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. Let [a,b] denote {z € R:a <z <b}, [a,b) ={x € R:a <z < b} and
similarly for the other types of intervals. Describe bijections between
the following sets:

(a) (—m,7) and R;
(b) R and (—o0,0);
(c) [0,1] and [0, 1);
(d) [0,1] and [0, 1]\ {5}.

2. Show that the set of all irrational numbers R \ Q is uncountable.

. Show that R and P(N), the set of all subsets of N, are equivalent.

. Using Cantor’s diagonal method show that there is no bijection between
A and P(A), for any set A.

. Let Ay, Ay, A3, ... be an infinite sequence of countable sets A;. Show
that [ J;°, A; is countable. (Recall that z € | J°, A; iff v € A;, for some
i eN.)

. Show that if A is a countable set, then the set of all finite sequences of
elements of A is countable. (A finite sequence of length n is a function
f:A{1l,...,n} — A.) Hint: use the statement of the previous problem.

. A number z € R\ Q is called a quadratic irrationality, if it is a root of
an equation of the form

ar’> +br +¢ =0,

with a,b,¢c € Q. Show that the set of all quadratic irrationalities is
countable.



