(b) Leapfrog-in-time and centered-in-space schemes

The advection equation can also be approximated by the leapfrog (second-order
centered) in time and second-order centered difference in space scheme,
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Now apply the fourth-order centered difference scheme in space and the leapfrog
scheme in time to the advection equation (12.3.1),
ul Tt — 7! N 8(uipy —ul_) — (ul, —ul_,)

2At 12Ax

=0, (12.3.65)

1

Solve for ul "

C - - - p
T e 1 € [8(ufy —uly) = (. — uly)], (12.3.66)

where C is the Courant number, as defined earlier. It can be shown that
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is called the Courant number. Substituting o = w, + iw;, where both w, and w; are real
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