Section 2.6

[image: image1.png]Recall that for a real valued function from R” to R!, such as f(x.,y) or
Ax.y,2), the derivative matrix can be treated as a vector called the
gradient instead of as a 1x7 matrix. That is,

[/(xy) f(x,y) ] can be represented by either D(x,y) or V/(x,y), and

[f(x3.2) f(x».2) f(x,p,2) ] can be represented
by either DAx,y,z) or Vf(x,3,2).

Page 163 in the text repeats the definition of a gradient.
Recall that if x is a point on a line, and v is in the direction of the line,

then x + 7v defines

It fis a real valued function of two or three variables, then as 7 varies,
AX + 1v) gives

If v is a unit vector (i.e., |[v|][=1), then, [Ax+ ~)—Ax)]/t gives the




[image: image2.png]The directional derivative of f'at X in the direction of unit vector v
(definition, page 164) is

lim

h—0
We can find this derivative by using the chain rule. By letting
¢(f)=x+ v, we have ¢/ (1) =

and setting 7 = 0 to get this derivative at ¢(0) = x gives





[image: image3.png]Find the directional derivative of A{x,y) = x> — y? at the point X = (2, 4) in
the direction of

v=(5-12) Vi(xy) =
vl =
v=_(.3) vl =

v=(0,2) vl =




[image: image4.png]Find a formula for the directional derivative of f(x,y,z) = x3® — =2 at each
point on the path ¢(r) = (5 sin 7, 4 cos 7, 3 cos 7) for 0 <7, in the
direction of the tangent vector to the path.

Vi(xyz) =




[image: image5.png]Note that it 0 is the angle between the vectors VA(x) and a unit vector v,
then
VAX) v = VA vl cos & = [[VAX)| cos 6 .
This is maximized when
and is minimized when

On page 166, look at Theorem 13 and the comment which immediately
follows.

Find the direction in which f(x,y) = 3x% — 2% + xy increases the fastest
from the point (4, 5).
Vi) =L+ 1§

VF(-4.5)=

Find the direction in which 7(x,y,z) = e + ¢ + ¥ decreases the fastest
from the point (1, 1/2, -1/3).
VI (xyz)y=fi+tfj+7rk=

VT (1. 12,-1/3)=





[image: image6.png]Consider the curve in R* defined by~ Consider z = x> + 2. One level
flx,y) = b (which is a level curve of  curve is x> + 32 = 1. One path on
the function z = A{x,y)). If ¢(r) = the curve is ¢(7) = (cos ¢, sin 7)
(x(#) , ¥(t)) describes a path on the for 0 <7< 2.

curve f(x,y) = b, then

fx(y . (1) = fe®) =





[image: image7.png]Consider the surface in R? defined by f{x,y,z) = b (which is a level
surface of the function w = f{x,y,2)). If ¢(¥) = (x(t) , (D) , z(1)) describes a
path on the surface f{x,y,2) = b, then

S, y®,2) = Ae(D) =




[image: image8.png]Find the equation of the plane tangent to the the graph of
z=x2+y* + evat the point (1,0,2).

First, we write the equation describing the graph in the form f{x,y,z) = 5:
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