




















































































MATH2018TUTO5
Def Partial Derivatives

Let f R ER R R open
Let x ̅ ER
For I ian the i th partial derivativeof f at x ̅
is defined as

fx.lk x ̅ him then ith Xn flx Xi xn

h
him Hithei fix

h
E 10

Remark fix y fx fy
txy fx 1 If first
fix Hylx 1 8 y first























































































Ext Let fixy if xy o

1 if y 0

Find a fx b fxy

Ans a At x y where xy 0

f Singh treat y as a constant

I ycoslxyl.xy.hnxy11

XYCos
XYYy sinlxy

Xy o x O or ay y 0

fxlx.cl him flxth o fix o
h

L I 0























































































For y 0 f ag him floth y flag
h

him if 1
h

fine in ha44 fh

him High byL'Hopital'srule

L 441 1
lim.EEfhf lbyl'Hopital'srule

lik 44inhy o

Zy
0

Hence f x y if y o
o if y o























































































b At xy where Xy 0

tx YOU sinxy

XysinXyYqslxy
collxy y ya Xy Ginley I

Xy'sinky y Y sin xy

Xy 0 lo.gl or ix d to

fxylon ftp.txlo.ytkf fxlo.tl Ii o

For 0 fxylx.de im.txlx.k fxlx.ol

Im
sink o

k

Ii kaslxklj.fi f
ftp if fMwlxl thyl'Hopital'srule

11 sin xk 0

Hence
fxylx.gg f

in
if y o

o if y O y























































































Def Differentiable Functions

Let RER be an openset Let a la anler
A ten f R IR is said tobe differentiable at a
if D fx.la fatal all exist

2 The affine approx L of f at a
LG flat E fxila Xi ai

satisfies

fifty
error of approx x ̅

x ̅ Ha Dfta x ̅ a
where of 8

is the gradient of f

Thm If f x ̅ is differentiable at a
then f x is continuous at a























































































Ex 2 Show that fixy Ixyl is differentiableat theorigin

Ans 1 10,0 him this 1100

him 020
0

Similarly fy 0,0 0

Let x y f 0,0 fxlo.cl x 0 fyloo ly o
Ot 0 x 0 t o ly o

0

Now this High 11 1H
lllx.gl 10.0711

So x y 10,0

41.1.4
Since clinic.io yl 0 it follows from SqueezeThemthat

fixy Llx.gl
1 910.0 lllx.gl 10.0711

Hence flx.ge 1xyl is differentiable at 10,0























































































Ex

Ans a
9 10,0 14

9140 81010 him of 0
h

g 0,0 fig 810.10 91010 fine II k o
k

Let lay 110,01 9 10,0 xol gy 0.0 ly o
0

Then

glad that TF Y Fti
11141 10,0111 Fy

Fy
time at on Fey o it follows from Squeeze1hm that

at Hiiiii
Heme

g is diff at 10,0























































































An hxloin fin.tn dfh f
Note that

4 ANTI fi a

while

1 tl l f fine lie 1 1

Hence hx 0,0 DNE
In particular h is not d.tt at 10107























































































Ans Along y o

t.fi flxmI I

However f 0,0 0

Hem f is NOT at at 1010
So f is Not diff at 10,01























































































Thm Let f g RER IR be differentiable at a ER
Then i fig c t t g are diff at a

2 Hg is diff at a if glad 0

Pt
iii HE EÉia e.cn o

g g a Dg a x a Elx ̅
where 44 0 fi.me I 0

1 By 1 var product rule
f g ftf.iq i.j li in

f g fog get affine approx

flxl̅glx ̅ flagia fog get x ̅ a time o

flat 47 glate x ̅
x ̅ DfaHx ̅ E E F Dgat x ̅ a 911 I

ELALLY
Dfla x ̅ a Dg a x ̅ a
I I Hotcalllegall 1150412

I

So I 441 o

Hence fg is diff at a


