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Tuesday April 12, 2011
MATH 42 - Exam 2

LFor full credit, all work must be shown and clearly presented. No calculators.
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L In Z[], 7+4i = (1 + 24)(3 — 2¢) = (2 — )(2 + 3i). Does this show that Z[i] does not
have unique factorization? Why or why not? (5 points)
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2. Factor 78 into primes in Z[i]. (5 points)
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3. Find all incongruent solutions mod 65 to

z2=—-1 mod 65.

(10 points)
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Here is a table of powers of 2 mod 37. Use it to solve the next two questions.
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4. Use logarithms to find all incongruent solutions mod 37
52z° =24 mod 37.
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6. Compute (£

37) using whatever method you choose. (5 points)
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7. It is a fact that 13 is a square mod 131 and mod 173. Is —13 a square mod 1317 Is —13
a square mod 1737 (5 points)
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8. Again using the fact that 13 is a square mod 131 and mod 173, determine whether 52 is

a square mod 131. Is 52 a square mod 173? (5 points)
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9. Prove that if u has order n in Uy, then u* has order 2 where d = (k, n).
(10 points, 3 of which will be devoted to how well the proof is written)
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10. True/False: if true, prove the statement, if false, give a counterexample demonstrating
the statement is false. Here, z,w are elements of Z[i]. (5 points each)

L If N(z) = N(w), then z and w are associates (i.e. w = %z or w = +iz).

II. If N(z) and N(w) are relatively prime in Z, then z and w are relatively prime in
Zi).

IIL. If z and w are relatively prime in Z[i], then N(z) and N(w) are relatively prime in
Z.
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