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. Let K be a field of characteristic not equal to 2 and let £ = K{[\/a], where a is an
element of K that is not a square in K. Show that the only elements of K that are
squares in E are of the form b? or b%a for some b € K.

. Show directly (without using Kummer Theory) that if p, ..., p, are distinct primes in
Z, then Q[\/p1, - - -, +/Pn] is Galois with Galois group (Z/27Z)".

. Show that for each n > 0 there is a Galois extension of Q[i] with Galois group (Z/4Z)".

. Use the method of reduction modulo a prime number to construct an irreducible quartic
polynomial f(X) over Q such that the Galois group of f(X) contains a 3-cycle.

. Let E be the normal closure of an extension Q[a] of Q. Show that for any prime p
dividing [E : Q] there is a subfield F' of E with [E : F| = p and E = F|a].

. Let R = k[X,Y], where k is a field, and let M be the ideal (X,Y") considered as an
R-module. Show that there is an exact sequence

0O—R—R®R—M —0.

. Use Problem 6 to compute M ®z M and find a nonzero element a of M ®x M such
that Xa =Ya = 0.

. Show that C @g C = C x C as rings.



