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Problem 1 (18 points)
(a, 5pts) Please compute g = ged(224, 156) and s,¢ € Z such that 2245+ 156f = g. Please show all

work. S
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(b, 4pts) Pleaée give a parametric solution for the diophantine equation 224x + 156y = 8.
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(c, 4pts) Please compute n(105). Please show your work. :
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(d, 5pts) Alice and Bob are choosing from 6 objects, 4, B,C, D, E, and F. First, Alice chooses 2 and
then Bob chooses 3 from the rest. How many different results are possible? .
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Problem 2 (8 points): Please prove for all integers # > 1: ﬁ (2:) = (2:) — (nz_”l)
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Problem 3 (8 points): Consider the sequence a, that is inductively defined for all integers n > 0 by
ao =0, a; =2 and a2 = 4ap+1 — 4an. Thus the next elements are @y = 8, a3 =24, a3 = 64,...
Please prove that a, = n-2" for all integers n > 0.
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Problem 4 (5 points): Please find all twin prime pairs (F,, Mp), whe
M, is a Mersenne prime.
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re F,, is a Fermat prime and
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Problem 5 (5 points): Please state the Green-Tao theorem on primes in an arithmetic progression.
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