lu.e. Dwechonal Devivahves

lim  Fexan, v1 ~ Fray

ho = < rd.'!'f o'r
ckau5:
ir the (1 0] direcdion
end

Lim ‘fo yrwl=41ay

= raie af
h-2¢ h

ckang e in the

(0,15 direction
(o :l ltg

B 5 <'0) N ote that (l'o}

and L0,1}) are unjt

veetors .



Now _,t-l , he any unit vector

We da‘finf

_D"."' .p{x“ly.) - | f‘xo* Gh, Yot B‘ll"'f{x.‘y')

h- 0
-—~/
h

Ex. S“‘r'po-re Xz X,+tha and v:= Y,+ hb

We want te 'riﬂufc oul the

ranﬂc D{ c‘l‘l‘lj( Qs '1—90 W“Ql’l h=0



oh " ax Tt oy
2 of
e Fole. . 4 _3_f
Py (Xe,Ys)- Q >y (Xb,Yl)b
Or

.D.,.; -F(x,.'y,} < {-’»,(x,v)a + f, (xy) b

(om ~

1S is callegd the divection at

decivative of § ol (x,y) in the

a3

direction of 6 unid vordor ©






Ex. Fina the divectional

derivative .Da Ftey of

-Frx,yi : x% xy34 y" and
wll

U is the wvait vector painhv\j

in the direction with angle O+ ..;Z

and (K,,f/,}: (2{1),







Note thel we can write

Dﬁ.f (x,v§: rx(x‘y}a + ‘pylx,ytb
2 { Kty 4, tep)- U

We call this

V4 : o e | o
(%,y e *;’,‘,J

Hence .Dﬁ{fx,y"—' V‘tht,y) - u

T ——— Y




Ev. Fing the directiona? deriygd;,,

O" 'E'\Q {Uﬂt‘i‘. ‘f{x)v) e xtyi- y:

ol the pojpt (3,21 ir the

direclipn of ©: 2‘{43:«;

- - 3xlyzo zy - IOG-I( > 109



= JD.f:
'va Hg- L 4 104. 3
m cm—
Vi3
= Yogf

Fuen.ch'm a‘f 3 '(d(‘iﬁb‘lel'“-‘

(sives a4 funclian 'fo,y, 2}

and a unif vecéyr 6"'<Q, h ¢)



)o

0.“ fJ‘o‘Y,"z,) , Cthen we define

* lim §
s (atha,y, s kb, 2,4he)-ftx, y, 3.}

- —
h

Wc CG&n Lanpoft .D,—,-ffx,y,u

:a‘F

A ) 4?..{ H
™ xY, 1 G ’YfX,y,Ylb +;—i(x"f!’(



/]

We con define the direcdigngl

decivedive by
Daf- wt-0
T he quantily 7.0
depends on wﬂuh vector wt cheoese
Recall the formels
V-T2 |00] 13 cos g

= 'V-P} cas O



12

We qel the hrﬁc.r# valet whea

e

C6s 8 =1 ie,, whee U pointe

in -Ul! Seme divrection g¢ V.

‘Bu‘( Fremembher \ U mousd he &

unit vector e when

G: v

wREm TR

{vd!



! T"‘-")fﬂ:{ Planes 1o

l tvel suef g ces

Nate thad if we $vevel

e
in the vnil diredion U,

‘“'m- the rate 0" (‘\ua,c ¢ 20

wh
i ine metion veelteor V

satisfies Nf. G =2 0.

/%



{3

Thea V§- v

= V- Ve e

[ve) i)
* jes)

In Sva, VF.U ig meximigey

whep v ='_Y.f_ are dhe larﬁed
e

—

— valve 48 = ,V.f]

-#—




1

We cén defime the ‘h“lﬁtuf Pluu ‘)y

X ":yﬁj z“] (X-X.S {l i

+ F Y (xo,’%' Te) {Y" \/9)

g F? rxh.'Yb, F (i’-!,] 2 0.



6

EL Ft'nd the ém\gg.{ P'&nf

te 4he level surfac,

fht,v, 7)= k

ﬂwoush f"b,h,Z) ‘7 viing (1},

Ex. Find the e?vahan of the

1 .
.Surfaee ;(1- 72+ 27 %5} =< 0.

N U
fhfbua‘ {1‘2"") F(&'ylzj



I8

e o - -
Ve 2x3 "3)'",;“ =27 - 12

T'\e linr thai /s L 4o the
Aredient & (0 o,

fh. llapg s -az-'- = -;.

“ Y2 ¢ '}3'(;{-1]



