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Egzersiz 9 (Fan-like Characteristics and Shock Waves). Consider the PDE
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subject to the initial condition.
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(a) [10p] Replace (1) by a system of 2 ODEs.

(b) [20p] Plot the characteristics (
t

x) of this problem.

(c) [50p] Solve (1) subject to (2).

(d) [4p+8p+8p] Sketch the graph (
u

x) of the solution, u(x, t), at times t = 0, t = 1 and t = 2.

Ödev 4’ün çözümleri

8. (a) Since ∆ = B2 −DAC = 0, the PDE is parabolic. The characteristic equation is dy
dx = B±

√
∆

2A = 2±0
2 = 1 and

the characteristic curve is y = x + c. Using the transformation ξ = y − x and η = y we find the canonical form
uηη = u+ 7.

Keeping ξ constant, this is a second order linear ODE in η. You know how to solve equations like this from MAT371.
Its general solution is u(ξ, η) = C1(ξ)eη + C2(ξ)e−η + 7.

Finally, changing back to the original variables, we get u(x, y) = C1(y − x)ey + C2(y − x)e−y − 7.
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