t,7)dr

_ 1,242 5 244
527t Sa°t
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FLE HERSE

51 SHEUEAINF Green AT\

B A(z,y) = Mi+ Nj,n = cosai + cos 3]
I, o= [ Mi-nd
JI, %5 do= [ Nj-nd
)
JI, (54 + 88 do = [ (Mi-n+Nj-n)dl

il
ffDV-Ada:ch-ndl
Y
A=V - u
V(V-u)=Au
Vu - n—gz
P

JI,Audo = [ Gdl

I, (58 + %) do
= ffD(uvm + uv,,) do+ [f, (uyv, +uyv,)do

= [[,(uAv)do + [[ (Vu- Vo) do
J(Mi-n+Nj-n)di

LI M = w32, N = ug?

—f (uv i+ uv, ) ndl

= [ ugedl
R
ff (uAv) da+ff (Vu - Vo) da—f uavdl
A u, v
ff (vAwu) da—l—ff (Vv - Vu) do—f vt ]
P AR A
ffD(uAv—vAu) do = fc(u% —U%) di
5.2
5.2.1
Bl: WA (e, y) £ OD LTI D MR B € C2(2) N C0(Q) iEY)
Jo Judl=0
%
72 3 HH U e B,
I, Audo = [ 9u
f
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Au=0
J, ondl=
5.2.2

. =4E Poisson /7 F£H] Dirichlet 7] 8% H Green BRI HER 7~ 1% 1] /) fidd
Au= —f(M), M € Q

ulpq =0
%
£ QX3
Ay G(M, M) = —6(M — M), M, M’ € Q
Hrr §(M — M) 7& =4k Dirac delta B&%{
GM,M")=0,M € 99
|
wM) = [, G(M,M')f(M")dV(M")
5.2.3

Bl 7EF I —oco < & < +o0,y > 0 13K Green % G(M, M,)
—AG =6(x — x4,y — yo),

Glaa =0
=
TEAF-H L Laplace 7721 Green BREN:
Go(M, M) = 1 ~1n \/(33 - 370)2 + (y — 3/0)2
T IR AR 2R G(z,0) = 0,7] LU T%ﬁ@?ﬂ@iﬁ*’l\%ﬂﬁ?}ﬁﬁ M} = (zq, —yo) FFE X
G(M, MO) - GO(M’ MO) - GO(Ma M(/))
Go(M, M§) = == In+/(z —2)* + (y + )
51 G(M, M) ££ X 35 b A, BAEL %Lﬁ% 0
_ 1 (z— wo)2+(y—yo)2
G(Ma MO) - 27r In \/ (z—z,) 2 yo)z
5.2.4

B 1EFIH —oo < x < 400,y > 0_L3KfiR
Au=—f(M),—oc0 < x < +oo,y >0
u‘y:O = (p(.’E)
Z
fit Laplace 28
U\ y) = Flu(z,y)
F(\y) = F[f(z,y)
®(A) = Flp(z)]

]
]

uy
U, — XU = —F
U\ y) = 2Ne A+ [TG\ y— F(N,€) dé
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’U,(.’L', y) = % fj_:: [(I)()\)e*p\\y + foy G()\, y— g)F()\, §) dg] eikw d\
5.2.5

Bl R 2 + y* < R? L3RR
Au=—f(M),r<R

u|'r‘:R =@

HIE R DR A XE
u(z,t) = Lp(z + at) + ¢(z — at)] + 5 f“‘” (€)de¢

g fy [T f(g Ty dgdr
B2 P(z,t,7)|, g = 22 — a2 H

o= a:2—a2t2

P,
P(z,t,7) = &~ rEva(i—r) (52 a2t?) d¢

2a Jy a(t—T)

= 1132(t—T) + a(t% _a2t2(t—7')

HXt Pz, t, )50
u(z,t) = fg P(z,t,7)dr

— 1,22 5 244
527 a‘t
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