Math 300

Take home exam 

You are allowed to work on part 3 with others, however, parts 1 and 2 are to be worked on alone or with me.  You will be given the choice to count part of this grade towards your final exam grade .   Extra credit points for any typos!!!
Part 1

Recall that in mathematics, where an element comes from is of vital importance.  One example of this lies in the definition of polynomial.  

When we use the term polynomial we generally mean a formula in x of the following form:                         
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           where the 
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are real numbers and n is a positive integer or zero.

However, we can also generalize this idea by putting restrictions on where the coefficients 
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come from or by allowing more than one variable.  A polynomial with integer coefficients would look like 3x-2  but not  3.1x-2 , which has real coefficients.  A polynomial in 2 variables x,y would look like 3xy – 2 or 
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 or even 

3x-2= 
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We make the following definitions:
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is all the polynomials in the universe with  coefficients from the set S in one variable x

set  
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 is all the polynomials in the universe in 2 variables and  coefficients from the set S
1. Decide if the following implications are true:

i) 
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iii) 
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iv) 
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2.  Set 
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i) Give the definition of set 
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 in the same way.

ii) Give the definition of set 
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 in the same way

3.  Give an example of…

i)  a polynomial of degree 10 in 
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ii) a polynomial  in three variables

Part 2

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

a.  
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b.  
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c.  
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d.  
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e. 
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2.  Fill in the following chart( put any justification for your answers on a separate sheet and order your work so I can find it!)
	Set 

S
	Is * a closed binary operation ?

                       Y/N
	For all a,b in the set S, does a*x=b have a solution in the set?

What is it or why not?
	Does the pair 

(S,*) have an

 identity e,

e*x=x*e=x?

If so, state it. 
	Does each a in S have an inverse? State it. 
	Is (S,* ) a group?  Why or why not?
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	a*b=
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	Z
	a*b=a+b-1
	
	
	
	
	

	{0,1,2,3}
	a*b=
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	Reals
	a*b=a/b
	
	
	
	
	

	Integers
	A  a*b=ab
	
	
	
	
	

	{0,1,…n-1}
	(a+b) mod n
	
	
	
	
	


3. In light of your experiences in this class and other classes, discuss what our author describes as the 5 purposes of mathematics. Give examples of each and try to make as many connections as you can between the different purposes (for example, many of you have already commented that generalization and abstraction are almost the same thing). 
Part 3:  This component of the exam can be worked on together.  

1.  Consider the set and operation *:  <
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,*> where a*b= a+b+1 for elements a,b of 
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a)  Is this a group?  Who is the identity? Who is the inverse of a general element x?

b) Solve a*x=b in <Z,*>.

c)  Solve for x in 100*x=3.

 2. Let 

Fi={functions 
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Fo={functions 
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Fum={functions 
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a.  What conditions can be placed on the sets A,B such that ..


i)  
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ii) 
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b.  If A has 5 elements and B has 4 elements, what “type” of onto functions are there? Try to classify them and give one example of each.

c.  If A has 4 elements and B has 5 elements, what is the cardinality of Fi? What is the cardinality of Fo?

3.  Draw a Venn diagram for the 3 sets  
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 that accurately shows the relationship between them.   Recall that these were defined up in part 1 of the exam.  

4.  Define the following relation on R x R:  x=(a,b) ~ y=(c,d) if 
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a.  Is ~ and equivalence relation on RxR?  Justify your response.

b.  Describe the partitions geometrically. 

(Hint: this is very similar to what we did in class the other day with circles)
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