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5 Linear Elasticity

5.1 The Basic Equations

41 Let Ω ⊂ R
3 be a bounded domain with Lipschitz continuous boundary Γ := ∂Ω,

and let f ∈ [L2(Ω)]3, and t ∈ [L2(Γ)]3. We define the right handside F of an elastic
BVP (see the lectures, Chapter 3, Box (2)) by

〈F , v〉 :=

∫

Ω

fT v dx +

∫

Γ

tT v ds ∀v ∈ V :=
[

H1(Ω)
]3

.

Show, that F is in V ∗, i. e., that F is linear and bounded.

42 Let Ω ⊂ R
3 be a bounded domain with Lipschitz continuous boundary Γ := ∂Ω,

and let the displacement v = (v1, v2)
T ∈ [H1(Ω)]

2
. Let the strain ε(v) be defined as

ε(v) = 1

2

(

∇v + ∇vT
)

. Calculate the set R for which there holds v ∈ R ⇔ ε(v) = 0.

43* Consider the iteration (see lectures, Theorem 3.7, Equation (11))

(un+1 , v)
1

= (un , v)
1
+ τ (〈F , v〉 − a(un, v)) ∀v ∈ V0 ,

(Richardson with Laplace Preconditioner), where (see lectures, Chapter 3, Box (2))

(u , v)
1

=

∫

Ω

∇uT∇v dx ,

a(u, v) =

∫

Ω

ε(u)TDε(v) dx ,

〈F , v〉 =

∫

Ω

fT v dx +

∫

Γ

tT v ds .

Outline the scheme of how to apply a Finite Element discretization to this iteration.
Which systems have to be solved, and which matrix-times-vector multiplications
occur within the FE-discretized iteration?
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