MATH 42 — FINAL ExAM
FriDAY, MAY 13, 2011

Name: SOLUTLOMS

Upon completion of your exam, please sign below.

I have neither given nor received aid in this exam.

Signature:

For full credit, all work must be shown and clearly presented. No calculators.
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1. Does 266 have a multiplicative inverse mod 663? If the answer is yes, find the multi-
plicative inverse of 266 in Zggs.
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2. (a) Find a GCD of 4 + 3i and 5 — i in Z[4].
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(b) Find a solution (X,Y’) with X and Y in Zi] to the equation (4+30) X +(5-1)Y = 1.
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3. Decide how many incongruent solutions there are to each of the following congruences.
No partial credit will be given if no work is shown. Note: 167 is prime.

I 50z =17 mod 67
II 50x = 17 mod 166
III 50z = 16 mod 166
IV 22 =7 mod 167
V 22 =2 mod 145
VI 22 =6 mod 145
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4. Find all incongruent solutions to the equation

z2=11 mod 95.
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Here is a table of powers of 3 mod 31. Use it to solve the next two questions.
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5. Use logarithms to find all incongruent solutions to the congruence

52 =10 mod 31.
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7. Express v/15 as a simple continued fraction.

B s - gy

_,,,L_.._.'%l

¥ic -3 i * Re3
b
< FiL RO
* | + {i;,__.:é- - l4 S L L '%4____'—-—-—‘—-——'—"'
-3 yifs 3)
21
e + = 24
1+ _\
IS 12 g
TR AT

8. Find two units in Z[v/15], neither of which is +1. Your two units may not be conjugates
or additive inverses (that is, if one of your units is = + yv/15, your other unit may not

be z — yv/15, —x — y/15, or —z + yV/15))
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9. Given u € U, with order d, prove that if 4" =1 mod p, then d divides n.
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10. Prove that there are infinitely many primes of the form 6k + 5.
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11. Prove that for an odd prime p, if p =1 mod 4, then
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