Math 300

Spring 2005

Worksheet #1

1.  Given the following special cases, state the most general case.

a.  Case 1: (1 + 2 + 3 )/2

     Case 2: (1+2+3+4)/2.5

     Case 3: (1+2+3+4+5)/3

b.  Case 1: 3*5 =13

     Case 2: 2*4 =6

     Case 3: -1*3 = -5

c.  Case 1: 
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     Case 2: 
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     Case 3: 
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2.  What are the most important features (the defining attributes) of a binary operation? 

Give an example of a binary operation. Give an example of an operation that is not a binary operation and explain why.

3.  What are the most important features (the defining attributes) of the concept of closure? Give an example of “closure”. Give an example of  “non-closure”.

4.  Explain why the following are or are not closed binary operations on the given set. 

a.  Set = all the sets in the world                    A*B=  
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b.  Set = all the sets in the world                    A*B=  
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c.  Set = all the sets in the world                    A*B=  n(A)

5. Explain whether the following are true or false statements.  

a.  The natural numbers are closed.

b.  All numbers with an infinite decimal expansion are irrational.

c.  All numbers with a finite decimal expansion are finite.

d. The number of elements in the intersection of 2 finite sets is always at least the size of the smaller set. 

4.  Complete the following chart:
	SET
	OPERATION
	Binary op? (Y/N)
	Closed?

(Y/N)
	explanation

	Naturals
	a*b=a+b-1
	
	
	

	Reals
	a*b=
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	a*b=
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	Yes
	Yes
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	Yes
	NO
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	a*b=min(a,b)
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	a*b= distance that a is from the origin
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	a*b=smallest prime factor of a
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	a*b=smallest prime factor of a
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	a*b=smallest prime factor of a
	
	
	


Note: 1 is not a prime number, the first 5 primes are 2,3,5,7,11.  

Note: Zero can be said to have infinitely many prime factors or NONE.  

Note: -2 is not a prime number, it is the negative of the prime number 2.
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