
MATH 10C: Calculus III (Lecture B00)

mathweb.ucsd.edu/~ynemish/teaching/10c

Week 7:

homework 6 (due Friday, November 11)

Midterm 2: Wednesday, November 16 (lectures 10-19)

Today: Local minima/maxima

Next: Strang 4.7 

:



Maxima and minima of functions of one variable

Let f : IR → IR be a function of one variable
.

The point ✗◦ c- IR is call ed a critica / point of f

if either t'(a) = 0 or f
'

(xo ) does not exist
.

Any local maximum or local minimum off is

a critica point . À
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l

l

'
,:ïï;ÏÏË
'

' ! ! !
X , X2 !

i
i. ff4 ) does not exist

Xi , Il} .

Xs ate points of local maximum ,
X2

,
Xy are points of

local minimum ; x , .az ,
x > , xu , xs , xo are critica / points



Critica points of functions of two variables

Finding local minima / maxima in one dimension :

(i ) identify critica / points ; (ii ) determine which

critica / points are local minima /maxima .

We Will extend this to functions of two variables . First ,

introduce the notion of a critica / point for functions
of two variables

.

Def
.

1-et E- flxiy ) be a function of two variables

defined at Ko , go ) .
Then Ho . yo) is called a critica /

point off if either
• fxtxo.jo/=0andfy(xoiyo)--0 ( i.e.

,
Pf Ho . yo ) = Ô ) ; or

• fxlxo.io ) or fy Kayo) does not exist



Critica points . Example JE glfk.us/)--9'AHiyDj?-fCx.y )
Find the critica I points of the function

ftxiy ) = V4 ya - 9×2+24 y + 36×+36

Start by computing fx and fy and find ing ( a. y ) s -

t -

ffx.gl -- O and Fy ( a.g) = ◦ simultanéously

§, (x , y )
=

→× +36
= 0 ⇒ -18×+36=0

,
✗ = 2

2 V4 y
?
- 9×2+24y 1-36×1-36

89+24
= 0 ⇒ 8

y 1-24=0 , y =-3fy (" ' Y ) =
zjyyz - 9×2+24y 1-36×+36

Next , find all (xiy ) for which fx or fy does not exist :

all
any St

. 492-9×2+24 y +36×+36=0 , 4¥ -

= ,



Critica points . Example (cont . )
⑨ + 3)

2 A)

Therefore , (2 , -3) and { Hay ) : -

g-
= , }

are possible critica points .

We have to check that

these points are in the domain of definition of f.

The domain of definition of fconsistsofaH@yls.t .

4cg
?
- 9×2 -124g -136×1-36>-0

4 (92+69+9) - 4.9 -91×2 - 4×+4/+36+36 ≥ 0
4 ( y 1-3)2- 9 (x - 2)

2
≥ - 36

, (x-÷ - (9+3)
'

g- ≤ | ( * * )

Clearly ,
all points satisfy Ing H ) also Satisfy Ax )

Also
, point ( 2 ,

- 3) satisfis (** ) . Therefore , the

set of the critica / points of f consists of (2 ,
- 3) and

all points of the hyperboles (x - 2)
2

a-
- =/



Critica/ points . Example (cont . )

Here is the plot of the domain of f and the

critica points of f



Local minimum /maximum

Def Let 2- = flxiy ) be a function of two variables .

Then f has a local maximum at point Hay . ) if

(*) flxoiyo ) ≥ flxiy ) for all points (xy ) within some disk

centered at Hoyo ) . The number flxoiyo ) is Callet the local

maximum value . If (* ) holds for all (xy ) in the domain

off , we sag that f has a global maximum at Hoyo )
Function f has a local minimum at point Geny . ) if

G-* ) flxnyo ) ≤ flxiy ) for all points (xy ) within some disk

centered at Hoyo ) . The number flxoiyo ) is Callet the local

minimum value . If A-* ) holds for all (xy ) in the domain

off , we sag that f has a global minimum at Koryo )
Local minima and local maxima are called local extrema .



Local extrema and critica / points
Thm 4.16 Let 2- = flxiy ) be a function of two variables .

Suppose fx and Fg each exist at Ho , yo ) .

1f f has

a local extremum at Hoyo ) ,
then (x . . yo ) is a critica

point of f ( i. e. , pfcxo.jo ) = Ô )

Example At the very top of a mountain the ground is

flat
.

If there was slope in some direction
,
then you

could go

higher . Simi tarly ,
at the louest point of a crater

the ground is also flat ( 17f = o ) .

But the fact that the ground is flat ( tflxo , yo )
-

_ o)
does not necessaire.ly meam that f has a local

extremum at (xoiyo ) ,
it May be Saddle point .


