Math 266, Quiz #2, Summer 2010	Name _______________________________________________
Instructions: Show all work.  On proofs, clearly explain your reasoning.  Unexplained leaps of logic, even if correct, will be treated as if it is false.  On take home quizzes, all work must be your own; you may not work together.
1. Express each of these system specifications using predicates, quantifiers and logical connectives, if necessary.
a. Every user has access to exactly one mailbox.

With appropriate definitions: 

b. There is a process that continues to run during all error conditions only if the kernel is working correctly.



c. All users on the campus network can access all websites whose URL has a .edu extension.


Y in the domain of .edu URLs
d. Bonus: there are exactly two systems that monitor every remote server.




2. Use a direct proof to show that the product of two rational numbers is rational.
Let x = a/b where a,b in Z and b not equal 0. And let y = c/d, when c,d in Z and d not equal 0. Then xy = (ab)/(cd) where ac and bd in Z and bd not equal zero.  Thus xy is rational.





3. Show that these statements about the real number x are equivalent: i) x is irrational, ii) 3x+2 is irrational, iii) x/2 is irrational.
(Need to show three things to make a complete loop of the elements in the list).
Suppose x is rational, then x=p/q with p,q in Z and q not equal to zero. Then 3x+2 = 3(p/q)+2 = (3p+2q)/q which is also rational, since 3p+2q is an integer.  Then suppose that 3x+2 is rational and equal to m/n, with m,n in Z and n not equal to zero.  Then x=(m-2n)/(3n) which implies that x/2 = (m-2n)/(6n) which is also rational since m-2n is an integer and 6n is an integer not equal zero.  Then suppose x/2 = r/s, with r,s in Z and s not equal zero.  Then x=2r/s which is also rational since 2r,s in Z and s not equal to zero.  Thus, but contrapostion, ii implies, i, and iii implies ii and i implies iii.  Thus, all three statements are equivalent.

4. 

Identify the error or errors in this argument that supposedly shows that if  is true then  is true.  (There may be more than one error.)
	1.
	

	Premise

	2.
	

	Universal instantiation, from 1

	3.
	

	Simplification, from 2

	4.
	

	Universal generalization, from 3

	5.
	

	Simplification, from 2

	6.
	

	Universal generalization, from 5

	7.
	

	Conjunction, from 4 & 6



All these lines, 3,5,7, require AND statements and not OR statements.


5. 
What is wrong with this argument? Let H(x) be “x is happy.”  Given the premise  we conclude that H(Lola).  Therefore, Lola is happy.

This is an error in existential generalization.  When we say that someone is happy, we cannot be certain it is anyone in particular.  It might be George or Nina.
[bookmark: _GoBack]
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