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1 Let u(x,t) be the solution to the Cauchy problem (40 %)

[image: image111.wmf]c

x

c

x

c

x

y

-

+

=

ln

2

1

)

(


where c is a constant, t denotes time and x denotes a space coordinate.

(a). Solve the problem using the quasi-linear PDE

Decompose the PDE to three simultaneous ODEs.

Find and plot the characteristic line.

Plot the surface using parametric form and explicit solution.
(b). Solve the problem using the general nonlinear form

Decompose the PDE to five simultaneous ODEs. 
Find and plot the characteristic strip.

Plot the surface using parametric form and explicit solution.
(c).  A person leaves the point 
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 at time t=0  and moves in the positive x direction
with a velocity c (i.e, the quantity x-ct is fixed for him). Show that 
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, then the solution as seen by the person approaches zero as t becomes infinity.

(d) What will be observed by such a person if 
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Sol： 

The characteristic equations and the initial conditions are
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Let us check the transversality condition:
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We solve the equations and get
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Therefore, the solution is
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The observer that starts at the point 
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 sees the solution
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Therefore, if 
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,the observed solution decays, while if 
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 the solution explodes in a finite time. We finally remark that if 
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(b)

Let 
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The characteristic equations and the initial conditions are
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Fortunately, we can find 
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2. Solve 
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What is the characteristic line at (0,0) ? (10 %)
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特徵線:
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特徵線: 
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3. Solve 
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 EMBED Equation.DSMT4  [image: image47.wmf]2
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     Characteristic line 
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If we solve by using
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where k is a constant

解會改變嗎 ? (10 %)  特徵線會改變嗎 ? (10 %) k 有限制嗎 ? (10 %)
Sol：

(1)
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所以解不會改變
(2)

     Characteristic line 
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(3)
在解不改變的情況下
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4. 學習 PDE 課 有何收獲 (10 %) 心得 (10 %) 與 建議 (10 %)  ? 
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