5. (i) As in Section 12.3 (with ¢ = 1),

wz,t)=F(x —t)+ Gz +t) = wu(z,t)=—-F(z—1t)+G (x+1)
= u(z,0)=Fx)+Gx)=2-2 = Fl(z)+G(z)=1,

w(z,0)=—-F'(2)+G(x)=-2 = Fl(z)=3, G'(z)=—3
= F@)=32+C, G(z)=-3z+Cs,

F)+Gz)=2—2 = Ci+Cy=-2
= wzt)=2x-t)+C1—i(@+t)+Co=a—2t—2.

(ii) As in (i) but with ¢ = 3,

u(z,t) =F(x—3t) +G(x+3t) =

ug(x,t) = =3F'(x — 3t) + 3G’ (x + 3t)

= Fl(z)+G(z)=2x

2® + o+ Co,

= u(z,0) = F(z) 4+ G(z) = 22

= fuy(z,0)=—F'(z)+ G (z) = (z+1)

= F@)=3%z-% G@==Iz+;

= F@)=fa’—ja+C, G@)=1
Flz)+Gx)=2> = C;+0Cy=0

= u(z,t) = 3 (z —3t)

= 2% + xt + 9% + ¢.

6. (i) By (12.6),

— L@ =3)+C1+ 5 (z+3t)*+ L (z+3t) + Co

u(z,t) = F(x —t) + Gz + 1).

If z > t, then

u(z,0) = F(z) + G(z) =2z — 1
u(2,0) = —F'(z) + G'(z) =3

F(x) —%LE—FCl,
Fx)+G(z) =2z -1

1

= F'(z)+G'(x)
= F(r)=-1

G(.I’)Z%SIJ—FCQ,
= (Ci14+0Cy=-1
u(z,t)=—-2(x—-t)+2(x+t)+C1+Cy =22+ 3t — 1.
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If x < t, then

u(0,t) =F(-t)+G(t)=0 = F(-t)=-G(t), t>0
= F(2)=-G(z), 2<0
= u(z,t)=-Gt—z)+Gt+z)=-3(t—2)—Co+2(t+2)+Cy =5z
(i) As in (i),
u(z,t) = F(z —t) + G(x + t).
Ifx>%t,then
u(z,0) = F(z) + G(z) =sinz = F'(z)+ G'(z) = cosz,
ui(z,0) = —F'(x) + G'(z) = 22 — 4
= F'(z)=2—-x+3cosz, G'(z)=2—2+1 cosz
= F(z)=2r— 32>+ 3sina+C, Gz)=32°—22+3sinz+Co,
F(z)+G(z) =sinz = C1+Cy=0
= u(:c,t):Z(x—%t)—%(m—%tﬁ—{—%sin(x—%t)—f—C’l
2+ i)+l @i+ Llsin(z+10)+Cy
:a:t—2t+sinxcos(%t).

Ifz < %t, then

u(z,t) = -Gt —z) + Gt +x)
= —1(3t-a) +2(3t—a) — L sin(3t—2) - C
+l(ltva)’ —2it+a2)+Lsin(Lt+2)+Co

= mt—4x+sinxcos(%t).



