
 

514.7

Dt Lxtyts Xt Ly 3

Df Lu old 2x t y 3 0

X TLy 3 20

x y 1 1 3 3

I 1 3 3 is the only cartel punt

fxx 250 fay 2 try I

fxyfyy fxy 350

I 13,3 Is local min



Y y 2xThe absolute extreme appears A
in boundary of domain I 139 2

or local extrema
I S X

O
i On the segment OA

Xi O

OE g t s

f lo y y dy et

y 4 y 4 3

I on of
12 4 s

f attains min when y 2 Flo 1 3

fattens max when y
o f co o I

i On A B Ok x El y 2

fly 2 2x 4 3
2 x Lx t 1 5

2 x 1 7 5

f attains min when x I fli 4 5

f attains max when x o f 0 2 3



iii on 013 of x El y 2x

f x x 2x 4x 4x fy ti

6 x 2x t 1 J

6 x 1 J

i f attains min when x 1 711,21 5

fattens max when x o f 10,0 I

in critical point in the intern

Pf 4 4 Ly 4

D f o o G X y i

Note I L is on the border
not in interior

i No local extreme inside the intern

i Abs max o o with Flo 01 1

Abs win 1 2 with fin it 5



a Df o o x y 10,0

i 1010 is the only cultial punt
fxx L typ 2 fxy 4

faxfyy fry 12 o

i 0,0 is a saddle point

b If so o a x y lil
i lil is the only criticalpoint
fxx 2 fyy 2 f y 0

fxxfyy fxy 430

1 2 is a local min

s Dt o o a x y 1 1 2

or x y 1 2

fxx Ifx fay 2 fxy 0

fxxfay fay 36x

i t 2 is a Coal min

C l 2 is a saddle point



x y z S o

h 28

y

z Ey
surface are

2xyt2xzt2yz

Lxyt 2x Ey Ly Ey

Lxy 5ft
Denote the surface area by fix y 1

fx 22
5

fy 2x Ty

tx o y

fye o 2x Efx co

I x o

x o reject
or x 3

i y 3

i 3,35 Is only Colthel pout



fe If tyg tf fry L

fxx 3,31 4 fyy 3,31 4

i fxxtyg fay 1150

i 93 3 Is a local min
with surface are 54

Since there is no boundary point

x y z 3 gives the smallest surface

avec f 54cm l



i date It tf dat

Y L t X I

4 2

If o t 0.5

d't
Tt les a 5 4

Note the the hes no brandy pants

I 4 0.5 gives fl 1 o s o 5

which is Ahs min

No Abs nay as x y co o

or Yy to o shes fto

ii For the two ends of the the segment
t I x y C 2 o

f f 2 o o

f z o x y 0 1

flu s o

i Abs max o when f

Abs min o g

o or e l

what o 5



iii tao above

t I x y L L

f L L 14

i Abs may 4 ti l

Abs min o t o



Recommendation

Desmos GeoGebra Plot Graph

Symbolab Wolfram Celanlation

Matlab Plot Graph calculation

Matlab will be taught in MATH2211

a Plot
GeoGebre 3D



b level Curve GeoGebre

c

It 34 3 y

oxy Ly Ly 3 1

fx to x y
x t y

Ijf o Ly Hy ti

y o or y 13

Ij o ly byte

y
e o or y l

i control points o o 43 1
3

43 43



d fxx Gx

try by
tyg 6 2

fxxfay fay 36x 12 x 36 y

fxxfry fxy no
0

fxxfyy frilly 4 Co

fxxfyy fxyylg.is y 4 co

e o o inconclusive by min max test

Y s Y s saddle points
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function fix y oxy

constraint i g x y x t ly I 20

Pf Ly x Dg 2x 42
If A Pg

I
x f Xx y ft y

x y o veg as o't l o i

or 87 1 a I E
i X IF y

x Ly Ly t 2g 1

yet I
The extreme points are

max Is s 1 or C it value

min Feit or f I s uh E



distance between x y and 10,0

is Jx'tyt
Note minimizing Tty
2 7 minimiing x t y

define fly y x ty

g x y x'y 2

Df Lx ily

Pg 2xy x

Pf X Pg
2x 2Axy
Ly Xx

X y to ve as o O 2

or x I y

X y 2 t 2 3 7 1

i tf I and C 52 1

are points with
shortest distance

both D



14.9

fxcx.gl wsx cosy ft
fy x y sax sing fy o o o

f xx x y sinews y fxx ooo o

fxylx y costsing fxy o o o

fyylx y six cosy fay lo o o

f xx x y costcosy f xxx o o e

fxxy x y s inxs i y fxxy o o so

fxyy x y cost us y fogyto o e

fy yy x y six sing Ayyy o o o

i quedatic approx
o t 1 x to y t g x 2 E xy E y
X

Cubic approx

x t I l l x t 3,10 x y t f t x y t s in y

x f x I xy



f co o o

f I fxlogos 2

ty as tycoon i

f xx gig is fxx o us 4

fry fifty fx y lo 01 2

tyg city 2 tyg10,0 i

f xxx atty 25 fxx o o 16

fxxy off as f xx y 1901 f

f xyz y
asfxyy so o 4

Ayyy get as foggy locos L

I quedatic approx
o t 2 x t 1 y t's C 4 X 2C L Xy t c ily
2x t y I 4 x t 4xy t y
L xt y I CL x t y



Cubic approx

Lxty I Lxtyl
t 16 x t 3 f x y t 3 4 x y 2 y

Sixty I CLxtyl
t Lx t 3 2x y t 3 2x y t y

2xty I sxtyl't f Lxtyl


