MAE/MSES502, Fall 2015, HWS5 Solutions

Prob 1
ulx, ) =20 ifr<x<l+21
1+¢
_ L x5t Jif 142 < x<3+¢
2 1-0.5¢
=0 , otherwise .

Finite-time blowup occurs when the second segment with 1+2 ¢ < x < 3 +¢ becomes vertical, i.e., its
"shadow" on the x-axis is reduced to a point. This means 1+ 2 ¢ = 3 +¢. So, the critical time is ¢ = 2.

Plot of solution:
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Prob 1, Plot of characteristics:
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Prob 2

u(x,t) = exp(—x,’— t) , where x, is determined numerically from

x =x,+ 2 exp(-x,’) [1- exp(- £)].
Plot:

o
(o]
T

o
(o]
T

e
]
T

o
»
T

o
~
T




Prob 3
u(x, y, 1) = exp[ — {(x exp(-0))* + (v — £/2)*} + 2¢]

Prob 4
2

u(x, 1) = —— expl (=) +1

Prob 5
G(t,t")=exp[- B t+t*2)+(Bt'+1t'%2)]



