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14.F Max ¢ mia velues (conid)

Recsll If f bas  lecal extremum and -Fz,-F’ exist ol (6b),
hen (o, ) =fj (a,b) =0.

ST {;'{"3 Cortinusus en disk centered ot (a,h) .Fl(q'b)f_)%(‘lb).-:o_

D=lah) = fulabdfylan) ~(fiytan))”
©@ Tf D>, fiutab) 20, then fie;b)
(b\ x Do, {-;x(a,la)<°, Fhen g‘(“lb)

© Tf D<o, {@b) U 0 saddle puint.

A Clesed

IOC&\ min
locad  may

set Y one wWwidh  cantains all it boundory peints. A \»wdanj
Pont of DU a purt (ab) suh At evecy ask wiik cenkr (z,y)
Condtims  parS £ D,

A ‘couended Set ﬁt W one that Y Contrined 1n  Senme disk.

£y, D2{G)eR 1 @ 4§ €18 4 clsed and loundal The
bw'darj bf Db xtayt o=l

Daveme Valie Thestem £ dwoo variables
ond lounded Sset D 1 RZ Fhen

If f b comtiuews on a clond

f attins  anadbstwte  naxipum valwe

Fn,9) ond on cbsslwle minimum valie -f(x1, Yo) oY Soma peints
(uu)  ond ()(1., ‘jO m D,

Reprark  The

chscluk  extrema on a clsed and bwunded set D, are
eitrer

ol punis  or  polt on the  oundary s .
To find  absolule exivema ,n P

7 Fnd  velues o% f of crital pons in D
1) Find exivere valued [ on bw.hJNJ o‘? V.

2) “The \M’as’f 41 the valvwes fvom D ond 2 Y Pe absdule
vax, and the <moliest Yy ke plslue min.

M“ek T* Y

et nﬁ&o.rj v OP?\3 “he SDT ihn thy CaSe,



Date: (,/18/18 Lecture o _ Page 2 of s

Exampled Tnd -he aosdute mayx/min  values B { on D, whare

flag): Bx16y -x*-y*  D=iluy)) 0exsu, 0453,

Seluthon  The set D \g " G475, oexe Y
51 5 |
{// Y
%0 —"‘/ v x=4, 0¢y4¢S
C‘\LM%S ]//// &~ G 3
——t —t——t -;x
i

C.l.B:b) 0&xLy

Firdivg erifical  pownis: f*u’ﬂ): 4-72x, -fu,3)= (n'7-‘j
{:* =20 = x=1, .[\3.:0:) \3:3, So (7.,3§ 9y the m\j criticel

Punt. Nuw for the oowdery.

On Ci~ Y=o = {-‘(x.\33= f(x,o) = Yx- x%, 6¢x<¢ 4. The criical numlers
ore ¥ 0,2,4. (The end ponts  Dlus  vkere 3'(x) =0, where 3&)=—fu,o)>
New f(0,0)= 0, f(2e)=, f(4,0)>0.

On G: x=4 = flay)= f('-\,g) = 4(4) + by - @* -y* = by-y* o02yss.

The critteal nuwbers here are y=o, 3,5. ng(‘-\,b)= 0, f(q,3)=q

and Jf(‘\.53= 5.
On G: y=5 = —f(x.gﬁ -f(x.s) Yy + S) -x* B = 54 Ux-x* 0% x<4,

Thy ‘3\€HS orhcel pombers Sowe oS Gt 0,2, 4 New we chock
f(o,5)=5, §(2,5)=9, f4,5)=5,

OnCy: ¥=0 fu..j)= f(o,\j\: 0\3-\3’-, 6¢Yyt5. Thu yrelds critheal numbecs
Y= 0,%5 e Ca. Nw fls,0)=6, f(5,3) = 9, f(6,5)=5.

The ontiad ot (1,3 4 o~ D axd fla,3)> 13. We cnclude Ha

oosewe max 1y V5, oteuss ot (2,3) The absible win y 0 and saurs

o (0,0) and (4,0).

Trampe 7 Tind "nw"Pb‘n'\S on the (one ?."‘Xx-rj" That are closest

T e ot (4,2,),

Soluhen Recall e  diStance fuw\’i(m {:mm the point “,2,0)

dGnyz) = | (x-4)° +(-2)" + 2*
Nole thE d y poanegelie, sy tF U maniwized preasely  when d* v,

St swff;ces 4 minimi zed
D= 4* = (4) +(y-a) +=22.
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Move over, we  howe g  gyastraint. qu\j we  Jont 4y resticd
ourselves b the PI  (Xy,2) Tk e on Y ome 7T = xTHyh
S we G replaw 2 o D bj X +3":
(x-* + Y + g
= xT o8 Al &yt - Hy Y eyt gyl
= 2t +'ljl - 3x ~"|3 + 20.
set set
Now  Dy= Hx-F =0 = x=2, Py 4y-4 =0 = u:l
So the only ol pont Uy (2,)) We sShauld confirm thg o
o wanipum oy SV Dy =4, 'D”= "‘, Dx'j =0, Se yes, it

Y
Pindly, 31,920 = 2> 44l =5 = 2 =215, 5 He
sy powts  gpe (2,1, £ V5D

148 lagrange mulhprers

Set wp:  Given ‘{u.us\, we Wty paximize / minima ke f(x,-.])
Sweyet b sove  censivamt  9(xy) =R.
Notwte: qUuq) =k & 0o \‘ewl curve o‘ a fw\ahu\ 9, W cthor wivds,

We e \ob\c\\.g f§r exxyeme velved o% «&1(_;.\0 when (¥ ,3\ u
restvicked v we  on SU‘U\ =R, So we are lookig —f;r Tre \argeSr (or
swalesy)  \eve\ curve o g Yok intersecly The  level curwe gley)=.
Thy means Yok e dmgedd veches o}t level cures muwst be?muo[
wadh  happes  when - P =g fiv see AR,

The number A s Gled a l%gje mul hpter.

Method og La.gmmé mul ¥ip liers
To fird max and min values oF f(x,tj.i) sujecd v Constvaint
glxs ) =k Lassumirg  Yat these valves exist and Y4+ 0 on
e Sueface %(x, 4,2) =\o:]

(@) R\"A values X9, 2 and A such that

vf(x,:,.z) = A9 y,2)
ond 9xy,2) =k.

(b) Evaluate f of oM ports  (uy2) @, The largest
Uy the meg; 'ﬂ/\LSMAﬁﬂﬂg‘ﬂ\LMin

T TR T i SIS e e s ey L e L2 AR A T S e 4 NI SEAD 0 e
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Example®  Use Laﬂnu\sc multiplrers fﬂd e wax ond
Mt values  sSulyjeck v the given consiraini.

fllnjst X'e\s J X" 13“ -,

S luwiTo

ALt {?,,-_e“ = X-1x = 2a, ()
'Fj“. xe‘:’ = ) 25 o= q 93 ()

Note Yok X¥0 because €7 y nevey O. Si we an
Sslwe (1) A~ 30 A: Zx e. subj“ﬁ‘hﬂh\j irh ()

xe\j = —zl;eg 7_3
=) 2x: = 23
& y =yt
uS’ng Yhe enstraint, 2= xz—k\j" = x* +x4.Thcs gives

xex* -2 =0

Ot +2)(x*=1) = o.
Se x= %) Since = x?, x=2X\ = y= 1. TThy gves ws
T puints (LY and (L, 1). Now _f(\,\)ze and f(-1,1)=-e.
Se the mmimum vy -e¢ and The maximum o, e,

Eyemple 4 ame question -fer

-F(x.tj,?:) 15 o R S - +\Jq vz =)

S——-———-°\“"h°“ 'F" =2%x = 3 3,( = ;]~"IX3 (V)
=24 =2%gy = A4y (2)
fre22 = 9 -242°. O

We 5?\i+ . u‘) 1nhy % oessible eoseS:

Cosed: None o hyT e O
(ase 2: Beclly e o Yy Gre O
(ase 3. Ewd‘lj W cf 4y x ore O

Nete ,  nov-ell aF g Cn lee O lecause t% the  crstvoint Gh.
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Case 1 We (an divide each eqn (0,@), B) by U Ui 3
resp. 4 Sele -F:r 1. Thou SNQJ
P SO T . IS, __._-
A= 34 7 A T
- 2x* = Q\jq' = 1t D yt = '31 R ?‘ujs thy mt

e onstvaint, e get 3xT =) —5 X = :.-5 3
Thy gives  paints (£ 3™ + A e M) [all 3
CombirotToes o  +/-7). T  any case, this oives
On F— value a? V3 .

Cag 2. The Sounres a-? e Dos noners varviddel must e
eq,ue.\ with cowmon  velue '/Fi, and tha  Corvespording
velue ’? ,f uy 1.

C.&S:-_'i The nonzen varidble musy e |, givity an f—u!u ,f 1.

We @onclude e max i 3 and The iy 1 on yHryd 42 =

Example 5  Find the evivema yelue a? f o Ha gwen regon
flag) = e x? tHy* ¢ |

Seluten oy Hhe  interinr we 'F'“A ol Pomt\‘;?
£, ad on Twe bowuiwj wWe @Gk USe Léyrunﬂd multplec

hye™, fi=-x™

So fx ‘1[:)- i X=n=0. Thes {0) 0) Y the 6hlj CP, and f(O,o)t),
o The \oouNh.ry

“je o= F2x ()
-xe? = 3. 8y @
Nole (@) $y3 y=0 = x=t ad (1) Says x=0 =5 y=2 5,
(1) gives - 2_—_?1‘3!. . and subbig b @),
L2 =2y = Xt =4
hj He  ConsStrammt, |= X* f’-hj = XY = y= YT and
\j:":'iﬁ_ Now }‘( "')*2\'*—):&”" ard (TR, -zr\ oM
N
et m:f\;»\/



