
VECTOR IDENTITIES4

Notation: f, g, are scalars; A, B, etc., are vectors; T is a tensor; I is the unit
dyad.

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

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

(3) A× (B×C) + B× (C×A) + C× (A×B) = 0

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

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

(6) ∇(fg) = ∇(gf) = f∇g + g∇f

(7) ∇ · (fA) = f∇ · A + A ·∇f

(8) ∇× (fA) = f∇×A +∇f ×A

(9) ∇ · (A×B) = B ·∇×A−A ·∇×B

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

(11) A× (∇×B) = (∇B) · A− (A ·∇)B

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

(13) ∇2f = ∇ ·∇f

(14) ∇2A = ∇(∇ · A)−∇×∇×A

(15) ∇×∇f = 0

(16) ∇ ·∇×A = 0

If e1, e2, e3 are orthonormal unit vectors, a second-order tensor T can be
written in the dyadic form

(17) T =
∑

i,j
Tijeiej

In cartesian coordinates the divergence of a tensor is a vector with components

(18) (∇·T )i =
∑

j
(∂Tji/∂xj)

[This definition is required for consistency with Eq. (29)]. In general

(19) ∇ · (AB) = (∇ · A)B + (A ·∇)B

(20) ∇ · (fT ) = ∇f ·T+f∇·T
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