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1. A one-to-one correspondence is a relation.

2. There is a one-to-one correspondence between the sets {a, b, x} and {1, 2, 3, 4}

3. The sets {x 2 R|x2 + 1 = 0} and {} have the same cardinality.

4. What is the set 2Z?

Section 3.3 One-to-One Correspondence and the

Cardinality of Sets (Part 1)

One-to-One Correspondence

P 1. Is there a one-to-one correspondence from {1, 2, 3, . . . , n} to the empty set? Is the set
finite or infinite?

P 2. Show that the set {x, y, z, 1} is a finite set.

Countable Sets

P 3. Show that the set N [ {0} is a countable set.

P 4. Determine if the set {3n|n 2 Z} is countable.

P 5. It is true that every infinite set contains a countable set. Use this fact to prove the following
theorem.
Theorem: Let S be an infinite set and let x be an element not in S. Prove that |S| = |S[{x}|.
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3.3 fix I
Def A one to one correspondence is a function

that is both 1 1 and onto

Def the cardinality of a set A denoted by IAI

is the number of elements in A Sets A and B

have the same cardinality if the exists a l l correspondence

between A and B IAI IBI



EI Let A 1,2 and B a b Then

f 1 a 2,3 is a 1 1 correspondence from

A to B Hence 1A IBI

Def the set A is a finite set if A is the empty set or

there is a 1 1 correspondence from A to 1,2 n

for some positive integer n Otherwise A is an

infinite set

Ex The set A a b c is finite as

a 7 I

b 7 2
c 7 3

is a 1 1 correspondence

The set N is infinite 121 n n

IN n

Def A set A is countable if A is finite or there exists a

1 1 correspondence from A to N Otherwise A is uncountable

E A 1,23,43 is countable as A is finite

is countable f 2 N
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EX A x2 x is countable

and

2 Xa Xa EA and countable

f N U 03 N
5 N u 03 is countable f to I

Let S be a countable set Then

5 v 3 is countable where X is anything

Let X Y 2 be countable sets Then

f x x Y X 21 1 Y X 2

EX N N is countable
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