














0.7 Definition 6: Tangent plane

- Consider a function f(x, y) defined in D that represents a surface S in R3.

- This function has continuous first partial derivatives in D.

- Also, P0(x0, y0, z0) is the center of an open disc Br(P0) ⊆ D.

- Let C1 and C2 be the two curves obtained by intersecting the surface S with the two
planes x = x0 and y = y0, respectively. If T1 and T2 are the tangent lines at the point P0

to the curves C1 and C2, respectively,

then the tangent plane to the surface S at P0 is defined to be the plane that contains both
tangent lines T1 and T2.

0.8 Theorem 2: Equation of the tangent plane

If f(x, y) and the surface S satisfy the conditions of the previous definition then, an equa-
tion of the tangent plane to the surface S, represented by the equation z = f(x, y), at the
point P0 is given by

z − z0 = fx(x0, y0)(x− x0) + fy(x0, y0)(y − y0)

0.9 Definition 7: Linear approximation of f at (x0, y0)

For f satisfying the conditions of Definition 1, we define the linear approximation of f at
(x0, y0) as

L(x, y) = f(x0, y0) + fx(x0, y0)(x− x0) + fy(x0, y0)(y − y0)

0.10 Definition 8: Differentiability

Assume f has partial derivatives at (x0, y0)) ∈ D, we will say that f is differentiable at
(x0, y0) if

∆z = f(x0 + ∆x, y0 + ∆y)− f(x0, y0) = fx(x0, y0)∆x + fy(x0, y0)∆y + ε1∆x + ε2∆y,

where ε1, ε2 → 0 as (∆x, ∆y) → (0, 0)

0.11 Theorem 3: Sufficient condition for differentiability

If the partial derivatives fx and fy exist near (x0, y0) and are continuous at (x0, y0), then
f is differentiable at (x0, y0).








