Math 442

Test #2  Group portion

Place all work on separate sheets of paper.   Use one side of the paper per problem even if you have leftover room.  On this portion of the take-home you are allowed to work together, but you need to indicate who you worked with.    

1. (12 pts) In section 23, theorem 23.20 states that factorization of polynomials in F[x] , where F is a field, into irreducible polynomials is unique up to unit factors and order of factors.  If the ring R is not a field then this result does not hold true for R[x].  
a. Let R= Z/8Z and find an example of a polynomial that does not factor into unique irreducible polynomials. 

b. How many zeroes in the ring does the polynomial in part a have?  Does this violate Corollary 23.5-explain.

2. (10 pts) Produce an irreducible polynomial of degree 3 in 
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.  Use this polynomial and the ideas from section 29 to produce a finite field of 27 elements.  Produce means to describe the elements.  Also discuss which element is unity and what the multiplicative inverses of four non-unity elements are. 

3. (10 pts) By producing an irreducible (make sure to show it is irreducible) polynomial of the appropriate degree in an appropriate ring, show that there exists a field of 8 elements, 16 elements, and 25 elements. You do not need to produce the elements, just quote the theorems that back up your claims. Make sure each individual produces a unique example if working together. 
4. (10 pts) Produce a specific example that illustrates problem #29 in Section 29.  This means state who the fields E and F are, state who 
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 and
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  are, producing the appropriate polynomial(s) and justifying any claims that an element is algebraic or transcendental.   Make sure each individual produces a unique example if working together. 
5. (20 pts) Give an example (if possible) of…(if not possible, briefly explain why)

             Each individual needs to have their own unique example. 

a.  A prime ideal of F[x] where F is a field

b. An ideal of F[x] , where F is a field, that is not a principal ideal.

c. A maximal ideal that is not prime in a field F

d. A prime ideal that is not maximal in a field F

e. A proper nontrivial ideal in a field F
f. A factor ring of an integral domain that is not a field

g. A factor ring of an integral domain that is a field

h. A subring of a ring that is not an ideal

i. An ideal of a ring that is not a subring

j. A polynomial that is irreducible over Z but reducible over Q

Math 442

Test #2  Individual portion

Place all work on separate sheets of paper.   Use one side of the paper per problem even if you have leftover room.  On this portion of the take-home you are NOT allowed to work together, but you can discuss the questions with me or Dr. Spickler.     

1. (10 pts) Let R be a commutative ring with unity of prime characteristic p.  Show that the map 
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is a homomorphism.  What is the kernel of this homomorphism when R is 
[image: image6.wmf]5

Z

?

2. (15 pts) Give a CAREFUL proof of the following:  Show that 
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is not an ideal of 
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 an ideal of 
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?  Why or why not?

3. (13 pts) 
a. Find 
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 for the algebraic number 
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.  You need to prove that your candidate for the irreducible polynomial is indeed irreducible.  

b. Describe the form of the elements in the field 
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.  Is this a finite field?  If so, how many elements are in it.  If not, why?

Dan’s problem-extra credit

Example 29.19 shows us that 
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is isomorphic to the field C of complex numbers.  Construct the field 
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{identify its elements as done in example 29.19}.  Justify whether or not it is isomorphic to the field C of complex numbers.
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