FETI — Idea
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FETI — Derivation

Original problem equivalent to constrained man.
problem. Using Lagrange multipliers:

A, 0 B | [ u] [ fi
A2 B;_ U9 fz
0 An B]—l\_f UN In
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If
RY(f—B' ) =0
then

u = AV (f—B'\)+ R¢
Elimination of w:
F —G|[A] _ [BA'f
o o Jlel = 17T
(F=BA'B'" G=BR)
Projection method: U,q := {A € U : G'\ = 0}

A = Ao + A

:GT)\():O €Vaq
P:=1-QG(G'QG)'G" : U — Uy
X =QG(G'QG) 'R f
Solve
P'FX = P"BAY(f — B™\o)



FETI — Overview

Spaces:
N
Y = H VI})L (Qz) broken space of FE functions
1=1
_ M . 1
U =R space of Lagrange multipliers

Uwa = {NEU:G"X=0}

Z = RNfoat parameter domain for ker(A)
Operators:
Al Y* -5 Y B:Y - U*
R:7Z—->Y fey”

More operators:
F:= BA'B' : U — U*
G := BR : Z — U”"
Q :U"—->U
P=I1—-QGG'QG)'G" : U — Uy

Unpreconditioned FETI:

Xo=QG(GTQG)'Rf

d := PTBA'(f — BT)\)

solve PTF XA = d with CG and initial value 0
A= Ao+ A

£ :=—(G'QG)'G'QBA(f — B'X)
u:=AN(f—B'\)+ R¢



