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Problem 4: Solve the following equation using characteristics

Uy, + Upy = 1, u(xy, 1) = 21/2.

Problem 5: In which region is it possible to solve the following equation using the
method of characteristics? Find the solution in this region.

2 2 _ _ 2
uy, +uy, =4u, u(0,x2) = x3.

Problem 6: Consider the equation

2
gu+g<%):0, t>0,reR (1)

with the boundary condition

u(z,0) =g(z), z€R, (2)
where
1 if x <0,
glx)=<1—2 ifzel0,1],
0 ifxz>1.

Find characteristics of this equation. Observe that two different characteristics may
intersect.

(i) Find all points which lie on at least two characteristics.
(ii) Consider @ = {(z,t), z € R,t € (0,0.1)}. Solve problem (1), (2) in Q.
Bonus (100 points): Consider the curve 7 defined by (s(t),t) where
s(t)=(1+1)/2, t>0.

Consider Q = {(z,t) : © € R,t > 0}\~. Does there exist a function u € C'(2) satisfying
(1), (2) for (z,t) € Q7



