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@ If m,n € N, then |m| = |n| holds iff m = n holds.
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Assume otherwise that there is a bijection between N and some m € N,
If f: N — m is a bijection (or even an injection), then for any n > m we
have that f|,,: n — m is injective. This contradicts the Pigeonhole
Principle.

o If|N| < |X

, then X is infinite.

Assume otherwise that there is an injection f: N — X and a bijection
g: X > m,m € N. Then g o f: N — m is an injection, and we get a
contradiction as above.
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N,
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N, Z,
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N’ Z’ Q’
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@ A set X is countably infinite if there is bijection f : N — X.
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Examples.
@ The following sets are countable:

N, Z, Q, and W

where W is the set of all finite-length strings of symbols from some
countable alphabet.

© The following sets are uncountable:

R,
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N, Z, Q, and W

where W is the set of all finite-length strings of symbols from some
countable alphabet.

© The following sets are uncountable:

R, R"
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N, Z, Q, and W

where W is the set of all finite-length strings of symbols from some
countable alphabet.

© The following sets are uncountable:

R, R"(n>0),
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N, Z, Q, and W

where W is the set of all finite-length strings of symbols from some
countable alphabet.

© The following sets are uncountable:

R, R%n>0), C,
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Infinite sets

@ A set X is countably infinite if there is bijection f : N — X.
© A set X is countable if it is finite or countably infinite.
© A set X is uncountable if it is not countable.

Examples.
@ The following sets are countable:

N, Z, Q, and W

where W is the set of all finite-length strings of symbols from some
countable alphabet.

© The following sets are uncountable:

R, R"(n>0), C, P(N).
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