6. (i) As in Example 7.7,
L=1, K=2, X\, =n%% X,(z)=sin(nrz), n=12,...

= an sin(ntx) = ¢ =1, ¢ =0, n#2

x):ZflnSin(mm) = Ju=1 fis=-2, fin=0,n#13,

n=1

— Z fonsin(nrz) = foo=—1, fo, =0, n#2

= dy) —maly) =0, al0)=1, «a@2)=

= ¢1(y) = Cysinh(ry) + Cosinh (7(y — 2)) = — cosech(27r) sinh (7(y — 2)),
) —
)

(y 471'262( ) 1, 62(0) =0, 02(2)
1
= ¢2(y) = Cysinh(2my) + Cy sinh (27 (y — 2)) — y
1 .
= (m — 1) cosech(4m) sin(27y)
b cosech(4) sin (27 (y — 2)) — 1
12 ) sin (27 (y ot

A(y) —9Im’es(y) =0, c3(0) =-2, ¢3(2) =0
= ¢3(y) = Cysinh(3my) + Cysinh (37(y — 2)) = 2 cosech(6) sinh (37(y — 2)),
A(y) —n?mcn(y) =0, ¢cn(0)=0, c,(2)=0 = c,(y)=0, n#1,23
z,y) = — cosech(27) sinh (7(y — 2)) sin(rz)

U
e

1
+ || =— — 1) cosech(4r) sinh(27y)
472

1 1

~ 1 cosech(4) sinh (27 (y — 2)) — s sin(27x)
+ 2 cosech(67) sinh (37 (y — 2)) sin(37z).

(ii) Using (7.8), here we have

L=1 K=2 \,=n°1% X,(z)=sin(nrz), n=12,...

1



WE

q(z,y) =) qn(y)sin(nrz),

n

O\h 'll

1
an(y) q(x,y) sin(nrz) dr = 2/ i 73 sin(nmx) de
0

2
L
2

(= o Y eostum]y = [1- (0" T =12

nmw

3

1
> 2

= Z finsin(nmz), fi, = T /fl(a:) sin(nmx)der =0, n=1,2,...,
n=1 0

o0
Z fon sin(nmx),

1
/f2 sin(nmx) :2/

0

1

o g emtomsl] o+ [ e
= |x| — — Cosmrx + — mr:l:
nm
0

T SlIl n7m:

N[

_ _% cos(nm) + — [sin(nma)], = (—1)”“%, n=1,2,...
) e = [1 - ()] T ) =0, e = (1)L
cn(y) = C1 sinh(nmy) 4+ Cy sinh (nr(y — 2)) — [1— (=1)"] %
_ {[1 (-1 % + (1) %} cosech(2n7) sinh(n1y)
+ [(-1)" —1] % cosech(2nm) sinh (n7(y — 2)) — [1 — (—1)"] %
(e, y) = g { F _;1)“ + (_711)7: H} cosech(2n) sinh(nry)
+ <_13; ~ 1 cosech(2n) sinh (nr(y — 2))
1= r(gl)n } sin(n7z).



(iii) We have

L=1 K=2 \,= Y, (y) = sin —=

Y 2 Y

= ZQn SlIl— = QQ:_ﬂQa anoa R%Q,
. nmy
:ZglnSHlT = gi12=2, gin=0, n#2,

.onm
Z/):;ganIHTy = ga1=1, g0n=0,n#1
2

= c'l’(w)—zcl(w)zo, c1(0) =0, c(1)=1

—1
= c¢1(x) = Cysinh % + C5 sinh %) = cosech g sinh W—;,

A(x) — mea(x) = =%, 2(0) =2, (1) =0
= c2(x) = Cy sinh(mz) + Cy sinh (7(z — 1)) + 1
= — cosech 7| sinh(7z) + sinh (7(z — 1))] + 1,

n?m?

ar(z) + cn() =0, ¢c,(0)=0, c,(1)=0 = cp(z)=0, n#1,2

= u(z,y) = cosech — 3 sinh W—; sin %

+ {1 — (cosech ) [sinh(7z) + sinh (7 (z — 1))] } sin(7y).
7. (i) We have (see Example 7.8)
Xo=0, Oy(0) =1,
A =n% 01,(0) = cos(nfh), Og,(0) =sin(nf), n=12,...
= )+ Z q1n (1) cO8(nB) + gan (r) sin(nf)]

= QO:_87 qln:q2n207n:1727"';

f0) = fo+ Z [fln cos(nb) + faon sin(nH)]

n=1

= fo=-1, fiz3=2, fin=0,n#3, foa1=2, for,=0,n#1



Y

cy(r)+rtep(r) = =8, co(1) = =1, ¢o(0) bounded
co(r) =—2r* + C1lnr + Cy = —2r% + 1,

chz(r) + 7'_10/13(7“) —9r2%ci3(r) =0, c13(1) =2, ¢13(0) bounded
c13(r) = C1r® + Cor ™3 = 21,
L)+, (1) = 2e,(r) =0, c1,(1) =0, ¢1,(0) bounded

chi(r)+r7 b (1) —r 2o (r) =0, co1(1) =2, ¢21(0) bounded
)

02n<r) + T_ICIQn(T) - T_202n (T) = 07 02n<1) = 0, an(O) bounded
con(r) =0, n#1
u(r,0) =1 —2r% + 2rsin 6 + 27> cos(36).

A =n? 01,(0) = cos(nh), ©Og,(0) =sin(nf), n=1,2,...
q(r) = qo(r) + Z [q1n (1) cos(nf) + gay(r) sin(nb)]

=97, qu1 =6, qn=0,n#1, ¢1=3, ¢n=0 n#l,

£(0) = fo+ Y [fincos(nb) + fan sin(nf)]

n=1

fo=1, fin=0,n=1,2..., for=-3, fon=0 n#l

cy(r) +rtey(r) =9r, co(1) =1, c¢o(0) bounded

co(r)=r* +C1Inr + Cy = 13,

+r Y (r) —r72e11(r) =6, ¢11(1) =0, ¢11(0) bounded

=C1r + Cor ' + 27 = —2r + 292

d(r)+r7e, (r) —r2ein(r) =0, c1,(1) =0, ¢1,(0) bounded
(

By(r)+r ey (r) =1 2ean(r) =3, ca1(1) = =3,  c21(0) bounded



czn('r’) — 7’_202“(7“) =0, c2,(1)=0,

—2r)cos @ + (r? — 4r) sin 6.

¢2,,(0) bounded



