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V = (L2(Ω))n.

v ∈ V = (L2(Ω))n
v(x) = (vi(x))1≤i≤n x = (xi)1≤j≤m ∈ Ω
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‖curl(v)‖2dx
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div curl

Jsuter(v) =
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∫

Ω

α‖∇div(v)‖2 + β‖∇curl(v)‖2dx

v

div curl

Jm(v) =
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α‖∇mdiv(v)‖2 + β‖∇mcurl(v)‖2dx
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∫
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‖∇ui(x)‖2 + ϕ(x)‖u(x) − v(x)‖2dx

ε u v ϕ v
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(ε)

∇uε(u) = 0

∇ε ∇ε

∇ε

ε̂

∇εgrad(u) = −∆u(x) + ϕ(x)(u(x) − v(x))

ui

∂

∂t
ui(x, t) = ∆ui(x, t) − ϕ(x)(ui(x, t) − vi(x)), 1 ≤ i ≤ n

L u
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Jr(v) = ‖Φ(v)‖ ε

εΦ(u) =
1

2

∫
Ω

‖Φ(u(x))‖2 + ϕ(x)‖u(x) − v(x)‖2dx

ε u v ϕ v

Φ ϕ v ∇εΦ

∇εgrad ∆u(x)

v1 = v1(x, y)
v2 = v2(x, y)

100% 10% 40
200

1%
10%

4% 40%




