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1. Let Sn = [n− 1, n + 3] ⊂ R and I = {1, 3, 4}. Find S = {Si | i ∈ I}, ⋃i∈I Si and⋂
i∈I Si. Draw your results in the real line.

2. Let {Ai : i ∈ I} be a collection of sets and let j ∈ I. Prove that

⋂
i∈I

Ai ⊆ Aj ⊆
⋃
i∈I

Ai
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3. Let {An : n ∈N} be a collection of sets. Prove the following:

(a) If A0 ⊆ A1 ⊆ A2 ⊆ . . . , then
⋂

n An = A0

(b) If A0 ⊇ A1 ⊇ A2 ⊇ . . . , then
⋃

n An = A0

4. Let An = {x ∈N | x ≥ n}. Prove that
⋃

n∈N An = N and
⋂

n∈N An = ∅.
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5. (a) Prove the Arichmedian property of the real number:

For all x > 0, there exists positve integer n such that 0 < x <
1
n

.

(b) Let Cn =

[
0,

1
n

)
(n ∈N− {0}). Show that

∞⋂
n=1

Cn = {0}
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6. Let Ai (i ∈ I) be a collection of sets and B be a set. Prove the following:

(a) B
⋂
(
⋃

i∈I Ai) =
⋃

i∈I(B
⋂

Ai)

(b) B
⋃
(
⋂

i∈I Ai) =
⋂

i∈I(B
⋃

Ai)

(c) (
⋃

i∈I Ai)
c =

⋂
i∈I Ac

i
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