Practice exercises 7.

Topology of the real numbers

1. Answer the following questions.
(i) Find the set of interior points (int H), boundary points (8 H), limit points (H') and isolated
points of H.
(ii) Is the set H open, closed or neither? Is the set H bounded?
(iii) Find the closure of H (it is denoted by H). Is the set H compact?

ajH=Z b)H=Q c)H=R\Q
d)H=(-2,-1)U[3, 5]U{T} U8, )
1 1
=¢—:neN f)H= —-:neN
e) H {n ne +} ) H {O}U{n ne +}
*© 1 1
H= h)H = —
gH=Qn[o, 1] ) anjl[ZMl,z”]

2. Prove that for any real values ay, ..., a, the finite set{a,, ..., a,} cRis closed.
3.Let AcR. Prove that

a) the set of interior points of Ais open;

b) the set of boundary points of A is closed;

c) the set of limit points of A is closed.

4. Show an example of a set Ac R for which intA=Rand int A=@.

5. a) Give an example of infinitely many open sets such that their intersection is closed.
b) Give an example of infinitely many closed sets such that their union is open.

6. Show an example of an open cover of the interval (0, 1) from which a finite subcover cannot be
selected.

7. Prove that if Gis open and F is closed then G\ F is open and F\ G is closed.



