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(H8.1)

1. Find the interior and the closure of the following sets:

(0,
√

3], (−∞, 0), R \ Q, ∅.

2. Which of the previous sets are open?

3. Find a simpler form for the following sets:

⋃

n∈N

[2, (1 +
1

n
)n],

⋃

n∈N

[−n,−1

n
),

⋂

n∈N

(−1

n
,
1

n
]

⋂

n∈N

(−∞,−n).

(H8.2)

1. Prove Theorem 2.6 Chap. 3 i.e.,

(a) The sets ∅, Rn are closed subsets of Rn.

(b) If Fi is a closed subset of Rn for all i ∈ I then the intersection
⋂

i∈I Fi is a closed
subset of Rn.

(c) If F1, . . . , Fm are closed subsets of Rn then the union F1 ∪ . . . ∪ Fm is a closed
subset of Rn.

2. Find open sets of real numbers V0, V1, . . . , Vn, . . . for which the intersection
⋂

n∈N
Vn

is not an open set.

3. Find closed sets of real numbers F0, F1, . . . , Fn, . . . for which the union
⋃

n∈N
Fn is

not a closed set.



(H8.3)

Prove that Theorem 2.15 Chap. 3 is not true if we drop the hypothesis that lim
j→∞

diam(Aj) = 0

i.e., find sets or real numbers A1, . . . , Aj, . . . such that

A0 ⊇ A1 ⊇ . . . ⊇ Aj ⊇ . . . ,

the set Aj is closed for all j ∈ N and the intersection
⋂

j∈N

Aj is the empty set.

Hint. Look for sets Aj for which diam(Aj) = ∞ for all j ∈ N.


