Chapter 7

1. (i) As in Example 7.1,

E=1, X\, =n’r% X,(z)=sin(nmz), n=12,...
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(ii) Here again
k=1, M\, =n?r? X, (z)=sin(nrz), n=12,...
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c(t) +n*r?e,(t) =0, c,(0)=0 = «¢c,(t)=0, n#1,35
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= u(x,t) = et sin(mzx) + (

+ 25—2 (6_257r2t — 1) sin(57rx).
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(iii) We have

L=1, k=1, X\, =n°rm", X,(x)=sin(nrz), n=12,...

= CI(LI,‘,t) = Z qn(t) sin(nwm) = q1 = t— ]-7 gn = 07 n 7é 1a

c(t) +nPr?e,(t) =0, cn(0) = = c(t)=0, n#1,2
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L=1, kzl, A\n = n2n2, Xn()zsin(mm:) n=12,...
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2. (i) As in Example 7.3,

L=1, X\, =n*r* X,(z)=cos(nrz), n=012,...

= an Jcos(nmx) = =2, ¢=1, ¢,=0, n#0,2,
= ancos(mrx) = fi=2, fa=-1, f,=0, n#12
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1 1
= u(z,t)=2t+ 2! cos(mx) + {ﬁ - (1 + 4—7T2)e_4”2t1 cos(2mx).

(ii) We have

L=1, X\, =01 X,(z)=cos(nmz), n=0,1,2,...

o0
= q(x,t) = an(t) cos(nmx) = q=t q=-t, ¢,=0,n#0,1,
n=0
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n=0
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= a)=Ce ™! - St =T - it

A(t) +16m2cs(t) =0, ca(0) =3 = cy(t) = Ce 167t = 1671

c(t) +n’*r?c,(t) =0, c,(0)=0 = ¢,(0)=0, n#0,1,4
= u(z,t) =3 Gl e cos(mx) + 3e cos(4rx).

L=1, X\, =n*r? X,(z)=cos(nrz), n=01,2,...

= q(z,t) = an(t) cos(nmz) = q=e¢ ' ¢,=0, n#l,
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(iv) As in (iii),

L=1, X\, =nm* X,(z)= cos(nrz),
= q(z,t) = Z qn(t) cos(nmz), Z fn
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3. (i) Here
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(ii) As in (i),
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