
MATH 103 MIDTERM I WINTER 2010Please justify all your steps!1. Consider the polynomials p1(x) = x2 + 4x+ 2 and p2(x) = x2 + 3 in Z7[x℄.(a) Determine whether the quotient ring Z7[x℄=hpi(x)i is a �eld for i = 1; 2.(b) Constru
t a �eld of order 49.2. Are the following polynomials redu
ible? Why, or why not?(a) x3 + 2x+ 4,(b) (x+ 1)4 + 1 = x4 + 4x3 + 6x2 + 4x+ 2,(
) y4 + 1.3. Let a = 1 + 21=3. Cal
ulate the degree [Q(a) : Q℄ of the �eld extension Q(a) � Q.4. Consider the ring Z[p�d℄ where d 2 N is a positive integer. De�ne the norm N byN(a+ bp�d) = a2 + db2 = (a+ bp�d)(a� bp�d).Remark: You 
an assume the results of earlier parts of the problem in later partsregardless whether you did them or not (e.g. you 
an assume the result of (b) for (
)and (d)).(a) Let d � 4 and let y 2 Z[p�d℄. Show that either N(y) = 1 or N(y) � 4.(b) (Extra Credit) Show that 2 is an irredu
ible element for d � 4.(
) Show that the unique fa
torization property does not hold for the element 6 2Z[p�5℄.(d) Show that 2 is not a prime element in Z[p�5℄.


