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1-— 20 1 2 1
£(8, ) = sin? fcos® p = (;OS il 0208 L. 3

1 1
- §P20 (cos®) + EP; (cos ) cos 2¢p
(2).

f(0,¢) = (14 3cos ) sinfcosp = Pl (cosf)cos ¢ + P} (cosb) cos

11.
(M. &&$LEx(3.3.25)
+00 n
u(r, 0, ) = (Apr™ + Bpr Y P (cos 0) (Chm cos mp + Dy, sin mep)
n=0 m=0
BWB, =0
: 2 1
ul,_, =sin20cosp = §P2 (cosB) cos ¢
e CIEE
u= 2(7') P} (cos ) cos
3 7
2). Ap = 0, BERIRA TSI EMADET
a2
u = nzo n;) S rn+1 Apm cosmp + By, sinmp) Pl (cos )
(n—m)! 2n+1) (> " m :
Apm = CETSIT /(; cos mgodcp/o (0, )P (cos ) sin 6d6
—m)! (2n+1 ™
Bpm = EZ - Z;' ( nz;t ) /0 sin mgodgo/o f(0,0) P (cos ) sin 6d6
5 — { 1, m#0
2, m=0
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(1).

/ z* Jo (z)dz = / xd(zJy (z)) = 2> Jy (x) — / xJy (z)dx = 2> J; (z) + zJo (x) — / Jo(z)dz

(2).



/:c4J1(w)d:c = /w2 cx22Jy (z)dx = 2t Ty — 2/w3J2d:E =ztJ, —22° T + C

=zt Jy — 2234z — J1| + C
BN Jp =227 1) — Jo (ig:
22 (8 — z?)Jy + 4x(z® — 4)J, + C
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/J3d£l? = /(Jl - 2Jé)d£l2 =—Jy—2J,+C=Jy — 4$_1J1 +C

/ledm = —xJy + /Jodx
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+00 1 1
f@) = cndi(wnm),cn = 5 / 22 J) (wpz)dz
n=1 |[J1 (wnz)||” Yo

BEBRHRS, (winr), Jy (wanT), J, (w3, T) DB EHEIEMA R KRB R
%IE&E?&? EIRS EEFNERI N T =SSO RFH E R REFRAIE (p118)
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Ja (wn
Cn = 2 / 2 Jy (wpz)de = 2 . 2(wn) — 2
J2 (wn) Jo J2 (wp) wn wn J2 (wn)
IS
+00 2
— —J n 9
f(z) ; o T () 1(wn )
14.
MRS 1 ! 1 J1 (wp)
z) = cndo(wn), cp = —/ zJy(wpz)dx = .
; || Jo (waz)[|* Jo 2J7 (2wp)  wn
+00
Jl(wn)
— = W T
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di

/\/
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{(TR) FAR=0,0<7<l 0w | opr AT — 0

IR(0)] < 400, R(l) = 0
Erh T RITIEN B NREHOM BesselTiE, 18:

FA i Ay = w? ,wint Jo(wl) = Omsnt B, BHaEHR,(r) = Jo(winr)



BRATHERE:

T" + 2hT" + w? a®T = 0 = T, (t) = e " (A, cosqnt + B, singyt), ¢, = 4/w a® —

+00 +00
u(t,r) = Z T.(t)R,(r) = Z e_ht(An cos ¢, t + By, sin g, t)Jo (w1,7)
n=1 n=1
REFIFAREM:
+00 !
u(0,7) = ZAnJO (w1,r) = p(r) = A, = ;/ ro(r)Jo(wi,r)dr
n=1 Z2J12 (wlnl) 0
+00 h
ut(0,7) = —hu(0,r) + anBnJo (wipr) =0=— B, = —A,
n=1 n
FEECREEER
R)ErBELE:

{(a:X')'+)\a:X=0,0<w<1

#T" +(N+b2)T =0
1X(0)| < +00,X(1) =0 ( )

EFXATENPRE LRG0 Bessel 52, 5
FA: Ay = w?  winkJo(w) = 0msEniER, BEEuR,(r) = Jo(wine)
BRANTHARE:
T" 4+ (W2 + V)T =0 = T,(t) = A, cosqut + B, sing,t, ¢, = Jwlo+ b?

+00o +o00

u(t,r) = ZTn (t) X (z) = Z(An oS ¢yt + By, sin g t) Jo (winx)
n=1 n=1
REFIFRIARSEM:
u(0,2) =0= A4, =0
+00 2 1
0,z) = nBnJo(winx) = — B, = —— Jo(winx)d
w(0,%) =D Budo(w1a) = Y02 P ) @b
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ul,_p =ug,ul_g =0

Qu = v+ ug, KEXFUNERE, VEGIEENTRERSEX, ©v = X(r)T(t)



(rX)Y + X =0,0<r<R

T' + Xa’T = O {
¢ X(0) < +o00, X(R) =0

XA BXEER AT SILRRK S, HLE:

FA 2 Ay = w?, wipitJo(wpR) = 0msnA B, MA@ X,(r) = Jo(wipr),n=1,2,...

RATHOSE:
T, (t) = Cpe “in®?
+oo +00 s
v(t,r) =Y T(t)Xn(r) = Y Cre “n®" Jo(winr)
n=1 n=1
FIFBDFRER:
(0,7) ffc Jo(winr) NS 2uo
v(0,r) = n WinT) = —U n = —
’ n=1 o ’ RJ; (wln R)wln

+ 0§ Lkt gy wnn)
u =17 Upgp = uUg — e n winT
0 0 R 2« (@i R)omn 0(Win

KT EREHIAZE, JLUXEFHER:

{R2(1°X')' + AR’ X =0,0<r<R
X(0) < 4+00,X(R) =0

WAHEBEZE RN, = ;—%‘2, St = wr,y(t) = X(L£)E: 2y + ty + >y = 0ffifBessels5
2, IETRYEE:

2

An = %,wni‘aJo(wn) =OmsEntER, BEwHH: Ry(r) = Jo(t) = Jo(w;;)
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EfRIRRA:
Agu:()
Ur|,_, =0

ul,_g = fi(r),ul,_p, = fa(r)

(rR')Y + ArR=0,0<r<a

mZ" —AZ =0
|R(0)| < +o0,R'(a) =0
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BS-LEEM:

EA . A= wk,w = 0, wy s J (wpa) = 0 s A Eft (for n > 1)
Btws: Ro(r) =1,R,(r) = Jo(wpr), forn >1
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chwy, z
Zo(z) = Cy + Dyz, Zn(z) = {shw z}

+00
u(r,z) = Cy + Doz + Z(Cnchwnz + D, shwy, 2)Jy (wy,T)

n=1

+00
ul,_g =Co+ Y CnJo(wnr) = f1(r)
n=1

+00
ul,_, = Co + Doh + Z(Cnchwnh + D, shw,h)Jy(w,r) = fa(r)

n=1
BRE:

Cy = 2 /Oa fi(r)rdr = fio

a?
C" = #a,) /(;a JO (wnr)rfl (T’)d’f' é fln

a? JZ (wn

2 a
Co + Dyh = g/ fo(r)rdr £ fy
0

2 a
Cuchinh-+ Dyshionh = ——2— [ y(nr)rfa(r)dr 2 fa,
a?J2 (wya) Jo
_ Jao— fro _ fon — finchwyh

D D, =
0 o shwn h




