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Egzersiz 9 (Fan-like Characteristics and Shock Waves). Consider the PDE

ou 1 Ou
—+ = = t 1
8t+2uax 0, 0<t<3 (1)
subject to the initial condition.
1 z<1
w(z,0)=¢3 l<az<5b (2)
1 x>5.

Odev 4’iin ¢oziimleri

8. (a) Since A = B? — DAC = 0, the PDE is parabolic. The characteristic equation is Z—I = Bi\/Z = i =1 and
the characteristic curve is y = = + ¢. Using the transformation £ = y —x and n = y we ﬁnd the canomcal form
Upy = u + 7.

Keeping & constant, this is a second order linear ODE in 7. You know how to solve equations like this from MAT371.
Its general solution is u(&,n) = C1(&)e” + C2(§)e™ " + 7.

Finally, changing back to the original variables, we get u(z,y) = Ci1(y — z)e¥ + Ca(y —x)e ™V — 7.

(b) Ugw + 2Uzy + Uyy —u = (Ce¥ + CYe™Y) +2(—=Cye? —Cre¥ — Che ¥ 4+ Che™¥) + (Ce¥ 4+ 2C1e¥ + Cre¥ +
Cé’ey — 205671’ —+ Cgeiy) — (Cley + Che™ Y — 7) =7
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