
MATH 162A Review: Vector Calculus

Facts to Know:

The chain rule: Let u = f(x1, · · · , xn) and let each xj = xj(t1, · · · , tm). Then

@u

@tj
=

nX

i=1

@u

@xk
· @xk

@tj
.

Under the Einstein convention, it can be written as

utj = uxk(xk)tj = uk(xk)j .

The product rule on vector-valued functions.

1.
@(f · g)

@t
=

@f

@t
· g + f · @g

@t

2.
@(f ⇥ g)

@t
=

@f

@t
⇥ g + f ⇥ @g

@t

Examples:

1. Prove that if k↵(t)k2 = 2, then h↵0(t),↵(t)i = 0.
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2. Prove that
d(eAt)

dt
= AeAt = eAtA.
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