Math 261
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Optimization
1. Define: We say that f has a critical point at (a,b) if

&'u\h -QxCA,b) =0 a-d -ca
or £ i ot &-%A-\k‘«“’* at (a)

—

In other words, either V.[.(a!b) :@, 0) or v-g— (“:b) Dk‘E .

() >0

2. The U}HLA Po.‘/\“ are all the potential local maxima and minima.

3. Second Derivative Test: Suppose that f has a critical point at (a, b) and if f is differentiable
on a disc around (a, b).

Define D = faz(a,b) fyy(a,b) = (fzy(a,b))’
There are four cases . (
. _ // {Xr 20
(a) If D > 0 and fz.(a,b) > 0, then s' had a e“-‘ﬂ A qJ- (Gk,'o)

———

(b) If D > 0 and fyz(a,b) <0, then 'f has o L“Q Mas ‘{—(qlg) l’r ] —“\ "'xx <
(c) If D <0, then ' hase a »Mln@:«&— A (a)b) (H_O_ lycal trax zy ma
@) 1ED=0then Amofen  fes¥ s aguinad

V)

4. To apply the second derivative test to multiple critical points, create the table

critical point | Ko | Ty | Jey I D = foofyy — (foy)? | analysis
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5. Find all critical points of the given function and use the second derivative test to identify
each as a local maximum, a local minimum, or undetermined.

f(l"y) = $2y - 4y

£ oo WHL‘-Q f+ ""

BOTH =0 or on DAE,

— —

B.?.L“ 49.‘-)«74 Cxise

u\._\_'.“i ?o:«k ocCus~ ol (—Q,O) and (alo)

£k gy ~(Frxg? /
Cokl pr | Sxx f;;ﬂ £ o D % "‘“‘“&(r"
— [ o | - o) is - D<o =) 9‘9*.%
(-2,0) o0 - 0-0—(-4) =-(b (o wm';}“
..on A:\:'\.
(2,0 o o | 4 | 0ro-t=-tt | 5o
| Sadlly print
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6. Find all critical points of the given function and use the second derivative test to identify
each as a local maximum, a local minimum, or undetermined.

f(z,y) =x2+y3+693——3y

c_(‘(*\'ul p{' Ol
5» = Aqx +6 Beth =O
X N ot DNE.

‘F} = 3y -3 Bk alwage enist.

5,_\{.;,\3;’”;@“. =0
0= Ax+b
0=34*-3 = 3 (‘3‘-!) = 3(y+)(y-1)

besk=0 @ ax té=0 & x= -3
Seond =0 & Y=-1 o =1

coha poin® b (A1) ad 3,1

S&OAD- &U\{U&’k\u "‘d"
;XK =
Fag =63
;‘XQ =0

Cohaal ot 'C”Jiﬂ \ T D= 'cxx';.‘ﬁ _(“_XJ)‘I \ Md).a,«r;

- - -l D «?D
(-3,-1) 2 b \ o 2:(-6)-0" = -3 -:Dsaan‘-
(3,0 2 | 6 | © | 2¢-0> =ta | D0 aud
'Fn)O U

o > Locd miv
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7. Find all critical points of the given function and use the second derivative test to identify
each as a local maximum, a local minimum, or undetermined.

flzyy) =—2*+zy —y* + 12y

Crtical PF  Wwn

g": - x +‘a’ Bot+t =0
PR S b

Soeu.\nj Girst = Ax
Plingging ficsk into second
o= x -2(ax) +1?
O= X —4Yx +12
W

Ix=1(2
x=06

Waudon yzale) = 1>

crifad  point ab (G,12)

Seconf Qenva e Teat

S-xx: -

Fgy= —2

Fry = . X
ar  (6,12) = &,,& —(@,‘j) = (F2)(-2)=(1 " =¥~ >0

-

aha - (0 Y
— \__._—_
IF e o ot ot ad (6,12)




