
Lesson 15 : Max and Min Problems -[ (15 .7)

Announcements :
-

* Exam 1 on Feb Cst (Wednesday)
in ELLT 116

at 6 :30pm
* Instructions

seating chart posted on Bright space

study guide &
* office Hours for Exam 1 : 02116 ,

02118
,

02120 9 : 45-11 : 15
02/23 9 : 45 - 11 : 45

02124 , 02125 2 : 00pm - 3:00pm



WarmExample : f(x) = X* (x-1) (X-2)
X= a

① Find Critical points fal =0 or fal Die w is

Critical

f(x = X(X -1)(X-2) = 0 us X

=Xpoint
point

② find points where fix has local max and local min

Second Derivative test : filcal >0 us local mis

fi(al <0 we local max

q"(a) = 0 we inconclusive

f(x) = 2X(X-1)(X-2)+ * (x-2) + X(X-1) v f) =0 -> inconclutte
X: 1 is local max f"(l) = -10
X= 2 is local min f"(2) =430



two Variable functions: Z=fary)
Cripoints? (and) is a critical point if

both fulabl = 0 3 Fyla ,b)=0 ~ #fla ,b)=<0 ,0)
Or one of the partials DNE

Second DerivativeTest : D = Funtyy - (fuy(2)Discriminant
-

D > 0-> Fanto ,Fyyio we local min
↓ Funco

,Fyyso us local max
DO us Saddle

D = 0 us inconclusive



- -

- z --x+y- 2 Fu=z=o Q,0) is

fy= zy = 8 CriticalFu fun=210
, fyy =230 , Fuy = 0

&

L D = 40

- &

z=- (Ey2) we 1901 in Critical
Max- fun = Fyy = -2 o

, fug =0--

-

D = 470
mm-

z =Ry 00) is Critical
fun = 2

, Fyy =-2 , fuy = 0 M
D =

-410



MyPuy4-4y =0 ①

Fy = 43 4x = 0 u 2
solve for My satisfying both ① 3Q
plug in D in ②

ax- =u -u( 1) = 0
x=0

,
x= 1

,
x = -

plug back inD
x=0 + y=0
x=1u 3 = 1

90
,
1 ,1 , fit)

x=+ - y =- 3 ave 3 critical points.



want to
know·evivetesta the signs of

fyy= 12y2 ful

fuy = -4 & D= Funtyy-Aus
fan fuy Fuy I clarify .

Gol O O - 4 -1640 SADDLE

LOCAL
Pill 1270 12 -4121630 MIN

Local
El ,-) 1270 12 -4 123 16 > 0 MIN.



Fay= my
ke+syt

> O

GiD84 + my R8y)(4)=y . 11-put = 0

#= 0 Q

Fy= U.RUP82)oy(6y = -12x8y2U (l- 16y2) = 0u

> 8

Hy= 0 ②

① us y(l-4x) = 0 E y = 0 OR 1-4x2= 0
~

Lin u =1 or x=-

u(l-0) = 0 in in
- (0 ,0) Ell-16y2) = 0 Ell-16y2) = 0

u y= y or u y= y or
(ii) , (i) (c) , (i)



Apply Second derivative test :
28

-12x2+8y2)fau = -Any (3 -4x4Oe 70

- 2x2+8y2)Fyy = -1buy (3 - 16y2)-e 20
- (2x+8y2)fuy = (1-4x4(1-16y4)-e

fur fiy fuy D =Faxfay-Euy)
00 ,0) o O A - D 10 SADDLE

- I

(1) E** so -2*2*& O 70 LOCAL
MAX

(j)* 2*+ >
2*2*et 8 > O LOCAL

miN

[ti) [
**et zp 2*2xet O > O LOCAL Mid

(1:) **2*+Co
-2*2* 8 > O

LOCAL
MAY



g f(x
cy) = gy3 + x+4xy -2x -13y + 7

Gil! fu = 2x + xy-z = 0 D

fy : y" + 44-13 = 0 ②

Day 22+4y2 = 0 = 2x= 2-44 - U= 1-24

Ein
y+ 4(1-cy) - 13 =0
g2 By - 9 = 0
(3- 9)(y+ 1) = 0

y= 9 OR y = - 1

WinD ZinQ
x= 1 - 2(9) = - 17 U= 1- 2(4)

[17 ,9)
= 3

5 .-1)



SeconDerivativetest
Fyy = 24
fay : 4

face fyy Fry D = Funtyy - Lay?

[17 , 9) 218 4 36 - 427 O
LOCAL MIN

B .
-1) 2 -2 4 - 4-4

SADDLE


