第9次作业
Leveque 书：习题 9.1  (For color equation 9.12) ; 9.2 

9.1 Compute the local truncation error for the method（9.18）in the case where no limiter is applied. Show that when
[image: image1.wmf]()
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is not constant the method fails to be formally second-order accurate.

（9.18）
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（9.12）
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解：

 
[image: image4.wmf](

)

(

)

1

1/21/21/21/21/21/2

2

22

1/21/21/21/2

2

2

1/21/21/21/21/21/2

11

22

1

          

2

11

       

22

nn

iiiiiiii

iiii

n

iiiiiii

t

QQssWssW

x

t

sWsW

x

tt

QsWsWsWs

xx

++-

---+++

++--

--++++

Déù

æöæö

=--++

ç÷ç÷

êú

D

èøèø

ëû

D

æö

+-

ç÷

D

èø

DD

æö

=-++-

ç÷

DD

èø

(

)

2

1/21/2

2

22

111111

11

       ()()()()

22

ii

nnnnnnnnn

iiiiiiiiiiiii

W

tt

QuQQuQQuQQuQQ

xx

--

-++++-

DD

æö

éùéù

=--+-+---

ç÷

ëûëû

DD

èø

将精确解
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代入以上格式，并对各项做泰勒展开，得到
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为简单起见，省略上下角标，得到
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另一方面，从(9.12)的精确解可得
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将
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处做泰勒展开，有
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综上，局部截断误差为
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9.2 Use the Lax-Wendroff approach described in Section 6.1, expanding in Taylor series, to derive a method that is formally second-order accurate for the variable-coefficient color equation（9.12）. Compare this method with（9.18）using（9.17）.

（9.12）
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（9.18）
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解：
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根据
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上式右端取前四，用中心差分近似代替空间导数，可得Lax-Wendroff格式
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定义正负速度为 
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利用
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定义
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则上述Lax-Wendroff格式可写为类似（9.18）的形式
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与(9.18)主要差别在于波对流的速度的定义不同。
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