Section 2.5


[image: image1.png]The derivative rules for multivariable functions stated Theorem 10 on
page 151 are analogous to derivative rules from single variable calculus.
Example 1 (page 152) illustrates the quotient rule.

Recall from single-variable calculus that if Ax) and g(7) are each a
differentiable function from R! to R', and / = f{g(7)), then the chain rule
tells us that

Now suppose f(x,») is a differentiable function from R* to R! and ¢(7) =
(x(1),)(7)) is a differentiable function (path) from R! to R>. Consider the
derivative of /i(7) = f{c(7)) = foe(r) = Ax(7), (7)) with respect to 7, that is,

dh dr

dt dr




[image: image2.png]Auv)=wre"—w’ x=cost, y=sint

Find dh/dt where h(t) = fAx(1).)(1)) .

u = xer x=e ,y=t,z=gint

(8]

Find du/dr .




[image: image3.png]Suppose f(u,v) is a differentiable function from R* to RY, and g(x,y) =
[24(x,3) , v(x,1)] is a differentiable function from R* to K> Then, the
derivative matrix for /(x,y) = flu(x,y),v(x,»)) = fog(x,y) is




[image: image4.png]Suppose fu,v) = [f1(11,v), /,(11,v)] is a differentiable function from R to
R% and g(x,y) = [u(x,y), v(x,3)] is a differentiable function from R? to R>.
Then, the derivative matrix for /1(x,y) = [/;(x,), 7,(x,1)] = f1(x, ), v(x,3))
= [f10g(x,y). fr0g(x,y)] = fog(x,y) is




[image: image5.png]fuv)y=uv  gxy)=@*—)*, 22 +)7)

Find the derivative matrix for /(x,y) = flu(x,y), v(x,»)) = fog(x,y).




[image: image6.png]fuvwy=u>+v:—w gx,y,z) = (¥, 1%, e
Find the derivative matrix for /(x,y,z) = fu(x,y,2),v(x,y,2).w(x,,2)) =

fog(x,y,2).




[image: image7.png]Su,v) = Qu—8v, u*, v g(x)) = (3 +4,5x-)7)

Find the derivative matrix for /(x,y) = flu(x,y), v(x,y)) = fog(x,y) at the
point (x,, y)) =(2.-3) .

DAu,v) = Dg(x,y) =

(g, vo) =




1

