
        23: Discontinuous Functions



DISCONTINUOUS FUNCTIONS.

Dirichlet function. I

& -- -- - - - 12, 1

f(x) =E! neris can see- an X

f is montinuous atany P.
1 - ⑤...

Ex(Hw). f(x)=bis xleastform.E !_isinin
discontinuous at all rationals.

continuous at all irrationals.

DISCONTINUITY,

f=(a,b)-R

Note:for all Star in
(X, b).

8 - -
with th - x, has fitn) -> G.

Write f(x)= 8. -
or 1xf(t) =8. a ↓sto
Similarly, say

f(x) =2' or if (t)=g'

(imf(t) exists E> f(x)
=f(x).

fixt).f(x).

If f is disconti, buttheyexist, say of has discontinuity of first kind.

Else, second kind.



if x=0
and kind:M f(x) = [sinst) of xx0.
at X =0.

Ex:any discontinuity of Dirichlet function is and kind

Ex:Y-Dirfunc, all discontinuity is Is kind. "Simple"

- :
is conti at 0.

...
and

disanti are all kind.

seassosaer., eern...een....

MONOTONE FUNCTIONS.

f:monotonely increasing if x<y = f(x).f(y).

-

decreasing of x =y
=>f(x) = f(y).

-

- Im: f mono. increasing in (a,b) => f(x+), f(x) existf x, y c (a,b).

In fact supf(t) = f(x) = inf f(t).
tt(a,x) t((X,b)

↑

=-- call A

- bounded -> exists.

~ Claim A =f(x)

& Given 330, consider A-E

=8 s.t. A-2 <f(x-8) = A. (since A is sup).

butthen any
t=(X-8, X). mustsatisfy f(x-S)=f(t) =A

so f(t) =(A-2, A). as desired.

Similar arg, on other side.



E Mon-func. have no disconti of 2" kind.

Im: f mon on (a,b)

setof pts where I is not conti is countable.

if:Fx where I is disconti

pick r(x) GR st. fix- <rex)< f(x)

If x, y =D, r(x) =rcy). bleo mon.

Get 1-1 or between D and subset of RH.


