Math 105

Spring 2005


Problem Set #6
(30 points)

Name:  







Work on the following problems to turn in Thursday, March 31.  Please make sure your work is clear, neat, and organized.  A reminder:  You may discuss these problems with each other, but your write-up and your submission must represent your own work written independently of others.  On this problem set, your explanations (when requested) are as important (if not more) to me as your answers!  There may be some questions you feel completely stumped on.  Do you best and give me your best thinking about it!

1. What is the cardinality of the following sets?  In addition to your answer, give me a very brief clear complete sentence or two as to why you gave that answer.

a. {1, 2, 3, {4, 5, 6, 7, 8, 9},10}

b. {1, 10, 100, 1000, 10000, …}

c. The set of all grains of sand on earth.

d. {a, b, c, {1, 2, 3, 4, …}}

2. Compare the cardinality of the following pairs of sets, noting whether you believe one set is larger than the other or that they are of the same size.  Make sure you write one or more complete sentences giving your answer and explaining your reasoning.

a.  {1, 2, 3, 4, …}




{2, 5, 10, 17, 26, 37, 50, 65, …}


b.  The set of natural numbers, N = {1, 2, 3, 4, …}
The set of all positive fractions.








One way to “construct” them is by 

considering the following:








1/1  1/2  1/3  1/4  1/5  1/6  1/7  1/8  …








2/1  2/2  2/3  2/4  2/5  2/6  2/7  2/8  …








3/1  3/2  3/3  3/4  3/5  3/6  3/7  3/8  …








4/1  4/2  4/3  4/4  4/5  4/6  4/7  4/8  …








…


c.  The set of natural numbers, N = {1, 2, 3, 4, …}
The power set of the natural numbers, P(N)

3. Write out the following power set:  P({2, 3, 5, 7, 11})

What is the cardinality of this power set?  And why did you (or should you) know that this should be its cardinality even before you wrote out the entire power set?

4. Write an essay (between 250-400 words) which discusses, describes and explains your understanding of the concept of infinity. You can include how your thoughts on this topic have been influenced by the exercises and concepts that you have been exposed to in this class. It’s probably best to produce a word-processed version of your essay and attach (STAPLE!) it to this problem set. One suggestion is for you to summarize the different aspects of infinity you are thinking about in an outline on this page and then begin your essay with the words “When I think about infinity…” on a separate page.
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