Task:

Consider the equation y - u, — x - u,, = 0, (y = 0). Check for each of the following initial
conditions whether the problem is solvable. If it is solvable, find a solution. If it is not, explain
why:

(a) u(x,0) = x?

(b) u(x,0) = x

(c)u(x,0)=x, x>0

Solution:
Y uy—x-u, =0, =0)

dx dy
y  —x
—xdx = ydy

ydy + xdx =0
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u(x,y) =0 (7"‘7) = Cz(yz + Xz)

(a)
u(x, 0) = x?

u(x,0) = ¢c,(0% + x?)

u(x,0) =x

u(x,y) =y7+x,x> 0,y=0
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Answer:

@ulx,y)=y2+x%,y>0
y2
(b) u(x,y) =?+x,y2 0

2
(c) ulx,y) =y;+x,x>0,y20
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