
#Extreme Values (Max/Min) andSaddlePoints 14.7..1
·Differences btw. function of 1 or 2 variables in PURPLE abbreviations

max for maximum

Function of 1 variable (Review Cak 1I min for minimum,
SeeThomas 15 page: 223,222, 1*4 223,243 ext for extremumI

1
Given f: D*- M wheref's domain D is an interval in R.

Det Acritical point off is a point c in the interior off's domain where f" is zeroorDNF.
- -

Alter.The Iff has a local extremum at an interior pt.c of fis domain

then is a critical point of fo
critical pt of f

a ⑧ or1st per. Test Local extremum of "Ican occur onlyat
-

and per. Testlet a be a critical point off and

-
boundary pt of f's domain,

the isand 2nd derivatives off be continuous in a neighborhood of c.
(101) +"<0 atc <sofis) IXc is a local max of f
(1.2) +"T 0 at c <so f is() - c is a local min of f
(1.3) f"=0 at c =>test is inconclusive

1.Function of 2 variables. (ak 3)I's domain, needed def's of
a

↳ nextpage

Given 5: D* +M and (a,b) = =MR2

Det Aalpoint off is a point c in the interior off's domain where if is or DINE.
-

ystDer· Thm Iff has a local extremum atan interior pt. (a,b) off's domain

then (a,b) is a critical point of fo critical ptof f
-
or bounc ptoff'sdomain.1st per. Test Local extremum of I can occur onlyatam lary

Let The discriminate of f is the function D *fxxfyy -(fxy), which is defined
-

for its where the 2 partial dev. are continuous in a neighbood of the point,

Amk.D>0=>fxxtyy >(fxy) ->fxxfgy>0 => fxx andfry are both 30 orh<0..

and per. Test. Let (a,b) be a critical point off and

the is and 2ndpartial der off be continuousin a neighborhood of (a,b).

(201) D > 0 and fxx < 0 at 1a, b) => (a,b) is local max off

·12.2) D>0 and fxx > 0 at (a, b) =>(a,b) is local min, off

(2.3). D <0 at(a, b) =(a,b) is saddle point
1.4 D =0 at (u,b) =>test is inconclusive

RmK. Compare: (2,1) with (1.1) and (2.2)With11.2)...think concavity!



14. 7, 2

Timevalues(max/Mins
and

saddlepointsoffunction
of 2 variable

abbreviations
max for maximum

min for minimum
ext for extremum

-

fs

1. Amax occurs atlayby, and flab) is a mavalue I

if fla,b)&f(x,y) for each (x,y) sD nNr(a,b) and for some rso.

2. Aremin occurs atlable, and flub) is a minvalue,
if fla,b) =f(x,y) for each (x,y) SD2 ·

3. An absolute max occurs at(a,b), and flub) is an araxvalue,
if fla,b)&f(x,y) for each (x,y) SD

4.An absolute min occurs at(a,b), and flub) is an value,
if fla,b) = f(x,y) for each (x,y) SD2 ·

-

Ank:
↑

· local is often reclacepwith relative.
-

An extreme point (or extremum) is a maxor min, point.

S Asaddle point off occurs at (a,b) if (a, b) is a critical pt. off.
but at (a,b) neither a local maxnor a local min occurs.

0 Recall (512,6) the hyperbolic paraboloid (a.k.a. the saddle) f: R2- RR where

f(x,y) =yz -x2
· yf =(-2x,zy) =(0,0)(x,y) =(0,0)
=>(0,0) is a critical pointof fo takes somecalculations

· D(0,0)
=

fxx (0,0) fyy(0,0) - (fxy(0,0))2 =- 4 <Oa
· So 2* Der-test -a saddle pointoccurs at10,0) .

A Memory help. The discriminate of 5is "the Hessianmatrix"

-

D
def

fxxtyy -(*xy) te det /xx +x]I

Ltgx fyy

for its where the 2 partial dev. are continuous in a neighbood of the point (so Jxyfyx.


