ELEMENTARY NUMBER THEORY

HOMEWORK 7

(1) Let
a=1+3-5+4-5>4...,
b=3+2-5+2-5"+...
Compute approximations modulo 52 for a + b, a — b, ab and a/b.
(2) Show that /2 € Z;7.
(a) First solve 22 = 2 mod 17.
(b) Write zo = x; + 17y and determine y mod 17 in such a way that
72 =2 mod 172,
(c) Prove by induction that you can solve ;vi = 2 mod 17* for every k > 1.
(d) Prove that the sequence x, is a Cauchy sequence with respect to | - |17.

(e) Let x be the 17-adic number defined by the Cauchy sequence xj. Show
that 22 = 2.

(3) Show that the equation x® = 2 has no solution in Zr.



