
IFLST 3 Unions and intersections of families of sets

3.1 Find
⋂
i∈NAi for:

a) Ai = (0; 1
i+1), b) Ai = (0; 1

i+1 ], c) Ai = [0; 1
i+1 ], d) Ai = (i;∞)

3.2 Find
⋃
i∈NAi for:

a) Ai = (i;∞), b) Ai = ( 1
i+1 ; 1− 1

i+1 ]; , c) Ai = (−i; i)

3.3.Find:

a)
⋂
i∈N+ [2− 1

(i+3)2+2 , 7 + 1
(i−2)2+2) = b)

⋃
i∈N+ [2− 1

(i+3)2+2 , 7 + 1
(i−2)2+2) =

c)
⋂
i∈N+ [1 + 1

(i−3)2+2 , 5−
1

(i+2)2+2) = d)
⋃
i∈N+ [1 + 1

(i−3)2+2 , 5−
1

(i+2)2+2) =

e)
⋂
i∈N+ [1 + 1

2i , 5−
1
i
)× [1− 1

2i , 5−
1
i
] =

f)
(⋃
i∈N+ [1 + 1

2i , 5−
1
i
)
)
×
(⋃
i∈N+ [1− 1

2i , 5−
1
i
]
)

=

g)
⋂
i∈N+ [1− 1

3i , 5−
1
i
)× [1 + 1

3i , 5−
1
i
] =

h)
(⋃
i∈N+ [1− 1

3i , 5−
1
i
)
)
×
(⋃
i∈N+ [1 + 1

3i , 5−
1
i
]
)

=

3.4 Find
⋂
i∈NAi and

⋃
i∈NAi for:

a) Ai = {(x, y) ∈ R2 : x+ y ¬ i},

b) Ai = {(x, y) ∈ R2 : x+ y ¬ 1
i+1},

c) Ai = {(x, y) ∈ R2 : x, y  0, y ¬ xi}.

3.5 Find: a)
⋃
a∈(0,∞)[a,∞)× (−∞, a] b)

⋂
a∈[0,1][a,∞)× (−∞, a]

3.6 Find
⋃
a

⋂
bXa,b,

⋂
a

⋃
bXa,b,

⋂
b

⋃
aXa,b,

⋃
b

⋂
aXa,b for:

a) Xa,b = {(x, y) ∈ R2 : 0 < x ∧ 0 ¬ y ∧ x
a

+ y
b
¬ 1}, a, b ∈ R, a, b > 0,

b) Xa,b = {(x, y) ∈ R2 : y ¬ a(x− b)}, a, b ∈ R,

c) Xa,b = {(x, y) ∈ R2 : y ¬ ax(x− b)}, a, b ∈ R, a, b > 0,

d) Xa,b = {(x, y) ∈ R2 : y  a
b2
x(x− 2b)}, a, b ∈ R, a, b > 0,

e) Xa,b = {x ∈ R : a− 1
b
¬ x < a+ 1

b
}, a ∈ Z, b ∈ N− {0}),

f) Xa,b = {(x, y) ∈ R2 : 0 < y ¬ ax2 + b}, a, b ∈ R, a < 0, b > 0,

g) Xa,b = {(x, y) ∈ R2 : y = a(x− b)3 + b}, a, b ∈ R, a, b > 0,

h) Xa,b = {(x, y) ∈ R2 : y  ea(x−b)}, a, b ∈ R+, a, b > 0,

i*) Xa,b = {(x, y) ∈ R+2 : ax2 < y ¬ 3
√
ab2}, a, b ∈ R, a, b > 0.

3.6 Prove:

a) (
⋃
i∈I Ai)× (

⋃
j∈J Bj) =

⋃
i∈I
⋃
j∈J(Ai ×Bj),

b) (
⋂
i∈I Ai)× (

⋂
j∈J Bj) =

⋂
i∈I
⋂
j∈J(Ai ×Bj),

3.7 Find infinite family X of subsets of N such, that
⋂X = ∅ and

⋂Y 6= ∅ for every proper subfamily

Y of the family X .


