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One-dimensional FEM for solving Poisson equation 
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coefficients



𝑿 ൌ 𝐑𝐧 𝒂 𝒖, 𝝓 ൌ 〈𝑨𝒖, 𝝓〉 𝒃 𝝓 ൌ 𝒇 ⋅ 𝝓

𝑎 𝑢, 𝜙 ൌ 𝑏 𝜙    ∀𝜙 ∈ 𝑋

𝑢 ൌ 𝑎𝑟𝑔 min
௨∈௑

Φ 𝑢 : ൌ
1
2 𝑎 𝑢, 𝑢 െ 𝑏 𝑢

definition

A: 𝑛 ൈ 𝑛 positive definite matrix.
𝒂 u, u ൒ 𝐶 || 𝑢||ଶ  ∀𝑢 ∈ 𝑋

Hibert space
𝒂: X → 𝑅 is linear.

Today, we will show the solvability by proving the following relations:

Lax-Milgram Theorem
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𝑿 ൌ 𝐇𝟎
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𝑎 𝑢, 𝜙 ൌ 𝑏 𝜙    ∀𝜙 ∈ 𝑋

𝑢 ൌ 𝑎𝑟𝑔 min
௨∈௑

Φ 𝑢 : ൌ
1
2 𝑎 𝑢, 𝑢 െ 𝑏 𝑢

definition

𝒂: X ൈ 𝑋 → 𝑅 is bilinear.
𝒂 u, u ൒ 𝐶 || 𝑢||ଶ  ∀𝑢 ∈ 𝑋

Hibert space

𝒂: X → 𝑅 is linear.

Today, we will show the solvability by proving the following relations:

Lax-Milgram Theorem

Poincare inequality
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