Chapter 12

1. (i) As in Section 12.1,

Zt)=2, z0)=z9 = z=2t+w9 = zTOo=7-—21
d

= d—?:t = u(zt)=Lir+C

= u(z,t)— 2t* =C = u(x0,0) =1 — o

= u(z,t)=3tP+1-ao=3t"+1—(z—2t)=3¢>+2t+1—u

(ii) Similarly,

()= -3t x(0)=20 = ax=-t4z9 = To=2+1

d
= d_TZZQ = u(z,t)=2+C = u(z,t)—2t=C=u(x,0) =z
= w(x,t) =2t +ap =2t + (z +t3)°.

(iii) We have

() =2t+1, 2(0)=2y = z=t*4+t+zy = x9=x—t>—1
d

= o9 = u(z,t) = Ce?
dt

= u(r,t)e * = C = u(zp,0) = sinxg

2

= u(z,t) = e sinzg = e* sin(x — t* — 1).

(iv) Here

2t)=-3, z(0)=20 = x=-3t+x90 = TO=2x+3t
= Z—?:l—le—k?)t—mo = u(t):t+%t2—wot+0
= u(z,t)—t—2¢* + 20t = C = u(20,0) = 2§ + 1
= u(z,t)=t+ 3> —apt+ai+1=t+3t2—t(x+3t)+ (x+3t)*+1

=144t + 1+ bat+ 2%



