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The first few examples of squares are 1,4,9,16,25,--- .




























Let p > 2 be a prime. Then (p — 1)! + 1 is divisible by p.









A. Girard (1595-1632) and P. Fermat (1601-1665)

independently observed that
























A simple continued fraction is of the form ag +

a +

where aj,0 < k < j are positive integers.

The notation for the continued fraction is < ag, a1, -+ ,a; >.



Find the continued fraction expansion of 4/17.

The continued fraction is < 0,4, 4 >.

A simple continued fraction is of the form ag +

ai +

where ag,0 < k < j are positive integers.

The notation for the continued fraction is < ag,ay,---
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For 0 < s < j, it can be shown that < ag,a1,--- ,as >= k_s
S

The continued fraction of 4/17 is < 0,4,4 >.

The convergents are 0,1/4,4/17.

Let ()22, be a sequence of INTEGERS, all positive except possibly ag.

h_ :O,hf :l,hi: ihif +hg‘7 fOI"ZO
Define (7n)3%y and (kn)2%y by > ! @ilti=1 2 !

kfg = 1,’671 = O,k'i — aiki,1 =+ k’ifg for 1 Z 0.









Let o« = kg and 3 = uk, — hyp. We check that o + 32 = p.










A subset X C R™ is convex if whenever z,y € X, then all points on the straight

line segment joining  to y also lie in X.

Convex NOT Convex

A subset X is centrally symmetric if x € X implies that —z € X.



Let I be an 2-dimensional lattice in R? with fundamental domain 7.

Let X be a bounded centrally symmetric convex subset of R?.




Let I be an 2-dimensional lattice in R? with fundamental domain 7.

Let X be a bounded centrally symmetric convex subset of R?.







Let u be such that p divides u? +1,0 < u < p.

Let L be the lattice generated by (1, ) and (0, p).

The volume of L is p.
Let X be the sphere with radius /3p/2.

The volume of X is 3pr/2 > 4p = 2%vol(L).

By Minkowski's Theorem, X contains a non-zero element of L, say («, ().

Let X be a bounded centrally symmetric convex subset of R"™.



(@, B) = £(1,u) + k(0,p) € L, £,k € Z

a? + 32 is divisible by p

a?+ B2 =3p/2<2p



