2. (i) We have

If x> %t, then

=

=

Ifx < %t, then

=

=

du
= z=1it+const = i u(z,t) = Ce'
z(0) =2z = x:%t—kwo = xozw—%t

u(z, t)e ™t = C = u(xg,0) = %0 = e*~t/2

u(x,t)

t0)=to = axz=35t—3to to =1t — 2z
u(z,t)et = C =u(0,tg)e " = e "0 =2t

u(z,t) = e,

=

Since the solution is continuous across the line x = %t, we can write

e <1t
u(x,t) = Gt oo 1y
(i) As in (i),
¥'(t)=2 = x=2t+ const.
If > 2t, then
zx(0)=zy = x=2t+x9 = x0=2-—21
d
= d—?:x2:(2t+xo)2 = u(w,t) =12t +30)° +C
= u(z,t) — (2t +20)° = C =u(x0,0) — 2 2 = 2o — + 2}
= u(z,t)=z—2t— L (x—2t)°+ L%
If < 2t, then
t0)=tyo = a=2-2tg = to=22t—z)=t—31z
d
= d—?—x2:4(t—t0)2 = ulw,t)=S(t—to)?+C
= u(z,t) — 3 (t—to)’ =C=u(0,ty) =t5 =1 (2t — 2)*
= u(z,t)=1@t—2)’+35(t—t)’=102t—2)*+ %"



The solution is continuous across the line x = 2¢, so

(2.1) 1 (2t —2)? + § 23, r < 2t
u(z,t) =
r—2t—§(x—2t)3+ a3, x>2L

3. (i) With z = z(y), we have

Z(y)=2, z(0)=zy = x=2+x0 = T0=—2y
du

= d—y:uy+umd—§:u =  u(z,y) =CeY

= u(z,y)e ¥ =C on x =2y + xo.

Let (x1,y1) be the point of intersection of the characteristic and the data line. Then

T1—2y1 =29, T1—n=1 =

Ty =2—-x9, Yy1=1-1a0
= u(z,y)e ¥ =C=u(x,y1)e "

(221 —yr)e™
[2(2 — o) — (1 - xo)]exo_l = (3 —xq)e® !
= u(z,y) =B —x+2y)e” W e¥ = (324 2y)e” V!

(ii) As in (i),

Zy)=-1, z(0)=29 = zx=-y+z0 = To=T+Y
du

d—y=2y = u(z,t)=y*+C,

r1t+y1=x0, T1+2y1=1 = 1z =2x0—1,

u(z,y) —y* =C =u(z1,11) — ¥ = 2191 — Y3

= (220 — 1)(1 — z0) — (1 — z0)* = (1 — 20) (3o — 2)
uw(z,y) = (1 —x —y)(3x + 3y — 2) + >

yn=1-—x9

=
4. (i) As in Section 12.2,

() =u+t, =(0)=umx
C;—l;:l = ulz,t)=t+C =

u(z,t) =t+x9 =

4

u(z,t) —t = C = u(xo,0) = zo
r=ut+t=z0+2t =

L ow(et) = ttaemts T
u\x = Xro =
) 0 t—f—l

Y

x:x0t+t2+x0




(ii) Here

Z{t)=1, z(00)=z9y = z=t+z9y = z9=T—1

= — =2 = ——=—t’4+C
at u +
N S N
u(x,t) u(zo, 0)
1 1
= u(x,t)



