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locgon 4. Extvems of Fuclions of Two Voriables

Recall Lrom Calculus ﬁ/ whien y:(-‘(x)
°X, 15 a critical number e P (xe)=0
. By the Sccw& Derivative Test,
L) P (x>0 D e lative min @ (o, $(x.))
Ly o £7(x))<o D relatie max € (x,/{l(x.))
Ly o £7(x,)=0 D dest is incenclusive | | o
TyFice\”/ we Cc’opl/ the First Qerivetivet

bo gain more information

1
S VAN i

rel min rel max
Extrema For two varjable tunction

1P 2=f(x,¥), the {-’oJJowin& extrema gy occur!

S "_-i'.": £ i .wl
m\ééHve, min relabve max Saddlenpolnt I

wWe  See Hat n eIl cases B extrems, the J'W'gmi'/)lm( ke the
Smdf)h 'S Para[(,(/ 4 H/lz X)/‘Iala/l(. We con a&gcrf—b( thie  as

%é (xo/)lo) 0 and g;- (x., %) =0

of +we ~variables

Finding extrems of Punctiors
Loy 2= Ry

O Find all He critical Pa.'n}s.
e Al (%,v)  such that #X(x,/y,)zo and f/(x,//z) -5
@ Cmpuke  *xx, iy, fyy anﬂz
O: -‘?XX ‘Fyy _(F)(y)
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& umpun TXX, Vxy, Tyy Uu'u-z
D= Fxxtyy ‘Goxy)
whre 0 is Mnown s Yhe discriminant
@For evtry aivm critical ‘o’r (Xa/y.), evaluak 0 od ﬁx at (xo¥s )
®APP\7 the Secod Derivetive  Test for multivariable  functiors .
®If‘ O(Xo,Yo) >0 anl ‘Pxx("u)'v) 0 D rel min
®If O(xe,20) 20 ad Hxlep)co 2 rel max

¥ D(x,y)<6 D Saddle p#
@ If O(%,Yo)’o D Test is inconclus've
B

Given the table below,

@0) | feel@,b) | Fyu(@rd) | Fug(a:D) ’
| l == — L_.,?-{-l)‘:| ~ 170 | Incomelusive

(9.4) —1 -1 —1
(=2,2) 4 3 —4 - 3-(40?s |2- )6 |Saddle pt
(4,5) [©) 5 6 [|85-6>240-36>0 re) min

2
D: Q)\x '977 ’6’7)
Ex 2 Find oll th velative wax or min and saddle poinks of The followin g
Punctions.
@ (x> Iy + y3—3x’f 3y 4 2
@ Criticel pts:
£, 6xy+o—€x'0+0=6xy~6x =0 @
107/3 3%+ 3)/1-0—6)/1*0: 35+ 3)/2-6/ 0 @

Solve @ Plu& X=0 in @ Plug y:zl -‘;%_ o
ny‘ Lx 0 O+3),2-é/=0 3)(3:2‘3:0
oxly-n=0 37(7'2)20 3(xt-1)306

X=0ar y:| y=0,7>2 x= 2
v Critical Phs:(0,0),(0,2) | Critical Phs. (1,0, (=), 1

@Campuk #xx, fxy, P/y/ and 70. ,
Bozly-tx =3I Daggp,, - (By)

Pox = G)/~é {lyy’éy'é
fyy = 6x
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Pxx = 4’)”4 Tyy=by &
{zxf 6x
v
o br6 | Bt [tz [ |
(0,0 | ~¢ —¢ o 3ee |rel mer
(O/Q) 6 6 o) 36-62 Nl min
(‘ l) 0 [0} 6 O’Qd:-% \S‘(Mt( 2/_
/ 2
-6 0-(-6" | saddle p#
un O 0 . ?

@ *?(x/y):_%),s»r XQ' qy)( - IO)/ +5

(D Critical  Point(s)
PX=O+QX—H7+O+O-Q><—Y/:O D

{!7: Qy’ +0~Yx— (010 = Qy2~‘1x—1030 @

Solve . Pluﬁ X:= Q/ inks @. p’\lj Y= 5 -1 :‘nita ,\;= Z«
Q)(:"ly Q)/2~8y—I0:0 (42 .:):—2
x=2y 2 y*- Yy -5)30 When y:-1, )(:.?( g
Q(y—g)(y+|)=0 cpPi(-2, )
y= 5/-—|
@ Compuk ?’xx/ exy/ ‘l/y/ amﬂ D
x= dx-Uy fy = dy™ 4x-lo ,
‘Pxx: Q« P)’)"" Ll), DZ' )(’xxl(')//‘@xy)
‘F)éy= -4 /
Pex= 2 ?y),—.-‘l/ ,oxy:,q D ConﬂuﬁM
(’0/5) 2 20 ~\ Llo‘("‘)'l rel min
(2] * -4 - }—84—‘01 Saddle p#

© Ply)z 2xT-yx' +20x"+ 123

(D Critical Ps:
fx= 653 QXy-f"féx-fO-fO:Gxg‘QXyﬁt‘(Ox:O ©)
= ')(11‘)/ -0 @

£,-0- x*+0+y+o0
)/ @ Pl ")(2 N @ P’M(j X=0 jnto y:x‘
Solve / ug y / o

x4y =0 by 3-2x(x*) +40x =0

T BT
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Solve W Flug y-a v “ (o0

_x7‘4.)/:0 éxs—Qx(x’) +40x <0
Y= X" (x° ~2x% 4Yox =0 on ‘y critical p’-,
L{xg +l{0)(:0

Yy (x™+ 10)= 6
X220 N solution

@ Cavnpuk ‘exx/ ‘lxy/ ‘fy)// Wuﬂ 0

10)(’ (,xg-Qx)'-I-"(OX -f),: ~x Yy
pxx:\gxﬂdz/‘l.\‘o ‘FY)/:O‘{“':{
QXY =0-2x 40

=82y +0 | 1 | B2 [ D
(o/o)l 4o [ l o | rel min
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