Solution Key for Assignment 6, 412, Applied PDE

12.2.3
T — 4t =z
w(z,t) = P(x — 4t)
w(0,t) = sin(3t)
3
w(z,t) = sin(—zl(x — 4t))
= sin(3t — zx)
12.2.4
T = ct+ xg
w(z,t) = w(xp,0) = f(xg) = f(xv —ct),x > ct
.T:C(t—to)étozt—z
c
w(z,t) = w(0,t) = h(te) = h(t — 2),z < ct
c
12.2.7 (a)
dz du
o = =
a2 =Y
x = 2u(xo,0)t + ¢
12.2.7 (b)

1.
xo <0=x—2f(x0)t <O,
u(z,t) =1,z < 2t;

2.

2t
O<x0<L:O<x—2t<L:>2t<x<L+4t

L

x
f(wo):1+fo
o T+ 2t
x:2(1+f)t+x0:m0: 2
L+x
u =
2
1+ %
3.
xg>L=>x—-2f(xo)t >L=0>L+4t
flzo) =2
r =4t + xg

u = 2.



12.4.1

u(z,t) = F(x — ct) + G(z + ct)

1.

x>ct,Glx+ct)=0,F(x—ct) =0
= u(z,t) = 0;

2.

r<ct,Glx+ct)=0

ule,t) = u(0,to) = h(to) = hit — =)

12.4.2

u(z,t) = F(x — ct) + G(z + ct)

f(z) =cosx,g(z) =0
1.

1
x<0,F(r)=G(x) = 5 CosT

u(0,t) = e ' = F(—ct) + G(ct),t > 0
2.

1
< —ct,F(zr)=G(z) = 5 CosT

1 1
u(z,t) = 5 cos(x — ct) — 5 cos(z + ct)

= cosx cosct

3.
0>x>—ct,G(x+ct) >0

Glx+ct) = e F(—x — ct)
_ (zHct)

u(z,t)=e ¢ —F(—x—ct)+ F(z —ct)

_Zz_¢

1 1
=e < '+ écos(x —ct) — écos(x+ ct)



