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1 Worksheet: Closed Sets

Definition 1 A set U is closed if it is the complement of an open set.

16. Is the empty set closed?

17. Is R closed?

18. Is R− {5} closed?
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19. Is {5} closed?

20. Is Q closed?

21. Is the interval (2, 4) closed?

22. Is the interval [2, 4] closed?
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23. Is the interval [2, 4) closed?

24. Name a non-empty, bounded, closed set that is not of the form [a, b].

25. [T/F] The union of two closed sets is a closed set.

26. [T/F] The union of finitely many closed sets is a closed set.
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27. [T/F] The union of infinitely many closed sets is a closed set.

28. [T/F] The intersection of two closed sets is a closed set.

29. [T/F] The intersection of finitely many closed sets is a closed set.

30. [T/F] The intersection of infinitely many closed sets is a closed set.
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2 Limit points

Definition 2 A point a ∈ R is a limit point of the set A ⊂ R if, for every ε > 0, the

ε-ball around a intersects A in a point other than a; that is, if (A ∩Bε(a))− {a} 6= ∅.

31. [T/F] If a is a limit point of A, then a ∈ A.

32. [T/F] If a is a limit point of A, then there is a sequence (an) ⊂ A−{a} with an → a.

33. [T/F] If there is a sequence (an) ⊂ A− {a} with an → a, then a is a limit point of

A.
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34. [T/F] If the set A is closed, then it contains all its limit points.

35. [T/F] If the set B is open, then it contains all its limit points.

36. [T/F] If the set C contains all its limit points, then it is closed.

37. [T/F] If the set D contains all its limit points, then it is open.
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38. [T/F] If the set E contains all its limit points, then it is not open.
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3 Conclusions

Today we learned about:

1. Closed sets

2. Limit points

Wednesday we will learn about:

1. Isolated points

2. Compact sets

Upcoming Deadlines:

• This Friday: Homework #6

Questions?
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