The explicit, upwind approximation to u; = —vu, (v > 0) is:

Uz, thr) = Ui te) Ui ty) — U@io1, t)

At Ax
We substitute U (z;, ) = an (t)el ™

am(tk_,_l)elmxi _ am(tk)elmmi _ am(tk)elm:ri _ am(tk)elm:pi,l
At Az
or
am(tk-i-l) - am(tk)e[mmi ~ (t )efmxi _ elm(xi—AI)
At m\*k Az
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wherer = “SL. Then the characteristic polynomial is:
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which hasthe singleroot A = (1 — ) +re~ ™A% Asm variesfrom 1 to N, X traces out
acircle in the complex plane with center at 1 — » and radius r. Geometrically, it is clear
that all these points will lie inside the complex circle |A| = 1, if and only if the radius
r <1, thais, if At < %. Thus the explicit upwind method is stable if and only if this
bound on At holds.



