
Lesson 16 : Max and Min Problems -I (15 ·7)
Announcements :
-

* Exam 1 on Feb 25th (Wednesday
in ELLT 116

at 6 :30 pm

* Instructions

seating chartI posted on Bright space

study guide
office Hours for

Exam 1



[fula ,b) , fylaib)) = <0 , 03-Review Example:

-frctatto, flaid= 0 andula ,b)+Fyy(a ,b) = 0Y

What can you say about the poitland?

A.Saddle fun = -fyy
B) Local Max D =Fanfyy ffry)
C) Local Min

=
-Eyy)" - Aus)" <o

1) Cannot be Determined

E) I don't know
Do - funzo Min

far 20 Max

D=o inconclusive



y = f(x) on [aib]

Abs max/ Min scou

at Critical points inside

(a ,b]· at End points/Boundary
point

-

- 4
----

- ①rical points
O Evaluate f(x) at Critical

& End points
③ Compare



g(x) = 2x
*

-1 on 51 , 1]:

① Criticals gixl = 4X=0 X= 0

② Evaluate girl= Min =1 at X=0

g(-) = 1
at X=13-1Max= I3g() = 1



Absolute Regionmaximinoffluy)oa-

Y Abs Max/Min occur

- either at Critical points
T inside or at

I

- e
Boundary.-gio- Process :- -

- ① Find entical points inside-

② Use Boundary to write fixy)
as function of 1-variable

+ Use Calc I techniques to find possible
Candidates

⑤ Evaluate & Compare



eg: Find Abs . Mau/min of Fay =cy on cy11
ExY I Critical points:-

- fa= 2x = 0- fy = -2y =0]⑨- only
antical/ point

↑
On Bondary:/

S
y= 1 - x2

Substitute in f(x ,y)pea to eliminate Y
g(x) = X- (1 -x) = 2x- 1 ,12X1)



on

·
Al fixBondary R

2- g(x) = 2x21, -12X)-·⑨- Critical ! X=0
to

↑
/

=

in Boundary Yeh
⑧ syl us y= / or-1

nL) endste: X=+maya+Y

X= 1 m) Ety= 1 = y=Y( , 8)



fix
,y)= x242

possible candidate for max/min
10103 , NO) , fliss , Cal , (0-1)

flad = 0
Max = at 11101 & (10)f( ,01 = 13f(

,0 = 1

flo, 11 = -1 Min = -1 at 10.1 30-1).Yf 10 , -1) = - 1



find abs max/min of fixy)= 4x+by -x=y2+9
On the Region Eay) : 04 =4 , 02y15]

↳3
y=5 CriticalD =4 -inte:

G fr = 4to-2U +o =0ub U= 2

i fy = 6 - 2y =0 v y=3

213) m critical

on Boundary-
↳: y=0 , 02X14
↳2: X= 4 , 02y 15

y=0
↳z: y = 5 , 02X = 4
24 : X= 0 , 02 y = 5.



I

f(x,y)= 4x+by -2y+ 9
Oth : y=0 ,

02X4

9. (x) = 4X-X+ 9 on [0 , 47
-

Call gix= 4-2x=0 ve m God

y= 3endprinte: X=0 my 0,0 ↳3 L =4

X= 4 u(4 ,01
G

·
y=0



Fix 1y) = 4X+by -X
*
-Y2+ 9

On he !
↳3

y=5 =

↳
G
=4 9(y)= 16 +by -16 -y2+ 9

= Sy-y+ 9 on [0 ,5]

91(y) = 6 -2yo m + (4 , 3)i y= 0 w (4 , 0)

y= 52(4 -5)

y=0



fixy)= 4 X+by- x2y29

↳ y=5
, 02X14 E ! X= 0

,
0 Y15

93(x)= 4X+30 -x225 + 9 ,

9ply) = by -y+ 9 ,
(0 , 5]

= 4X-X3+ 14 on 10 , 4] ghly) = Guzy+
Ex = 0 ve -> (215) ↓ (0 , 3)

X=0 by (0 ,5) 3=0 us (0,%)

X=4 -( ,5) I y= 5 ↳ (5 ,0



f(x ,y)= 4X+ Sy -X2Y79
cos (5) 145)6f10 ,%= 9 Min = 9

at

lo f (2 , 0) = 13 Y 10 .01 3 (40)
f(4 , 0)Eg
f(0 , 3) = 18

und Max = 22- =22 at- f(4
, 3) = 18 (2 , 3)~ (10 , 5) =

10 ,000 140) H2, 5) = ↳
f(4

, 5) = 14



eg: Find point on n+zy+z = 10 that is closest to the Origin
-

distance is Mimum

duitance blu 000 & Miy
,
2)

d=y+ z
but (X 1Y ,

2) has to lie on Xzyz= 10
S
z=10 - X-2y

d=Y+ (10 - x -2y22
Tok: if d is minimum

,
dis min.

Retrace: What is minimum of fixy) = xEy+ 110-c-2y)" on 12



What is minimum of fixy) = 2zy+ 110-c-2y)" on 12

-20 = 0 ①EnzuoO
y= 2 = 1

plugin y =& in Dus 44 + 10-10 =0 -144=20 2 = 3

One Critical point (5,] in minimum

Fyy = 18 > 8

because fa= 40

fuy = 4
D= 24 > E

point on the plane is (-2()) =(1)
z = 10 -x-2y


