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Problem 1: (5 points)
Show that in the ring Z[+/—5], 3 is irreducible but not prime. Conclude that Z[/—5] is
not a UFD.

Problem 2: (5 points)
Show that the only integer solutions to the equation y? = 2% — 2 are x = 3,y = £5.

(Hint: Recall from the previous problem set that Z[\/—2] is Euclidean, in particular a
UFD.)

Problem 3: (5 points)
Let d be a squarefree integer (possibly negative). Let K = Q(v/d) and let Ok C K denote

the ring of integers of K. Show that whend =1 (mod 4), O = Z[HT\/Q] and when d = 2,3
(mod 4), Ok = Z[/d).

Problem 4: (5 points)

Let d be a squarefree integer, K = (@(\/&), and Ok C K the ring of integers of K. Let p
be an odd prime number. Show that p is a prime element of Ok if and only if d is not a
square in the finite field F,,.
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