
3.1: Higher-Order Partial Derivatives

■ Notation for second partial derivatives of f = f(x1, . . . , xn)
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■ Notation for third partial derivatives of f = f(x1, . . . , xn)

• R2: fxxy,
∂3f

∂y∂x2
,

∂3f

∂x2∂x
2
1

.

■ Th. 1: Mixed derivative theorem

If f is of class C2, then the mixed 2nd partial derivatives are equal.

Examples fxy = fyx fxz = fzx



3.2: Taylor Polynomials

n-th order Taylor polynomial at x0 for f(x) of class Cn+1
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Note

1. A Taylor polynomial of degree n consists of the first n + 1 terms of the Taylor

series.

2. T1(x) = L(x), the linearization of f . For n ≥ 2 you get a higher-order approxi-

mation of f .

Example: Compute T2(x) at x0 = 2 for f(x) = ex.

f ′(x) = ex and f ′′(x) = ex.
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3.2: Taylor Polynomials

n-th order Taylor polynomial at (x0, y0) for f(x, y) of class Cn+1

Tn(x, y) = f(x0, y0) +

(
∂f

∂x
(x0, y0) [x − x0] +

∂f

∂y
(x0, y0) [y − y0]

)

+
1

2!

(
∂2f

∂x2
(x0, y0) [x − x0]

2 + 2
∂2f

∂x∂y
(x0, y0) [x − x0][y − y0] +

∂2f

∂y2
(x0, y0) [y − y0]

2

)

+ · · · +
1

n!

n∑
j=0

(
n

j

)
∂nf

∂xn−j∂yj
(x0, y0) [x − x0]

n−j [y − y0]
j

Remarks

•
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accounts for equal mixed partial derivatives

• The order of the derivative and power of the corresponding variable are equal


