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2.1. a) Find all integer solutions to 1357z 4 2468y = 1.

b) Find all integer solutions to 105z + 121y = 13.

c) We know that the equation ax + by = ¢ has a solution if and only ged(a,b) | c.
Let ay,...,ax € Z, not all 0. State and prove a similar necessary and sufficient criterion
for the solvability of a1y + ...+ apxr = c.

2.2. Let a,b € N be coprime, and let ¢ € Z.

a) Assume ¢ = ab— a —b. Find all solutions of ax + by = ¢, and show that there is
no solution with x > 0 and y > 0.

b) Assume ¢ > ab—a—b. Show that there is a solution of az+by = ¢ with z,y > 0.
Hint: Why can you assume z < b — 17 What does this imply for y?

2.3. a) Let n = H?lejj be the prime power factorization of n € N. Find a
formula in terms of ey, ..., ex for the number of positive divisors of n.

b) Let |
(4) -5

be the binomial coefficient. Show that 7t f; ), but 7 | 3623

often the factor 7 appears in the numerator and the denominator.

). Hint: count how

2.4. Let p be a prime. If p®|ln (for some a > 0), we define ||n||, := 1/p®, so for
example ||n||, =1 if and only if p{ n. Let n,m € N.

a) Show [[nm, = [[ml|p[n|p-

b) Show [l -+ |, < max(|lmlp, Inll,)

c) If ||m]|, < 1, then ||1 +m], = 1.



