Iq7 Mq,x,‘mum an o Miﬂim(fﬁ*

V(,;.f ves.

Det'n A fvncfa‘on | ‘ffx,y)

has & 'ocal MaxX,mum ai

(¢, h) if 'ffx,ys;e ffa..u

M

when (xys is near (g b)

The number ffa,b’ X

calleg the Incal MGx smum valye.



.5:»1160'1, y, of -frc.,h} £ {‘&Y’

S
ior (9! near [a,h) , then
f has o local minimum ,

Qnd fld,an is o (ocal mintmvm

valve.

Theotem. If £ has a leocal

minimum po¢ Joca) maximum

at (G, b) ano the Fivss-

arder pardial derivativ es



exist at la b) ,  ¢hes

f,(0,8) = 0 ans fta b1 z 0

T ——

€ I we set gz L1x,b)

and if f has o local

MAaximum OF MmMinimum ot

(a,bl, then g has a local

Maximum (ar Minimum) at Y

so f la bl =0 Alss, if we

ﬂ



set Gy 'r(a.,y), then

C/rhl)z 8, which implies

4+ hat fY(a'h) s 0.
._—-——___'——-—

loce/ maximum

lecal Minim v m

A point (0,b) is & critical

S
P L Ll ]

point of f if

/

'[.x/&,b) c 0 and fyla,b::. 0.



either

(1) One of the parfia(

derivaiivu ";‘a,b)
ov fy(a,b) does nol

exist, OR

(2 if both of the pariial

derivatives exist, then

£ (a,b)z 0 ond Ty(e.0) =0



o
At a critical poinf, thenr g

f taw heave a loca) maximem

ov local minimpm oOF

neither,

€. Let frx ys= xt-Yx+ 6y
syt
Find all crit, P*’»

‘“\3» g‘ - 2"“"




¢
1f we compleir ihe Sqvare,

Fix yye (x-2) ¢ rys3)® -1,

. £ has o local minimum
ot (2.‘-'3} . In fact
f bhos an sbsolute
minimum o (2‘-3)_

hecavse frx,y) 2 flz,-;): 7

bov all (xv) in IR



E’. Fiﬂd all e”&f!mg o lwie
of ‘ffx.y)r xt-yi_
‘I"x (X y)2 2x
{y fx‘yJ s =2Y.
s Only ceitical paint
is (o, 0).

'rlx'o) = %" , Je -f!x, 0)

‘toku an o)) posihvr voluves,

Alse, 1‘.!’0,7) '-"--7" taker



or ol neﬁa{:‘\n velves,

o F‘ma NvO tx{‘reu.c ve lues

NO‘C 2': xl_ y: ha;

c Sadale al (o, o)




On the other hana,

= Xt" v s e parebolcn'd

ond has a‘.g‘@bO, minswom

2
at (0, B)

““..

Il\ |- vara‘obh calcoiu:,

Yo frx) has o local minimum
at x,

¢
vd f fx,,i > Q.

g.1



For o funclion ffx,y) we

havz .

Second Derivetive Test.
__'__—__—-—————'—_—-

Suppose Lhe second pariiat

devivalives of arve continows
er a disk obovt (a b, ane

Svppuse that (a, b i s

cvitieal point of f, then we
define
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The Second Devivative Test.

D= Dla,b) = feelobrfy fo b

- lf’w{c-,bl]z‘

ta1 I§ D20 awa £ >0,

'l'-l\eh ;{a,b’ i-’a'OCG' M nirew ™
(o 1f D20 ona £, l0 k] <0,

then f hosa local MGXirmym

‘F(G, )
(¢t If D20, then fray,

18 not ¢ loca) MAximum or

Mingi b



Noteg IXFf D<o, 1hen one son
Show thel the qreph
of f has o saddle
peint

Note 2 31f D-0

then Lhe tesd Gives mo
information, i.0. f covld
have ¢ local min, or m aX

of (a, k) ¢cuvig he ¢ Ssddle point.



I2

Ex. Find all logal!? marximum

and local minimuvm velves

and Sadgle Peints :

Ee Fixvs= xy(1-x-v3

e xy-xty-xy?

"

f
fy

Note -F*:O if Y:>0 ov 2%4+Y =7

Y~-2xy -« y2 =y li-an-yl

x - X “Y = x()-2y- x)

and f,:o if 220 oy xx2y=/
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There are Y possihities

l. X:O, '3:0 (ola)

2. X=0, 1-2vy=z0, ie, Y53



Now we calevlate )
.px = =2y 'fxx g =ax

.'C = |-2x -2Y

XY
.r s -1¥
YY
'zy = 1”“17
Hence D=

o
~~
L
L
®
!
0
~<
g
»

4



s
Ex ‘F(#,y) 2 3%~ x’ -2y 4 y¥

l. Fiwd teitical p*:

fy = -4y ¢ 9y? = yr(-1 ¢4}

-

yso, t, or =l
Lo (1,-3) (-1 =13
(4, v) (-1, O}
(1,1} (-1,

'Pi.g * ~ (¥
fyy = (-4 sy’

'F;ly:a



LAt (1,1, DE2eT7R2ET
SADOLE
e e e R
., At (Los D= 24
ond '§:=-.,6 o ] p
<4
—» Jucel max af (v, o1

1 At (),

-2 P -HE P

|16

s Joddie P‘C.‘-'



V2

Dz U8  Fux T -bxz 6

+ locel Mminimym.



1 8

g% - ax* 41 =0

- x=31 (1,13 ov (-3,1)}
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1f y= -x,

- (42X 2 x2 =0

- (x#1)i> & = x=-!

2 (xyye (-1,0)

e D -YHxy ¢+ qr?-ﬁ]z

S YX' cl2xy+ yy?



I, (1,0} Dz -4 - savdle poind

.‘Ffl,u s O

2. (-
(-t,-3) bz Y =-1234 =Y
Soddls rl.

frcr,h3c O

3. («1,1) D=2 20 “:ggz -1

s loce) maximum,

W0



A R3
2X4Y='j *s 3"“’
(5.3}

Ca'tulﬂtf D¢
c": -2Y P”: - 2R
[.‘xy = 1 - 2% - 2v

e
D= uxy-{1-2x-1y)
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2%
At (o,0) D= 0O0-0 = -
Saddle pt

Aé

(), o) P: O - (l-!" 2 -]

soddle pi

A4 (o1 P=0O-1=-1

Jaddlcpl
At (4.3]
LA AL S L
9 3 9 9
. L
; - 350

.. £ has a local mokimve

al (“%‘o‘i"



