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If f is C on R
Then f is differentiable on R

all are its on I

come f is diff an 144

fixD Fink thin EI
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Def Directional Derivative

Let RER be open it R fir R
Let w̅ ER be a unit vector
The directional derivative of f in the
direction of it at a is defined by

Data Im Hatta Had

Rate of change of t in the directionofit
at the pt a

Thm Suppose f is differentiable at a
Let it e IR be a unit vector
Then Datta exists and

Datta Dfla w̅

Remark D

t diff All directional All partial
derivatives exist derivatives exist

if w̅ of11H11
2 By Cauchy Schwarz Inequality
Hotll Dat LTE 11H11

It increases most rapidly inthedirection ofdecreases of



Ext

Ans b glay e sin x'ty
gx ye't 2x cos X y
gy ext Ly cos X y
Since g gx gy are cts on IR g is C on R
and so g is diff on IR

Let w̅ 11 1 52 Then byThem

Dig 1 3 Dg 1 3 I

3é 2cos10 é 66,10
2é 46,10

E é 26 10



Ex2 Mean

Ans Note f decreases most rapidly at 144
in the direction f 2,3 110412,3111

Note Daft Df 2.3 w̅
Datley ftp.T

Let Df 2,1 a b Then
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where A L
Since A A I 69
we have 19 A 141

L
1 Df 33 E E
The required direction is
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Ex 3

Ans i let ñ coso sino be a unit vector
Then Dattoo limo Hottal Ho

t

ftp.ltcosolltsino
Hlt

limo Icosolhino

Icosolsino

8 Dildt 0,0 0

Da f10.0 0

Take w̅ cos 4in s
Then Ditto o E
while Df 010 I 10,0 E 0 Defo.o

it Since 5710,0 T Dif 0,01
t is NOT diff at 10,0



Ex4 Let RER be open
Let f r IR be c
Let ñ I be two unit vectors in R
Show that De Dif DaDef on r

Recall Clairaut's Thm

If fxy fyx exist and are cts on R
then fxy fix on r

Pf Note f c on R f c on r

f diff one

So Daf Df w̅ Uifx turfy
Then Daf uifxxturfyx.uifxytunt.ly

cts Put diff
Hence D Daf Daf i

uivifxxtueitytftxytmv.tn
by Clairaut'sThm

Similarly DaDef viuifxxtkxty.tv tytviuetyy
Do Daf



Ex5

An If10,0 Ml sin 1110,411 0

f 10,01 M
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caitiff at
C sn 1h

Sincetime 0 by squeeze
them

I thiol flow o
h

fx o.o him thiol flow o
h

Similarly fy10,07 0

Let elx.gl flx.nl Mpfft1x.po.o
fix y M



Now x y E Bg0,01

nix You
14 x ml
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ecaiii.fi
time

one y Y sin 11km111 o

it follows from squeeze them that

Himon
1114 my
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Hene f is diff at 1010


