
Section 1.2:
Cartesian product



Definition

An ordered pair (x , y) is an ordered list of two elements enclosed
by parenthesis and separated by a comma.



Definition

An ordered pair (x , y) is an ordered list of two elements enclosed
by parenthesis and separated by a comma.

Definition

Let A and B be sets. The Cartesian product of A and B, denoted
by A× B, is the set of ordered pairs

A× B = {(a, b) : a ∈ A, b ∈ B}.



Definition

An ordered pair (x , y) is an ordered list of two elements enclosed
by parenthesis and separated by a comma.

Definition

Let A and B be sets. The Cartesian product of A and B, denoted
by A× B, is the set of ordered pairs

A× B = {(a, b) : a ∈ A, b ∈ B}.

Example:

R× R = R2 = {(x , y) : x ∈ R, y ∈ R}



Definition

Let A and B be sets. The Cartesian product of A and B, denoted
by A× B, is the set of ordered pairs

A× B = {(a, b) : a ∈ A, b ∈ B}.

Example: Let A = {1,∅} and B = {1, b, {ρ}}, then

A× B = {(1, 1), (1, b), (1, {ρ}), (∅, 1), (∅, b), (∅, {ρ})}
B × A = {(1, 1), (1,∅), (b, 1), (b,∅), ({ρ}, 1), ({ρ},∅)}



Definition

Let A and B be sets. The Cartesian product of A and B, denoted
by A× B, is the set of ordered pairs

A× B = {(a, b) : a ∈ A, b ∈ B}.

Example: Let A = {1,∅} and B = {1, b, {ρ}}, then

A× B = {(1, 1), (1, b), (1, {ρ}), (∅, 1), (∅, b), (∅, {ρ})}
B × A = {(1, 1), (1,∅), (b, 1), (b,∅), ({ρ}, 1), ({ρ},∅)}

Theorem

If A and B are finite sets, then |A× B| = |A| · |B|.



Definition

Let A1,A2, . . . ,An be sets. Then

A1 × A2 × · · · × An = {(a1, a2, . . . , an) : ai ∈ Ai for 1 ≤ i ≤ n}.



Definition

Let A1,A2, . . . ,An be sets. Then

A1 × A2 × · · · × An = {(a1, a2, . . . , an) : ai ∈ Ai for 1 ≤ i ≤ n}.

Example: Let A = {1}, B = {α, β}, and C = {◦,�}, then

A× B × C = {(1, α, ◦), (1, α,�), (1, β, ◦), (1, β,�)}
A× (B × C ) = {(1, (α, ◦)), (1, (α,�)), (1, (β, ◦)), (1, (β,�))}
(A× B)× C = {((1, α), ◦), ((1, α),�), ((1, β), ◦), ((1, β),�)}



Definition

Let A1,A2, . . . ,An be sets. Then

A1 × A2 × · · · × An = {(a1, a2, . . . , an) : ai ∈ Ai for 1 ≤ i ≤ n}.

Example: Let A = {1}, B = {α, β}, and C = {◦,�}, then

A× B × C = {(1, α, ◦), (1, α,�), (1, β, ◦), (1, β,�)}
A× (B × C ) = {(1, (α, ◦)), (1, (α,�)), (1, (β, ◦)), (1, (β,�))}
(A× B)× C = {((1, α), ◦), ((1, α),�), ((1, β), ◦), ((1, β),�)}

Definition

If A is a set, then An = A× · · · × A︸ ︷︷ ︸
n

.



Homework.

1 Read Section 1.2.

2 Write up the following exercises.
Section 1.2: 2.e, 2.f, 5, 8.



New LATEX commands
A× B A \times B

Asuperscript
subscript A^{superscript}_{subscript}


