Solution 2

1) The characteristic equations and the parametric initial conditions are

x(t,s) =1, y(t,s) =1, wult,s) =2u+1,
x(0,5) =s, y(0,5) =0, u(0,s)=0.

Solve the above equations to obtain the characteristic curves:

e — 1

x(t,s)=t+s, y(t.s)=t u(ts) = 5

Invert the transformation (x(¢, s), y(t, 5)),
t=y, Ss=x—y.
Substituting to u, we get

e —1
2

u(x,y) =
2) The characteristic equations and the parametric initial conditions are

x(t,s) =x, y(t,s) =x+y, wu(t,s)=1,
x(0,5) =1, y(0,s)=s, u(0,s) =s.

Solve the above equations to obtain the characteristic curves:
x(t,s) =é', y(t,s)=(t+s)e, u(t,s)=t+s.
Invert the transformation (x(z, s), y(t, s)),

t = log x, s:X—logx, x> 0.
X

Substituting to u, we get
u(x,y) = X, x> 0.
X



3) The characteristic equations and the parametric initial conditions are

x(ts) =1, y(t.s) =2, w(t,s) = ") < (7)), = 1,
x(0,5) =0, y(0,5)=s, u(0,s)=1.

Solve the above equations to obtain the characteristic curves:

x(t,s) =1, y(t.s)=2t+s, ™) =14l ou(t,s)=—logle™ —1).
Invert the transformation (x(z, s), y(t, 5)),
t=x, s=y-—2x
Substituting to u, we get
u(x,y) = —log(e ! —x), x<e L.

4) The characteristic equations and the parametric initial conditions are

xt(tv S) =X, )’t(t’ S) =) ul‘(t’ S) = —u,
x(0,s) = coss, y(0,s) =sins, u(0,s)=1.

Solve the above equations to obtain the characteristic curves:

x(t,5) = e'coss, y(t,s) =e'sins, u(t,s)=e".

Then we get
1
u(x,y) = ——=—=, (%) #(0,0).
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