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1. Let p be a real number. Consider the PDEs
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(a) Find the characteristic curves for the equations.

(b) Let 
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(c) Let 
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(d) Explain why the result in (c) does not contradict the existence-uniqueness theorem.

Sol.
(a) Find the characteristic curves for the equations.
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(b) Let 
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(c) Let 
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第二個解
(1) 想法一
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把控制方程式再對
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微分一次
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令
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則Cauchy data 轉變為
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接著同上步驟解PDE
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(要滿足控制方程式)
把
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上式代回原本的控制方程式
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把
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所以
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(2) 想法二

因為Cauchy data為
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把
[image: image50.wmf](,)

uxy

上式代回原本的控制方程式
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整理可得

[image: image52.wmf]2

2()

()())

gy

xyfyygy

¢¢

Þ+=


因為等號右邊為
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的函數，所以
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滿足Cauchy data的條件
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所以全解為
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(d) Explain why the result in (c) does not contradict the existence-uniqueness theorem
因為可以找到兩個以上的解，都同時滿足控制方程式及Cauchy data，因此解可以有很多種選擇。
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