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For €>0: (x—¢, x4 £) =: BE(X) € - neighbourhood of X
M < [R is called a neighbourhood of X  if there is € >0
such that Mo :PDE(X)
€>0
Example: E-Z, 2] is a neighbourhood of O [{ OW—)J >
E—Z, 2:\ is a neighbourhood of [ - 1 }

E‘Z, 2] is not a neighbourhood of 71 [ L}-;%

Definition:

M < R is called open (in R) if, for all xe M, Mis a neighbourhood of X,
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A < [R is called closed (in R ) if AC = R\A is open.

Example: o ¢ , R are both open and closed.

5 EZ/ Z:\ is closed but not open.
. (_ZI 2_) is open but not closed.

8 (-ZI Z;\ is neither open nor closed.,

Fact: A< R is closed <{=> For all convergent sequences Qo‘n)hem with
a,e A for all neN
we have: ..K;""m“" € A
A=(0,1
Example: ( I :\ éo-b—ﬂ--g >
0 (3
- (1
Take (0n), o = (r)hem'
Then: né”’mo\" =0 & (O , ?.___\
Definition:

A < R is called compact if for all sequences Qo‘")h€|N with

O\nG_A for all heN | there is a convergent subsequence Q“"Okem
Wl‘\—h kﬁ‘;"\manke A .



