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Rudin 8.6

let f : R' ⇒ R be defined by

fair :{ ¥÷
× .y≠o

else

To Clarify we use notation D ,f : Dxf and D ,f=Dyf as we

work in R? (1)
✗
f) (Xy ) is just the partial derivative wrb

.

×
,

and likewise Dyf . if they exist
. They exist if the following

limits exist !

(Daf /IX.y) : / im
ftp.t" - £1M

= / imc×y,

1- so
+ to ⇒ o t

likewise for $
,
f) ( ✗ y) : 1in

fcxtt.YI-fcx.nl

1-⇒ o 1-

These are standard partial derivatives .

and we know that

they exist :

f) Kid = 2¥ :H"ix)
✗
↳
+ yt 42×242

My f) IX. g) = ¥=✗lx4y%xy(oy)_
✗
"
+yttzxy

These derivatives we defined everywhere but 10.01
.

Here
.

D. fco.cl = 1in
f

= Iim -4=0to f -10

Dyf (o.o ) = / im
fco.0-Y-ko.cl

= o

b →0 t

so Dxf
. Dyf is defined on Ñ

.

But since

1in fit .tl slim ¥⇒= tim 's :&
1- ⇒o 1- ⇒ 0 1- → o



but flo.ot-oflx.ly ) is not cart at float
.

Rudin 9.7

Suppose first that f is defined on FER
"

and Dif we

bounded in E
,
is ish

.
We have that Dif - ¥

;
.

f is cont if He> ◦ Esso S.tl/fCx)-flp) / ICE for all 11×-1011<8

We know that each Dif is bounded on E
.

M : sup { ftp.fllixc-E } < *
.

We can use MVT
'

to show that for any point xp EI,

/ fix) - fly ) / ≤ MIX- yl

By letting { = MS
.

Now b- 8>0 whenever 1×-41<8 we have

lflxs - fly ) / CE

3.
Let ECÑ be any closed subset . Let f :Ñ→R be def

↳
fay , {

° ✗ EE

inf{ 1×-41 : YEE } ✗ 4- E

int 81×-413 exists and is cont since E is closed
.

Then by construction ,

f- " ( O) = E and since Fatso ✗ EE is

cont
.

it is cont
.

%
The idea is that from fix .y)

^

•

3) -0

we can isolate yw.r.to
,

× as%
,

glxiyj where 1-1×11=0
,
This

is useful for the point where

fix
_y ) -10.0)


