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Name: __________________
Exam 1

1-25-2007

1.  (6 pts)  Is the expression a statement, an open statement, or neither?

(a)  2x is even  ______________________
(b)  
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 is an integer    _______________________
(c)  For all real numbers x, 
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.    _______________________

2.  (15 pts)  Translate each sentence in terms of variables and quantifiers.

(a)  Between every two distinct real numbers there is another real number.

(b)  The set S has a greatest element.
(c)  For every pair of real numbers, if both numbers are nonzero then their product is also nonzero.
3.  (16 pts)  Complete the statements of the following laws of logic from chapter 1.

(a)  ‘and’ is associative:  (p and q) and r 
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______________________________

(b)  ‘or’ distributes over ‘and’:  p or (q and r) 
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__________________________

(c)  rephrasing  ‘implies’ with ‘or’:  p implies q 
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________________________

(d)  negations:  
~(p and q) 
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_____________________________




~(p or q) 
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______________________________




~(p implies q) 
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4.  (10 pts)  Consider the following output table as specification for a logic circuit:

	p
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0

	q
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	r
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	s
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	Output
	1
	0
	1
	1
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	1


(a)  Represent the output table with a Karnaugh map.

(b)  Represent the output table with a logical expression using “~”, “
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”, and “
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”.  Simplify your expression to use as few gates as possible.

5.  (12 pts)  Consider the implication p(x):  “If x is an integer then x is not irrational.”

Use English sentences to answer the following.

(a) State the converse of p(x):
(b) State the contrapositive of p(x):
(c) Is the converse of an implication always logically equivalent to the original implication? 
(d) Is the contrapositive of an implication always logically equivalent to the original implication?
6.  (6 pts)  Let A and B represent arbitrary sets.  Do the following sentences have the same meaning, or is one of them stronger?  ______________________________  Explain.

#1:  For every x, 
[image: image15.wmf]A

x

Î

 or 
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#2:  For every x, 
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  or  for every x, 
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7.  (10 pts)  Is the given abstract sentence a law of logic?  Justify your answer.

(a)  (p and (p
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q)) 
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 q


(b)  ((p
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q) and (q
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p)) 
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8.  (10 pts)  Translate the given sentences using definitions for subset of (
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) and 
set union (
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).  The definitions are given below.  Show one step per line.  Your final answers should written in English, not math and logic symbols.
Definition 1: Let A and B be sets.  
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 if and only if for every x, 
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Definition 2:  Let A and B be sets.  
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 if and only if 
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Sentence #1:  “
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______________________________________________________

______________________________________________________
Sentence #2:  “
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is not a subset of A.”  

(Move the negation through the sentence and simplify)

______________________________________________________

______________________________________________________
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