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5. Let R = C[x; y] be the ring of polynomials in the variablesx and y, soR may be consideredas
C-valued functions on (a�ne) complex2-space,C2, in the usual way (R is called the coordinate
ring of this a�ne space). Let I be the ideal of all functions in R that vanish on both coordinate
axes,i.e., that are zero on the set f (a;0) j a 2 Cg [ f (0; b) j b 2 Cg. (You may assumeI is an
ideal.)

(a) Exhibit a set of generatorsfor I . (Be sure to explain briey why they generateI .)

(b) Show that I is not a prime ideal.

(c) Show that R=I has no nilpotent elements.

6. Classify all �nitely generatedR-modules, where R is the ring Q[x]
/

(x2 + 1)2.

7. (a) Find all possiblecanonicalforms for a matrix over F3 with characteristic polynomial x4 � 1.

(b) Find all possiblecanonicalforms for a matrix over F2 with characteristic polynomial x4 � 1.

Section C.

8. Let K = Q(
√

3 +
p

5 ).

(a) Show that K =Q is a Galois extension.

(b) Determine the Galois group of K =Q.

(c) Find all sub�elds of KDeterm065 0 Td
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