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Finite Di�erence
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Finite Di�erence
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Explicit vs Implicit

Consider a model equation like

∂F

∂x
+
∂G

∂y
= 0

(e.g., continuity where F = ρu and G = ρv)

Explicit: Vectorizable, easier to implement, but
requires smaller step sizes for stability.

Implicit: Can take larger step sizes, but memory
intensive.



Example

k1
∂u

∂y
+ k2

∂2u

∂y2
= k3

Matrix form for a column (e.g., constant i):



a1 b1 c1
. . .

aj−1 bj−1 cj−1

aj bj cj

aj+1 bj+1 cj+1

. . .

aN bN cN





u1

...

uj−1

uj

uj+1

...

uN


=



d1
...

dj−1

dj

dj+1

...

dN





Conservation Form

Conservation Form

Euler equations in conservation form

∂U

∂t
+
∂F

∂x
+
∂G

∂y
+
∂H

∂z
+Q = 0

U =



ρ

ρu

ρv

ρw

e





F =



ρu

ρu2 + p

ρuv

ρuw

(e+ p)u



G =



ρv

ρuv

ρv2 + p

ρvw

(e+ p)v



H =



ρw

ρuw

ρvw

ρw2 + p

(e+ p)w



Q =



0

ρfx

ρfy

ρfz

pq̇ + ρ(ufx + vfy + wfz)
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