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Lecture 13

Def Given XER fix I
a afright ace pt of X LER
left are pt

the limit of f x as x approaches
a from the left is L if

from the right
Xn IN Xl a

s.t.fm a listen 1
n a








































Wedenote this as

lim f x L
a

Fat
fix L

The Suppose a is a R and
L ace pt of X Then

lim f x L lim f x lim f x L
a at a








































Def Given XER unbounded above
unbounded below

fix R LEE then the limit

of f x as x approaches o

o

is L if Xn IN X with

In
a o

n'In xn α

we have life fan L

If this holds we write LIFE L

5 α
f x L








































33 Continuity

Def Given XER fix R
at X f is continuous at a if
either
i a is an ace pt of X and
qf x f a

a is an isolated

liilaitnotanaciptgx
o.int








































The Given ER figX R
cts at at X then the

following are cts at a

i If
ii cf for CER
iii fty
livifyv

fly provided gla 0

That e 8 char ofcty Given
ER f IR AEX

f is cts at a

70 8 0 St EX and
x ak8 ensures If x fake








































PfLast time we showed

Now we show

Suppose holds
If a is isolated art there is

nothing to show Suppose
aisan accpt of X
arbitrary pn a

Fix Xn IN X a We must
show lim f xn f a

no

Fix 70 We must find NS.t
n N ensures If xn f a CE








































fait
ITI
11H
sa T

Xn

By D 8705 t.xeXandx ak8
ensures 1f x f a ICE

Since Xn a NS.t.MN
ensures Ixn at g
Ifa fake








































One last importantwayto combine functions

Def Consider X YERfix R
g
Y R

g Y
EX

then define fog Y IR byfog y flgly
Tha Consider X Y ER
fix R

g
Y R

g Y
EX

then for
any

a Y if

giscts at a fiscts at gla
we have that fog is cts at a








































Pf Fix arbitrary E 0

Since fiscts at gla 8,70 st
xEX Ix gla 28 1ft fly a ke

Since gis
cts ata 5270 sit

yeY ly at 82 Igly g a 18
If gly fga se

34 The Heine Borel Theorem

Def f a b R is cts on Ca b

if it is cts at X a b

Gal cts fns on a closed interval
attain their max and min




























































































































Pf If a b the result
is immediate Assume a b

Let X xtCa b a x YTIi
for some Ii EJ

Ourgoal is to show be X

Since a b UJIEJs.t.AEI Let so to I Then
as to so to sit

a xo min to b
Thus of a b and XoEI so

a xo EI Hence Xoe X
so X 0





Assume for the sake ofcontradiction cab dst
cad min ti b Then

and III VI

Thus dex and d sup x
which is a contradiction


