1. Prove that the empty set is a subset of every set.




2. A complex number z is said to be algebraic if there are integers ao, ..., a,, not all
zero, such that

aZ"+a; 2" 4 +an_1z+a,=0.
Prove that the set of all algebraic numbers is countable. Hint: For every positive
integer N there are only finitely many equations with

n+ |aol + lai| + -+ |a| =N.
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3. Prove that there exist real numbers which are not algebraic.
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4. Is the set of all irrational real numbers countable ?
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5. Construct a bounded set of real numbers with exactly three limit points.
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6. Let E’ be the set of all limit points of a set E. Prove that E’ is closed. Prove that
E and E have the same limit points, (Recall that £ = E U E’.) Do Eand E’ always
have the same limit points?
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7. Let Ay, A2, As, ... be subsets of a metric space.
(a) If B,=\J!=1 A;, prove that B, = {Ji., 4;, forn=1,2,3, ....
(b) If B= |J%, A:, prove that B> (J, 4.
Show, by an example, that this inclusion can be proper.
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