The Du Fort-Frankel Scheme
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Note that this may be viewed as a modification of 

The leapfrog scheme.

Explicit, non-dissipative, unconditionally stable with order of accuracy 
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This scheme is distinctive in that it is both explicit and unconditionally stable.

We could rewrite it as,
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The amplification polynomial 
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If 
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and if 
[image: image8.wmf]0

sin

4

1

2

2

2

<

-

q

m

b

, then


[image: image9.wmf]1

1

4

4

1

4

)

2

1

(

1

sin

4

)

cos

2

(

|

|

2

2

2

2

2

2

2

2

2

2

<

+

+

-

=

+

-

+

=

±

m

m

m

m

q

m

q

m

b

b

b

b

b

b

g


Thus, for any value of 
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 or 
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 we have 
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However, it’s consistent 
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(Ex. 6.3.2)

Thm：An explicit, consistent scheme for parabolic system is convergent implies 
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Rmk：We can only prove this for special case 
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pf：Since 
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 depends on 
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    But any explicit scheme 
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   we will need 
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Lower-Order Terms and stability

Cor 2.2.2 show that lower-order terms can be ignored in determining stability.

These doesn’t always apply directly to parabolic equation.

Ex：Forward-time central-space scheme for 
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We have 
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so cor 2.2.2 can not be applied

Rmk：first order terms give 
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Nonetheless 
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and the first derivative term gives an O(k) contribution to 
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, it does not affect the stability.
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