Name: _____________________________________

Math 101                   Take Home Midterm 2                August 5th 2005

This take home test is due in class on Wednesday, August 10th.  The point of this being a takehome midterm is to give you enough time to write out and answer questions involving proofs without having the time pressure of an in-class test.  The test, however, should reflect your work and your work alone.  You shouldn’t talk to any one else in the class about the test.  If you have any questions, please contact me instead of talking to anyone else.  

In terms of other sources, feel free to refer to any non-living object (e.g. class notes, our textbooks, the web and other books too).  Make sure that if you do find something in another textbook that helps you out, to reference the source appropriately.  Asking questions on the internet to a person is not allowed (as would be the case of a phone call to someone, for instance).

To receive full credit on a problem, you need to justify your answer carefully.  Unsubstantiated answers won't receive much credit.  Since you have plenty of time to write out and rewrite your answers, then please be sure to try to write neatly ( if I can't read it, then you won't get much credit for your answer!

There are 80 possible points from the eight questions below, plus a bonus 20 points for writing your name on this test for a total of 100 points.

Some questions might be fairly challenging, whereas others should be more routine, so try to do as much as possible on as many questions as possible, but don’t be too worried if you aren’t able to answer everything.

Good luck!  Focus and do well!

Problem 1.  (10 points)

If A and B are subsets of some universal set X, and B’ as usual means the complement of B (in X), then prove that 
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Problem 2.  (12 points)

Call a subset B of a set A cofinite if the complement of B in A (i.e. 
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) is a finite set.  If B and C are both cofinite subsets of A then prove that 
[image: image4.wmf]C

B

Ç

 is also a cofinite subset of A. 

Problem 3.  (4 points)

Find the problem in this problem.  There are three incorrect statements in this problem.

(i) 
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(ii) 
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(iii) 
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(iv) 
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Problem 4.  (8 points)

Determine whether each of the following statements is true or false (where as usual Z+ is the set of positive integers not including 0, and R is the real numbers).  Be sure to explain your answers:



(i)  
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(ii)  
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Problem 5. (6 points)

Suppose proposition P(x,y) is the statement "x = 2y" (so, for example, P(3, 2) is false, and P(6, 3) is true). Determine whether the following statement is true or false (be sure to explain your answer):
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  (assuming w, x, y, z  are all real numbers)

Problem 6. (12 points)

Given a set X with two closure operators K1 and K2 , say that K1 is smaller than K2 if the set of all closed sets produced by operator K1 is properly contained in the set of all closed sets produced by operator K2 .  

Suppose X = Z.  

(a)  Describe the smallest closure operator K such the set  M = 
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 is a closed set under K (i.e. K(M) = M). “Describe” means describe what K(A) equals for any subset 
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(b)  Describe the smallest closure operator K such that the set of the closed sets produced by K contains all sets of the form 
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 where m is any integer. 

Problem 7.  (16 points) 

Let 
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.  I claim that by induction that the power set of the positive integers, 
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, is countable.  The following is a sketch of my proof:

I.  Induction on n shows that 
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[image: image21.wmf]2

2

+

n

 elements.

II. A countable union of finite sets is itself countable.

III.  Therefore 
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 is countable.

Critique this argument by answering the following questions:  

Are the premises (I) and (II) true statements on their own?  For each statement fix whatever is not right and give a brief proof of the correct version.  Does (III) follow from the premises as you have fixed them?  Why or why not?  If (III) doesn't follow, then what have your corrected statements (I) and (II) actually proved?

Problem 8. (12 points) 

Suppose that P is the set of all primes (i.e. P = {2, 3, 5, 7, ...})  Is 
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countable?  Give a convincing proof one way or the other (i.e. that it is countable, or that it is not countable). 
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