
Taylor Series: Two Variables

Theorem (Taylor Series in Two Variables)

Suppose f is sufficiently continuously differentiable in a neighborhood of
(x0,y0). Then
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Examples

Let ~u0 = 〈x0,y0〉.
• First order: f (~u0 + 〈h,k〉) = f (~u0)+

[
fx(~u0)h+ fy(~u0)k

]
• Second order: f (~u0 + 〈h,k〉) = f (~u0)+

[
fx(~u0)h+ fy(~u0)k

]
+ 1

2

[
fxx(~u0)h2 +2 fxy(~u0)hk+ fyy(~u0)k2

]
• Third order: f (~u0 + 〈h,k〉) = f (~u0)+

[
fx(~u0)h+ fy(~u0)k

]
+ 1

2

[
fxx(~u0)h2 +2 fxy(~u0)hk+ fyy(~u0)k2

]
+ 1

3!

[
fxxx(~u0)h3 +3 fxxy(~u0)h2k+3 fxyy(~u0)hk2 + fyy(~u0)k3

]


