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I) Find all Pythagorean triples x, y, z (primitive and nonprimitive), with x = 35.
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II) Find all integers x, with φ(x) = 6, where φ is the Euler function.
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III) Define the Möbius function µ and prove that µ is multiplicative.

IV) If f is an arithmetic function such that
σ(n)

n
=

∑
d|n

f(d), where σ is the sum of divisors

function, prove that f is multiplicative. Compute f(8).
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V) If r1, r2, . . . rn is a complete set of residues modulo n, prove that
n∑

i=1
ri ≡

n(n− 1)

2
(mod n)

VI) If the Mersenne number Mn = 2n − 1 is prime, prove that n is prime. Is the converse true?
Justify your answer.
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VII) Prove that there are infinitely many primes p of the form p = 6k + 5.

VIII) If p and q are primes greater than 3, prove that 24|(p2 − q2).
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