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Derivation of Heat Equation
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Summery: Heat Equation



Wave Equation

The wave equation describes how waves propagate. 
This 1D wave propagates at the speed of 𝒄 .
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How to prove డஐ ஐ

𝒏 ൌ 𝒏𝒙, 𝒏𝒚, 𝒏𝒛

Key idea:   𝒏 ൌ ሺ𝒏 ⋅ 𝐞𝐱ሻ𝐞𝐱 ൅ ሺ𝒏 ⋅ 𝐞𝐲ሻ𝐞𝐲 ൅ ሺ𝒏 ⋅ 𝐞𝐳ሻ𝐞𝒛

𝐞𝐱 ൌ 𝟏, 𝟎, 𝟎  , 𝒆𝒚 ൌ 𝟎, 𝟏, 𝟎 , 𝒆𝒛 ൌ ሺ𝟎, 𝟎, 𝟏ሻ

∬ 𝒏 ⋅ 𝐞𝐱ሺ𝐞𝐱 𝑝ሻడஐ  𝑑S = 𝐞𝐱∬ 𝒏 ⋅ ሺ𝐞𝐱 𝑝ሻడஐ  𝑑S

ൌ 𝐞𝐱 ම 𝛻 ⋅ ሺ𝐞𝐱 𝑝ሻ𝑑𝑉 ൌ
ஐ

𝐞𝐱 ම 𝐞𝐱 ⋅ 𝛻𝑝 𝑑𝑉
ஐ

Similarly, we have ∬ 𝒏 ⋅ 𝐞𝒚ሺ𝐞𝒚 𝑝ሻడஐ  𝑑S ൌ 𝐞𝒚 ∭ 𝑒௬ ⋅ 𝛻𝑝 𝑑𝑉ஐ &    ∬ 𝒏 ⋅ 𝐞𝒛ሺ𝐞𝒛 𝑝ሻడஐ  𝑑S ൌ 𝐞𝒛 ∭ 𝐞𝐳 ⋅ 𝛻𝑝 𝑑𝑉ஐ
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