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1.  (5 points) Show that
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(Hint:  Define a function 
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 and show that it is a bijection.)
	


2.  (9 points) Suppose 
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(a) Define a bijective function 
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 and show that it is well-defined, i.e.
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(b) Show that 
[image: image11.wmf]f

 is injective.

	


(c) Show that 
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 is surjective.

	


3.  (3 points) 

Lemma The union of two countable sets are countable.
(a) Use the lemma to prove that the set of irrational numbers 
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is not countable.

	


(b) What does (a) tell us about the “sizes” of the rational numbers 
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and the irrational numbers 
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?

	


4. (a) (13 points) Let 
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Show that 
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is a bijection. 

(Therefore, 
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]

0,1

is equivalent to 
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0,1

.)

	


(b) (3 points) Show that 
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0,1

is equivalent to 
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 by constructing a bijection 
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 by using 
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gx

.  Do not actually show the proofs that it is a bijection.  Instead, describe how you come up with your function 
[image: image25.wmf]f

.
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