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Vector Formulas

A · (B×C) = (A×B) ·C = C · (A×B) = (C×A) ·B = B · (C×A)

A× (B×C) = B (A ·C)−C (A ·B)

(A×B) · (C×D) = (A ·C) (B ·D)− (A ·D) (B ·C)

Derivatives of Sums

∇(f + g) = ∇f + ∇g

∇ · (A + B) = ∇ ·A + ∇ ·B

∇× (A + B) = ∇×A + ∇×B

Derivatives of Products

∇(fg) = f∇g + g∇f

∇(A ·B) = A× (∇×B) + B× (∇×A) + (A ·∇)B + (B ·∇)A

∇ · (fA) = f (∇ ·A) + A ·∇f

∇ · (A×B) = B · (∇×A)−A · (∇×B)

∇× (fA) = f (∇×A)−A× (∇f)

∇× (A×B) = A (∇ ·B)−B (∇ ·A) + (B ·∇)A− (A ·∇)B

Second Derivatives

∇× (∇×A) = ∇(∇ ·A)−∇
2
A

∇ · (∇×A) = 0

∇× (∇f) = 0

Integral Theorems

∫

V

(∇ ·A) dV =

∮

S

A · n̂ dS Gauss’s (divergence) Theorem

∫

S

(∇×A) · n̂ dS =

∮

C

A · d` Stokes’s (curl) Theorem

∫ b

a

(∇f) · d` = f(b)− f(a)

∫

V

(
f∇

2g − g∇
2f

)
dV =

∮

S

(f∇g − g∇f) · n̂ dS Green’s Theorem


