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Then . 2.24 If { In } is a sequence of closed intervals
in IR
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sit . In 0 Inti
,
n C- IN - Then In # of .

If
Proof : Let In Ian , bn] , h C- IN .

Let E : = { an : an is the left end - point
of In } .

Then E is non - empty and bounded above
by bi ( why ? )
So sup CE) exists in IR, say ,

x -

Let m
,
n C- IN . Then

an E am+n E bmtn E bn
⇒ x# m f MEIN, for otherwise

,
Xt supCE)

( Explain why ? )

Since am EN f me IN
, we have ME Im fineN.
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⇒ n Into .

n=, an

Thm.2i25 Let KEIN . If fin} is a sequence of
K -gel Is such that In 3 In+ , ( n EIN) , then
n In Ff .

N =/

Pref : Note that for every MEIN ,

In = { I = Cx . . . .
-
, xD : an

, ; Exjf bn ,j , I Ej Ek} .
I -cell : a []- b
2-cell i [ a , b) x Cc , d]



Note that

Let In ,j
: = [ an ,j , bn,j ]

It
, j
7 Is;D Is,j3 . - -- -
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Note that In
, ;
satisfies the hypotheses of

Them . 2.24 for each j . Hence F real numbers
xj* , I Ej Ek, s -t .

an
, ; E xj*E bn

, j l Ej Ek, he IN .

Now let a-
*
= ( x ,*

,
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, x¥ ) .
no

Then 2-
*

C- In t n GIN . Hence
n
?
,

In f- § .

Thm26 Exery K- cell is compact .

Proof Let I be a K - cell . Then

I E { I= CD4 , . - - , xk ) : aj E Xj Ebj , I Ej Ek} .

Let 8=4 .

Then if EE I
, FEI , then I I - g- Is S . (why ? )

If I = Can
, .
- -

, Nk) & D= ( Yi , - - -syed
,

then
in-51 =f¥fiyenIEajT

= 8
Suppose , by means of contradiction, 7 an open
cover { Gay of I having no finite subcover for I.
Let g. = @it bj 712 . Then the intervals Lai , Cj) &
[Cj , bj ] determine 2K K -cells Qi , whose union isI .
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Then at least one of these sets Gi , say It , cannot
be covered by any finite sub-collection of { Ga}
( otherwise, I could also be covered 7 .

Now consider I, and subdivide it in a similar

way ,
and continue this process indefinitely .

Thus we get a sequence {In} of K -cells with the
following properties : -

(i3 I 3 I, D Iz O - - - -

Cii) { Ga } does not have a finite sub cover which
covers In .

Ciii ) If 5C C- In & g- c- In ,
then I 5C -g l E 2-

" S

(This is because, consider I . . We want to show
in-JIE 812 .

Now in- JI =
=✓ (y, -rift ( Yz-Nutt - -type-niet

E
-

=L
-tlbi-I-5-cbz-I-JE.fbnza-jzfcbi-a.TK. - - ACbraid = ¥8 .

By ( it and Then . 2.25
,
F st* 2 I

#
C- In Hn EIN

.

Let x* C- Gg for some 9 .

F r> o z ly - a-* I er ⇒ yea a .

Choose n so large that 2-" S - r .

⇒ I set - g- Is e-n - so ⇒ ge Ga
Then In c Ga →← since In did not have
a finite subcover .

⇒ Every K -cell is compact .
④
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