14.7 Local Max/Min | Example: Find the critical points of
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or where either partial doesn’t exist.
o Aﬂ_f W s - : ( 3”{*0‘“)“’"

. . =0 =D g:ﬂ(“&"*" ‘é; %4 =t9e L

If f(a,b) = 0and f,(a,b) =0, and ieeq By 235 A (x)=(-3-7) o

(a,b) is not a local max or min, then we ]
call it a saddle point. Chgg!




Example: Find and classify all critical

points for
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Second Derivative Test

Let (a,b) be a critical point.
Find all second partials at (a,b)
and compute

D = fix(a, b)fyy (a,b) - [fxy(_a: b)]z

1. If D > 0, then the concavity is the
same in all directions. So

(a) If fxx > 0, then it is concave up in all
directions. Local Minimum.

(b) If fx < 0, then it is concave down in _
all directions. Local Maximum.
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2. 1f D <0, then the concavity changes in
some direction. Saddle Point.

3. If D =0, the test is inconclusive .
(need a contour map)



Quick Examples:

1. f(x,y) =15 - x2 -vy?,

Critical pt: (0,0).
faix=-2,f)y=-2,fy=0
D =(-2)(-2)-(0)*=4

D>0, fx<0,f,<0

Local max!

2. f(x,y) = x2 +y?,

Critical pt: (0,0).
fx=2,fyy=2,fy=0,
D =(2)(2)-(0)*=4

D>0, fi>0,f,y>0

Local min!

3. f(x,y) = x2—y?
Critical pt: (0,0).
f=2, fyy=-2, fyy =
D = (2)(-2)-(0)* =-4
D <0 (note also, fx <0, f,, > 0)
Saddle point!




Examples from old exams: 2. Find and classify all critical points for
1. Find and classify all critical points for
flx,y) =x*+4y —x?y + 1

g ?
7 N =0
Y - X" =0 aij:fix—zg‘:@
—_— —_— -_ - —_ ) o _ _ = - —_ —_— S —_:},_-.__
UJ“———? ZxC\—jB =0 = »x=° 3 \ @] = 3)(,—__9_?/,_:)3,7’)(
. - >
) oy kel = x=-2 om XA D&l = - 4q(2) =0
T | IR AN |
BT penes N Eomd | *-3—; +2x =0 1wn oy ox©
= Dogy NOT  (oanw | Qo ey . . ,
- ' : =0
%=-7, 9= D08 wonw 1N QITH ‘O(*%x
[T\ pee e i BT 1x =1
xEepnE T | = IAARTRAN
ey (! ‘= ()73 ._?(2 y F(3) )
N . A
T = - 3 2
-F)-:x"‘?_—zj/ ’ij‘@/ 'ij = -2X - N N Y LCZ-B
P = body ey = O =X b= S AyEer, e 20
S T \ 6 v
_ co  SADDLE PeimT = = (- =@ S
‘R}\T ( L/ i) B con X’(_ 2,1/3 N <0 "-”S&OOLE: $O‘ST\‘

T - _
peo LR o



3. Find and classify all critical points for b = Ly, -{;,,j =-2xtly
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