O utline

. Direchonal deri vahves,

2 Global max and min.

Test #2° Feriday during

le chure.



1. Dire Derivahve

e If #=F(xy) is o funchon,
'(X@,yo) is o Pai‘n* and Q

ZD um'} VQer l:’ Haen:

“DG. £ (xo,¥0) = VF(X,%)e a

where VE= < a%x, “/ay 7

o The size of Dp flxo,¥o) is

maximiged ¢ +he uarf vecfor:
o

7= eV

s used, |
e Maximum Vvalue of A-D:?f(xy%)

'S l VF(X”&Y;) ‘.



A snoke is on a plane where

-X? 3),2-

prature s gluen by ‘
T(X:Y) = 20e

XY measured in meders + 1 (C)
() The Snake is af (‘2.,}) and
slithers 4owords (3,3)
thi— 1s +he cate of Changa

Ta hmpefai'm? |

(b) What is +he 9:"{&5@@«} —ate of
Ckanﬂe Hhe Snake could
experience when } Slithers away
from (3,3) , and hew bi;j ‘s

Hrat rafe of ?




(@ VT = <200 20,08 7 (b))
YT(2,1) = <-0.0729,-0.1094)
= <3,3> ~<2,|1> = <1,2>
= =r Vo= <Yl YE>
'D..»‘T(z,i) <{-0.0729 ,-0.1094) <'j-":""'>
~ -0.1142 C/m

o
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(b)Y A+ (3,3), direchon A, the
’ rafe 0@ Ckmja A

VT ( 3’, 3) - <‘2,?83¥I0-’j "8@35 X’O-l>.



Larje.ﬂ' rafre ofF cﬁmge when
Hhe Snake slithess away Grom

(3;3) is
|9T(2.3)] = +8.802x107°C [m.

Y wGIobal Max and Mia

¢ Global max of Flxy) over &
rgaien R of the X-Y qum "5.:

e lar3e1+ 2-value Hat Can
be ob-l_-a?nad. LY plugjé'nj a
poiat (X;Y) € R into f[X;y)‘

¢ Global minimum s the lowest
Z2-Value +hat can be obtained,



Local vs. Grlobal Max & M:a

o |ocal - Mgi\v or lower HHhan
P@i‘nl’x iramed iate ly around

.

® 3'°b¢| - ktgﬁalj* or [oweot Ovem"
Highes+

e I\ oall. ),




in “the Xy Pﬁane ( Staris
'and endf at Same pom“ﬂ') Md

R censists all +he points on
or within C , and Hx,y) is
Cenfinuous and fthe domain of

f(x.y) includes R, +hen

f(ab) = 9lebal max or glabal
_ min  of flx,y) on R ;

meansf one of the G,.,“ow;,\j mus}

be 4rue:

() (a,b) is a PMM where

o _ 9F _

gy -y Lo lﬂ o°

o dYy

() ta,b) is a point where of
| least @n&.par*id der:vqh‘vc



Example

F;nd ‘%"ke. 3|0bo| MQK and 3hbai
min OF: '

fix,¥) = x4 y2- 2x -~y

over e Niangular region' ;
with verHcen (0,00, (2,0), (0,2)

) Find all points where ..Qfg..af.za
| ox 9Y

2 o 2x-2 LA

X 2y



@ Fiad all points where a%x
or 'B'F/a), cre uande fHaed.
e No such points,




Side 1"

fix,y) = y*-vy = £y

Grlobal max/m;n'. }:I'(j) = 2)/—[-..-:
occurs ot — o Y= '/z
one of H-e.re\ X=0

| Po?n‘\'S,

 End points: (0,00 (o0,2)



