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FETI – Derivation
Original problem equivalent to constrained min.
problem. Using Lagrange multipliers:

A1 0 B>1
A2 B>2

. . . ...
0 AN B>N
B1 B2 · · · BN 0



u1

u2
...
uN
λ

 =


f1

f2
...
fN
0


If

RT (f −BTλ) = 0

then
u = A†(f −B>λ) +Rξ

Elimination of u:[
F −G
G> 0

] [
λ
ξ

]
=

[
BA†f
R>f

]
( F = BA†B> G = BR )

Projection method: Uad := {λ ∈ U : G>λ = 0}

λ = λ0︸︷︷︸
:G>λ0=0

+ λ̃︸︷︷︸
∈Uad

P := I −QG(G>QG)−1G> : U → Uad

λ0 = QG(G>QG)−1R>f

Solve

P>F λ̃ = P>BA†(f −B>λ0)



FETI – Overview
Spaces:

Y =
N∏
i=1

V h
D(Ωi) broken space of FE functions

U = RM space of Lagrange multipliers

Uad = {λ ∈ U : G>λ = 0}

Z ∼= RNfloat parameter domain for ker(A)

Operators:

A† : Y ∗→ Y B : Y → U∗

R : Z → Y f ∈ Y ∗

More operators:

F := BA†B> : U → U∗

G := BR : Z → U∗

Q : U∗→ U

P := I −QG(G>QG)−1G> : U → Uad

Unpreconditioned FETI:

λ0 := QG(G>QG)−1R>f

d̃ := P>BA†(f −B>λ0)

solve P>F λ̃ = d̃ with CG and initial value 0
λ := λ0 + λ̃
ξ := −(G>QG)−1G>QBA†(f −B>λ)
u := A†(f −B>λ) +Rξ


