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Ω ⊂ R
3

Γ = Γ0 ∪ Γ1
(λ+ 2μ+ κ)∇∇ · u− (μ+ κ)∇×∇× u = −κ∇×ϕ,
(α+ β + γ)∇∇ ·ϕ− γ∇×∇×ϕ− 2κϕ = −κ∇× u,

{
u = g1 Γ0,
ϕ = g2 Γ0,

{
tlknl = t(n)k Γ1,
mlknl = m(n)k Γ1,

u ϕ tlk
mlk ρ j λ μ

κ, α, β, γ nj

t(n)k m(n)k

u ∈ C2(Ω) ϕ ∈ C2(Ω)
u = u1e1+ u2e2+ u3e3 ϕ = ϕ1e1+ϕ2e2+ϕ3e3

DM1D u+ κVecDϕ = 0,(
D − i

√
2κ
γ

)
M2

(
D + i

√
2κ
γ

)
ϕ+ κVecDu = 0,
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Ω ⊂ R
3

Γ1

((((λ+ 2μ+ κ)∇∇ · u− (μ+ κ)∇
(α++++++ βββββββββ +++++++++ γγγγγγγγγ)))∇∇∇∇∇∇∇∇∇∇∇ ·ϕ− γ∇×∇

{
uuuuu ===== ggggg111 Γ0,
ϕ === ggggg22222 Γ0

u
mlklklkkk ρ

κ,κκ ααααα,ααα β, γ
t(



M1 M2

M1w := −(λ+ 2μ+ κ)w0 − (μ+ κ)w1e1 − (μ+ κ)w2e2
−(μ+ κ)w3e3,

M2w := −(α+ β + γ)w0 − γ w1e1 − γ w2e2 − γ w3e3,

w = w0 + w1e1 + w2e2 + w3e3

{
DM1D u+ κVecDϕ = 0,(

D − i
√

2κ
γ

)
M2

(
D + i

√
2κ
γ

)
ϕ+ κVecDu = 0,

{
u = g1 Γ0,
ϕ = g2 Γ0,
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u = FΓg̃1 + TM−1
1 FΓ(trTM

−1
1 FΓ)

−1QΓg̃1
−κTM−1

1 T VecDϕ,

ϕ = Fαg̃2 + TαM
−1
2 F−α

(
trTαM

−1
2 F−α

)−1
Qαg̃2

−κTαM
−1
2 T−αVecDu,

g̃1 = g1 + κ trTM−1
1 T VecDϕ g̃2 = g1 + κ trTαM

−1
2 T−αVecDu
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= 00000000,

κVecDu = 0,

Γ0,
Γ00000,,,

M−1
1MM FΓFF (trTM−1

1MM FFFΓΓΓΓΓΓΓFF ))))−1111QQQQΓg̃1
1

1 T VecccccccDDDDDDDϕϕϕϕϕ,

αFF g̃2 + TαααααααααTTTTT MMMMMMMMM−1
2222222MMMMMMMMMMMM F−FF α

(((((
trtt TTTTTTTTTαααααTTTTTTT M−1

2MM F−FF α

)−−−111111
Qαg̃2

−κTαααααTT MMMMMMMMM−1
22222222MM TTTTTTTTT−−TT αααααααααVeVeVecccccccDDDDu,

T VecDϕϕϕϕϕϕϕϕϕ g̃2 = g1 +++++++++ κκκκκ trtt TαTT MMMMMM−−−−−−1
22222MMMMMM T−TT αVec
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