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o B(Q) :={(z,9) € Qx Q: 9% = 2° 4+ azx + b} U{O},
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rezilE where O is the point at infinity.

We can represent the set of points on an elliptic curve as

So, #E(Q) = 1 + #(rational solutions to y? = 23 + az + b).
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LHEF) =2+24+24+1=T.
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Counting points on E/F,

We can reduce E/Q to a curve over F):

E(F,) :={(z,y) € Fy xF,:y* =2® +az+b mod p}U{O}.

#E(F,) =p+1—ap(E), where |a,(E)| < 2,/p.

There are a number of theorems (and open conjectures!)
concerning how often #E(IF,) takes on certain values.
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i (X) ~ CEl (X)),

where C}_*%F is the predicted constant.
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Lemma (Effective Chebo Density Theorem)

Let K = Q(E[n]), and C a union of conjucacy classes in
Gal(K/Q). For all X such that log X >pg n'?(logn)?, we have
and average |C|

5 mox (%) = gy ) + O (X exp (—%@)) :

where A is an absolute constant.
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for X sufficiently large.
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A generalization

Instead of just looking at p + 1 — a,(E), we could examine
other sequences of values associated with the reduction of E
over [,

Example How often is a,(E)? — 4p squarefree?

We can show that our upper bound for w%F holds when
p+1—ay(E) is replaced with a,(E)? — 4p.
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Thank you!

How often is # E(F, ) squarefree?
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