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The Boundary Conditions in Matrix Form
Assume a discrete model

Au = b

where u,b ∈ Rn and A ∈ Rn×n. Now we wish to apply Dirichlet boundary conditions

D ≡ {i |ui = di}

then
F ≡ {i |i /∈ D}

Make partitioning of the original system[
AFF AFD
ADF ADD

] [
uF
uD

]
=

[
bF
bD

]
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Inserting the Boundary Condition
Insert Dirichlet boundary conditions

IuD = d

Into partitioned system [
AFF AFD
0 I

] [
uF
uD

]
=

[
bF
d

]
Resulting reduced system

AFFuF = bF − AFDd

Notice that boundary conditions end up as an extra term on the right-hand side (extra
source term)
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Natural boundary Conditions
Consider von Neumann type of boundary conditions

N ≡ {i |j /∈ i ∧ cjuj − diui = ei}

then
F ≡ {i |i /∈ N}

In matrix form
CuF + DuN = e

Into partitioned system [
AFF AFN
C D

] [
uF
uN

]
=

[
bF
e

]
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Natural boundary Conditions
The resulting reduced system (does anybody know what this is?)(

AFF − AFND
−1C

)
uF = bF − AFND

−1e

A little bit different than Dirichlet but has the same story
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