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1 ベクトルの公式

Theorem 1.1. a, b, c ∈ R3 とする．このとき以下が成り立つ．

(1) a× (b× c) = (a · c)b− (a · b)c
(2) (a× b)× c = (a · c)b− (b · b)a
(3) a× (b× c) + b× (c× a) + c× (a× b) = 0

(4) a · (b× c) = b · (c× a) = c · (a× b) = det([a, b, c])

2 ベクトル解析

Theorem 2.1. f , g : R3 → R3, ϕ : R3 → Rとする．このとき以下が成り立つ．

(1) ∇ · (∇× f) = 0

(2) ∇× (∇ϕ) = o

(3) ∇(f · g) = (f · ∇)g + (g · ∇)f + f × (∇× g) + g × (∇× f)

(4) ∇× (f × g) = f(∇ · g)− g(∇ · f) + (g · ∇)f − (f · ∇)g

(5) 1
2∇(f · f) = (u · ∇)f + f × (∇× f)

(6) ∇× (∇× f) = ∇(∇ · f)− (∇ · ∇)f
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