MAT 203 Cheat Sheet Test 2
Suppose z = f(x,y) has continuous partials.

Then the tangent plane to f at the point P(x,, Y,,Z,)
is =1, (X, Yo ) (X %)+ f, (%, Yo ) (Y= Yo ) + 2o

If z = f(x, y), we write
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CLAIRAUT’S THEOREM Suppose f is defined on a disk D that contains the point

(a, b). If the functions f., and f;,. are both continuous on D, then

ﬂy(a, b) = fy,(a, b)
0z

The total differential dz = f.(x, y) dx + f,(x,y) dy = adx + 5 dy

|2] THE CHAIN RULE (CASE 1) Suppose that z = f(x, y) is a differentiable func-
tion of x and y, where x = g(r) and y = h(r) are both differentiable functions of 7.

Then z is a differentiable function of ¢ and
dz _ofdx ofdy azdx
dt odxdt dyd oxd

3] THE CHAIN RULE (CASE 2) Suppose that z = f(x, y) is a differentiable func-
tion of x and y, where x = g(s, t) and y = h(s, 1) are differentiable functions of s

and ¢. Then
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If f is a differentiable function of x and y, then f has a directional

derivative in the direction of any unit vector u = (a, b) and
D.f(x,y) = fux,y)a + f,(x,y) b

GRADIENT VECTOR Vf(x,y) = (fi(x,¥), £i(x,y)) = j—fi *

tangent plane to the level surface F(x,y,z) = k at P(x,, yo, 2)

F(x0, Yo, 20)(x = xo) + F,(xo0, Yo, 20)(y = Yo) + Fu(x0, Yo, 20)(z — z) =0

If f has a local maximum or minimum at (a, b) and the first-order
partial derivatives of f exist there, then f.(a, b) = 0 and f,(a, b)) = 0.

f;(a, b) = 0-, f;'(av b) and D = D(as b) . fu(al b).f:v,u (ﬂ, b) T [.f\'y(a! b)]! —

(a) If D > 0 and f..(a, b) > 0, then f(a, b) is a local minimum.
(b) If D > 0 and f,.(a, b) < 0, then f(a, b) is a local maximum.
(c) If D < 0, then f(a, b) is not a local maximum or minimum.

METHOD OF LAGRANGE MULTIPLIERS To find the maximum and minimum values
of f(x, y, z) subject to the constraint g(x, y, z) = k [assuming that these extreme

values exist and Vg # 0 on the surface g(x, y, z) = k]:
(a) Find all values of x, y, z, and A such that Vf(x,y, z) = AVg(x,y,2)
(b) Evaluate f at all the points (x, y, z) that result from step (a). The largest of

these values is the maximum value of f; the smallest is the minimum value

of f.
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