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— c‘&ss Ai SL%;M . Activity 10.6.5. Con_siderthe function f defined by

f(z,y) = —z+2zy —y
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Figure 10.6.5. A plot for the gradient V f(1, 2).
—_ L‘ ’ b. Sketch the unit vector z = <—%, —%> on Figure 10.6.5 with its tail at
- T — V2! V2
ﬁ (1,2). Now find the directional derivative D, f(1, 2).
c. What s the slope of the graph of f in the direction z? What does the sign
\ _ C of the directional derivative tell you?
(L\ S s L ‘V\ '\ .( ? X |’|l d. Consider the vector v = (2, —1) and sketch v on Figure 10.6.5 with its
tail at (1, 2). Find a unit vector w pointing in the same direction of v
Without computing Dy f(1, 2), what do you know about the sign of this
¢ a\‘ directional derivative? Now verify your observation by computing
[§ S L L t7 Dwf(L 2)'
e. In which direction (that is, for wh i )is Duf(1,2) the
greatest? What is the slope of the graph in this direction?
\N g{ ‘l f. Corresponding, in which direction is Dyf(1, 2) least? What is the slope of
MA, D 6 W the graph in this direction?
i Duf(1,2) =0

nit vectors u for which ,2) = 0 and then find
component representati oooooooooooooooooo
anding at the point (3, 3). In which direction should
i W dorecton ot he hmease ey o
f to increase as rapidly as possible? At what rate does
fincrease in this direction?
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Secton 10.3.2 Second = Derumtive  Teet

(The Second Derivative Test. ) m A'L
Suppose (g, Yy) is a critical point of the function f for which f,(zg, yo) = 0 &r( MW D \S
and £, (g, ) = 0. Let D be the quantity defined by h JL“W‘“M\* OG-
D= fza:(m(J:yO)&y(mUayO) — fay(Z0,%0)% \}L (,SS&M W\(A ﬁx
¥ IfD > 0and f,,(z0,y0) < 0, then f has a local maximum at (z, y).
2 £D > 0and f,.(2o, yo) > 0, then f has a local minimum at (zg, yo)- %xx %{7
R IfD <0, then fh saddle poi (mo,yo).
Y iD= 0, then this test yields no information about what happen 5 SS\@ .
(z0,v0)-
The quantity D is called the discriminant of the function f at (z, yo).
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Activity 10.7.4. Find the critical points of the following functions and use the
Second Derivative Test to classify the critical points.

a. f(z,y) =323 +y*> —9z +4y
b. f(:z:,y):a:ynLEJré
z Y

¢ f(z,y) =2+ 4y —3zy.
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Example 10.7.8. Suppose the temperature T a
plate z2 + y? < 1is given by 3% \ F (.F\. vh

T(z,y) =22° + 9> —y.

ThedomainR:{(m,y): + y? < 1} isa closed and bounded regio 4007 V%- 4\'\\‘ 13 \)

shown h left of Figure 10.7.9, so the E reme Value Theorem
h Th b | e maximum a dm nimum ntheplate.ThegraphofT
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Figure 10.7.9. Domain of the temperature T'(z,y) = 222 + y* — y and its graph. ,D é b - 7;«
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