é Iq'?- Extreme Va[ucg (_Max/l\f[,'n\ and Saddle ?oir\‘fg

o Ditferences bw. funeton a_f_ lor‘?_,ﬂ'ocrfa\o‘(g in PURPLE Xhr oy iokiens
R for  mazm mun
Function rf- j' Vanio-h| e \ (Qt\”cw Lale L’) xr?: Foft wuin :'”/ann

SecThomas 161 pete s 222, 2, 1R 223 23] lex+, for eptremem

1 - 1
Gen £:0D7 2 R where {‘S domain DT LS o iwkrual in R.
Deb A M ot £ig a point ¢ W the tnterior o £ doman Wher= £ 3e 2ero o NE

st Der. Thm IF £ hae a local extremum ol on inkerior pt.c of £ Aomain

then cis e C,(‘_f..Hcan,\ point of & . Sl ol ol

r \
boondary pt of £ domoiy

1# Der. Teet Locel extremum of £ cun pecur 0"1]\/ o a, o

‘ZM\ Def - Test let ¢ bz a crihieal PoiV\‘l‘ of & ond
the 1% ovd 2’\6\ dertvative S of £ he confinuous in s r\zl'jhbbr"\oq\ of C.

U'l) ofC <eo fig @> = ¢ is o lpead max JF £
U.,Z) at C <§0 ,S: “S @> _—_> C 1s & ‘Dma\ minN JF §
[[»3) £ —o ot ¢ 3 Fect & fncorclugive
lFu.v\cHov\ oA 2 Varioblegs, I (Cale 35  Heed=d |dofk
y)cx-]- ?Qﬂta

2
Civen  F: DT R ond (ab) e P = R* L] L
Df‘—&; A criticel poivd' a.ﬁ —S—‘ g o PaM"(‘ c n -f-hc EV\‘*'!:N'O(‘ Df’g‘\S Aoma."\ uéblut V’F <« O orb\‘E‘o
(S Der. Thm ¥ f hag a local extremum ot an interior ph. (“Jb) of £ domain
then (a,b) is o criticad point of & o crivienl pf of £
tcf. Der. TCQ"-_ Laa..\ Cl‘f‘(‘C'\;\um o‘r' f cun pgecutl” évﬂ\/ a"" a—{baw/\g{m‘y ,P‘i Of'f-‘s‘l'ﬂm;n.

Db e discriminate of- F iethe function |_D = 1c?{fx S‘w "G—x‘a)z \;wlm'oh is defined

for p’fs wher Hre 2 pac Hal dec. ars continhouss In o-f\tiﬁ‘m‘noca & The point .
Ruke D50 3 Fobyy >l ) D Focfyy >0 o and By wee bt >0 orbh 2o,

‘2"‘“\ Der- lest It [a,b) Ye o erhical point of & ond
the 1% 2’\‘\ partial det, of £ he confinuous in s "c"jhbbr"\"‘f\ of (a,)).

(23] D >0 at la,b) S (4Y) i loead max . o §
122) D>0  ad at (,b) S lap) @& lbeal wmin, off
(223)- D L0 of (s,b) = la,b) A sadlle potot
(2'\9 D=0 ar  («,b) = teet ¢ mconclisive

Rmk . Lmpare * (20) with (1) cund Lz.z)v-rh (1:2) o thin® comeantiy )



Extreme yaluea( l/\qx/M,'nya-v\Cl Saddle Tointe of Yunchion of 2 variches

&\skrcv io;{-fpns

2. 2

Given '5'" D B m with C‘\)b) s D = [R_Z' max  for  max men
. min o Wi mun

ext. for extremum

Defs

2. A ,]"_‘—i\_ﬂ_‘fl becwnrs et (a L)J cnd F(&)b) g o |ocad Mip value )
it k) £ FOxg) §or each L'zc,tp )

4. An abgolwbe MmN pecurs ot (ab) wnd flab) & an absslule WU o) e
if fla,}) £ P(‘X, #) ‘g‘of‘ eoch 475 <) .

RmkKs:

is of fen r\w(c.sz Wit
_* An L8 a maX s min Poin‘L‘ 5

A sodde poivt ot £ oropve  of (a,b) i€ (o,b) 5 a eritieal pt. of £
bit 6t (4,b) neithar o lpeal wex wor o local Win  oceufs -

\T <«

Rezoll (§12:6) the hyperbolic. parobalsid (aka. the sadlle) £:RDR where
Fla) = ¢ x> .

. TFf=4-2%,24D = <0,0> <> (xy)=(00)
(DJO) e o eritieal Pom‘\' of £,

L \\\\ // '—>
/ e— )[a/o) SR MCORMCE) (J}w(o,o)) ==lH< o

.« $p 2 Der. +=s+ 3 a scAUe point occurs at (0,0) .

Rk Mfmam/ \/\,e/lp. The diseriminade of & i
def wte ¢ £
D = F e w %) == def E "X :tf “S
Fer  Fgy
for 1>+s wher e Z‘ﬁ pac Hal deeV. are pontinuous In ,,_nf,;i\\\,ma ,{_ Xoe. PD““‘* [50 f‘w :,%Q



C_P = Crifica) ‘Po"vc\T

Exl. Fivw‘ a-lﬂébl"d'f— uXtHe mo- 'FDF 'F(‘X)H—> = 21‘7(?' 'J“az .

BIW : T notgiven a domain D of £ (sof:D"> WY
then tche -H/\,a_, lq-v'}o%‘!‘ do main 'Gofw‘i’l/\«dh £ s JO'Ft‘Y\eA
So k_ﬂ_M -\ﬂ\; A,owlcu N DL = Qz

7

Review, The interior of R™ . The bouhc\arv«of R*= =V“P+?§=‘1"
Qo[n
ML fg = 24 37#—<zq<z>
\llﬁ (6,6 & izoc =0 and 2y = o] = [’x g.],

¢ Note VF exists for all L’ﬁ,ld-)‘i'ﬂz = domain F & .

[Crfl-"cJ Po«'nﬁ'g 7S on\ud- to, 0)) e Cxtreme valwe ) cav)
boun Aﬂ% PoiV\:“Q a,’. c‘omm‘ﬂ :‘_% Tzsf— 'C‘)C&\Lro‘y\hﬁ, aj‘ Za)o) '

e Yee bu“re;f \/37 £P|= o, o)

fax (2,8) = 2, Fyy (R = ) Fay 19 =0
0 D\ o | fex Fag 2 0| 2 @e-6)0)=t> s
(0,0) faae Fyy ERICHE
lrx#]’_‘[a,b)
~ (4
c g lo,p\ =2 >

. S° by ZA’QL Derv Toct = (0,0) loca)l min
But  tatrewe veluoe only yoesible at- (0,0)

rhus  (py0) (s where Hy absslde mrn | pecurs.,
And £(0,0) = 24 0% 45 =2 2.

- The abSslute min, a=lue s 2 |
Mhere 4 et an cbsslube . value .




Next o continuation of £x 1..
E22| [Fehd| Hhe mdu |oad [min lvaluks| |ofF

Flx,g) = 2+ %% +y?
on e set & L

. >
S=50Penp” - A~ +,jf_ < 1_3
Qo[lﬂ

o (onsidel £:S —>D i S=domain of &

&

Sketdn S

\" 4

[ ' &

-~ / ’
P(t'} =-¢ QOS't) 2577\*)) 0é7t 42’”"’

S

From Ex 1| the oy CP of £:RE>W L (0,0) , And (0,0 ic ininternr S,
o Thus the b\n[\a CP f £:S >m ., (0)0)

ls't D¢r. Tt = Zhremo. Cain poecwr ar‘\[gm(- [0,0)‘ o on 'bouu\b-r“[ b€S .
Poaranetrerize thaboundarg -+ kqfll by : x(t)= cost* , 4led=2smn tJ O ct< 2.
Sp Wamt +o Mex/Miy the funchion 2:F ( xlt) , ¢ (€ ) of 4 ortable.

Congider 3’&) s = .F[q([i-)) "&'”’)) . Sslves dg/Jt;O Fsr 02 1< 27y

L )

L]

dg 28 L dx +§£ Ay (2% (-einp) + (24 V(2 %)

w o~ 2% dv oy a7
= (o e ®) (sint) + 2 2 sing)(2eost) = "2k sint FE sink ot
- beintemt =0 < ft=0,%,T,°%Tn |

v Make o nar® _

cost 2sint 244>y
oo "

£ (%, ¢ £lx4) i
ertiiaal pJC- (o )O> A ahs. Min
boundury pfs . 0 (\, o) 3 loc , min

T, (0,2) A oS, WA ¥
T C1,6) 3 loc.  min
sl’y)_ (0,-2) A abs , o ¥

%) %e Desmws Dempstradion 147 [+2



Ex 3 F:l‘\/l_c]_ all IDCA.I tetrep, o Alalunes end sallle pb:'m:(-s of

flxy) = ')(Lh—kgstk —Lhz\d #i.

o * The doman woull be (i ‘W"?vﬂ' poe<ible . <) Rl,
¢ Go F:m¥ > R The iderior f R¥= RZ. The bndry of > =64

") TD “'T V\C\ CP (CH+I' ca_( PDtV\f{'S_\ : L
A x4y =H2? -y L%fw) =Fy>-4 %, Nflp =242 Yy, L{yS_qD
~ = 4x3 -4y =0
N =0 & d
‘F \()‘a’\ I L{‘&B—L{'Q:D

= 7(3" =0 = %:'{3 —’"U
é—%[ \31 ’lt‘ ’—'D] —_—) (%) -x =0 >xlx=0
6= AT-%= x(x8-1) = x (A (xt-1)

—

= %=0 or A4+ =20 or ~T-l=0
W Ry
"“:;P’ sz)”': | &> =1 r=+/
yo s .
Stnce %273) the P are ] [D/ 03)/ U) 13)/ (‘I)C—IJB)J M€
lo,o)j [l/t)) (-1, -1)

Use 2% Der. Test on the P
Foe (T y) = 120% J +‘3(/ ';IZLJL 5 _(_XH‘ = =4 _
Fax w) _ y X \—,:wzgﬁ—(—w—ty

D(’X/(d') = ) = )
,-L.I \.l\d. L lL{U(?(L\#L—-Ié.

ngr €4y
(xy)
DLo,0) = ~lb £O < (0)0) 41p o waddle P’t‘.
D LGN = WU=I>0 and £ (1) =1UDE50 D (L) & a le. win
and £, = [+ ~¢ 41 = -
D) 2 14 —1b 20 wnd £ (1,7 = 2CGDF 50 D (1, 1) 45 a locamin
oand ACLA) = F (=4 EOE) o=

¢ |[There s ohe 6&:1::“-'6 P't' ) (nl’udq oteuwrs ol ﬁOJDB -
Taece 46 one focal win. valuc of ~|, (p.s. occars of Uy «nd 3
loeal  van. walle,

There & %o
GK) 566 Desmos Der‘(\g\/\SJWaui-’{gm 14,7',5 -




EZL‘ A Fﬁd‘knju_lau(' \gof)c) wl‘-"hDu.H' o ]]‘J_J ) |/ln/cL 25¢ C.MB

b-ﬁ Sand .
Find thre dimencim o{— the box Hiod mivimines the gurfuce areal of
He Ysox (4 cides and bottom

, b2 dop)
%Q_,l_ﬂ 5&1"{1«45 A’I"Ca 221% N ‘2_%& i f)(g,
2% \~N— N _—
// <Azt sides botto m
't Volume —= AYZ = 26L D 2= 2%
Y
Surfuce Aeee = ?-7(( L2 25¢ %
bae () +
Want +o min £, 4= 512 %" + BIL{' Fay . Wohe 250 anlysp,
‘’ .FFHA C.P-

Fxlog) = -2 1™  r¢ k) = mslay >

T 1= ~512 g
V-F :_O 44-__> —5(2_ 6 Z

= +7
= ~ 5l 0= %z % { \512
wty=c |47 I
R ™ NY
— 52
— $+X=06
\JL

ES
= Y(l—%)
Cace %=0 canwe® physieally Wappesn  (Hare would be no be)-
S -3 o = X2 =52 D 4= Fgolzdg = "'CS.\
Case 7<—~5~% cannet physiealy oceur <o x=2 = ‘dfky%w E?% - %;, =K.
o 22 Dee et ko P (€,2)

A _ _
brx = 20812)%7 Ly = 250)y™> L =1

' .
Fmtg,g) =2, #%(8,@) =2 fay (%) = |
D&e)=| 21 (DD =) >0 44 + (8,8) =2652)
1 2\ = xx o o
= o MiN, scccurs ot [K)g) ,

For fhe boyx LorH-oW[) tndh side ghould be Bem. The box Ceedodt shoull be "me_,/




Ext Find a Lunckion o 2 wariskle ot can be Miniwi2ed

4o ’Pf‘ﬂ\l‘"‘a\a ue with the  Shortect dictance From tha

poit Q= (1)0,~2) to Hhe plane @ x4 2y 4 2=4
ly
N

z=Y-x~2y

Soln. * T4 (7,y4,2) 4a an Hhe P[u\e, ® then

- J(& ) a P"Mt (’Xl‘d-,z:) o\ He F”e-(l‘-yl‘6 6)‘)

= (G2 (4, 4-5-24))

—7

,& (x-1)* +y> 1—[(‘4"’“2%’) ‘—212

\!

l/g_’—-’_,_’_-'

2
= 'J [xfl)lﬁ-lgl + (é—-%"Zg,)
' §0 CO“-[A Mln

To make colewlodion casyers Riani e

a 2
0{1(9()\4')—, (_q(—-l’) +‘6Z '\‘@"X"‘Z%)j,

5
NPT get min. of 2=2F00y) occurs at (%,EB

Se min. distance will be '(‘_KL 5)

6, >

RmK To win. distence biw o Joint Band a
ﬁk,r‘pu.cé 5 Lo O 18 no"{‘ /S ‘Pb-}’lz:) |

Ahen can also uce wmedhod in x5 .



