Math 3341 Homework 2 Fall 2011

The assignment is due at the beginning of class on September 19, 2011.

Problem 1 (10 points) Let I,, = [a,, b,] be a nested sequence of closed bounded intervals. Sup-
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pose that lim (b, — a,) = 0. Show that ﬂ I,, consists of exactly one point.
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Problem 2 (10 points) Show that each real number in [0, 1] has a unique decimal representation
except when its decimal representation terminates. In this case, show that the number has exactly
two decimal representations. (Example: 0.5 = 0.49.)
What can you say about the cardinality of real numbers with two decimal expansions?

Problem 3 (10 points) Show that [0, 1] has the same cardinality as [0, 1] x [0, 1].

Problem 4 (10 points) Show that [0, 1] has the same cardinality as (0, 1).
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Problem 5 (10 points) Using the definition of limit, show that the sequence (ay,)
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converges to 4.



