Section 14.7: Extrema of Two Variable Functions

Thursday, March 5, 2015 3:33PM

Goal:

1. To find the gbsglute extrema of a two-input variable function.
2. To find local (or relative) extrema using the Second Derivative Test.

1, J n ﬂ:‘
Definitions: (l./ Suppose a functionfis defined on a closed bounded region R with
S (x5, )5) < f(x,,») forall (x,y) inR. Then Q'( Xa \O)and f(x,,y,) are
. lp‘ called the absolute minimum and absolute maximum of /in R.

rQ."*'E—, 2. A function of two variables has a local maximum at (a,b) if f(x,y) < f(a,b)
for all points (x,y) in an open dlsk with center (a,b).

- ") .= 3. A function of two variables has a Iocal minimum at (a b) if @ m
.‘(o-, k)

: @ for all points (x,y) in an open disk wnth center (a,b).
"-.__,_.'/4. A point (a,b) is called a critical point of /'ig m S, (a,b) =0Jor if one

of these partial derivatives does not exist.
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Theorem 1: (Extreme Value Theorem) Suppose fis a continuous function of two variables on a

closed bounded region R in the xy-plane. Then ftakes on both an absolute maximum
and absolute minimum in R.
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illnstreating EVT.
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Theorem 2: If fhas 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.

Note: 1. Although a critical point is not necessarily a minimum or maximum, local
— extrema occur only at critical points.
~>» 2. The critical points of a function f can also be defined as the points in the domain
of f'for which Vf(x,y) =0 or is undefined. Filling in O for the partial derivatives in
> : : :
U 'F ) {_. “""'“I ) the tangent plane formula from{($.4)ives the equation z = z,, a horizontal
A

plane. Thus, the critical values of a fﬁ‘nction correspond to the points where the
- < ‘c c 7function's tangent plane is horizontal or does not exjst.
N ?
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Eé -2, = F,0% )& -x.,)+ f,(*o,vo)(y—y,
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-2, * O whea VP{L =0
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@D Lat feny) = 3ataxyt-Hy. Find +he wbsolnte
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Theorem 3: (Second Derivatives Test) Suppose the second partials of fare continuous on an open

e

d) The test is inconclusive if d = 0.

region containing (a,b) and Vf(a,b)=0 (i.e. (a,b) is a critical point). Let

Q= £ @B, (@b)-Lf, @b)L)

a) If d >0 and f_(a,b)>0,then f(a,b) isalocal minimum.
b) If d >0 and f_(a,b) <0, then f(a,b) isalocal maximum.
c)-1f d <0, then f(a,b) is neither a local minimum nor a local maximum.
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