Summary of the Proof of Fermat’s Last Theorem
BY DEREK BUCHANAN
Theorem. There are no positive integers a,b, c,n with n > 2 such that a™ +b"™ = c".

Proof. An elliptic curve E is given by 32 = c32° + co2? + c17 + ¢g = g(), no
repeated roots, cg,cq,co,c3,x € R, FE is over Q if ¢, cq1,c0,c3 € Q. If Fermat’s
Last Theorem is false, there is a elliptic Frey curve y?> = z(z — A")(z — B"),
where A and B are solutions for a and b in Fermat’s equation. This is defined
over Q. By change of coordinates, one can change the equation to a normal form
g (x') =y = 2’* + a’2’ + b'. For this to not have repeated roots, its discriminant
A = —16(270"* +4a’%) # 0. The discriminant A, with fewest prime factors, is called
the minimal discriminant. There are prime numbers p such that A, = 0(mod p).
¢'(2')(mod p) has 2 different zeros, in which case v, =1, or

p is called bad if { - . .
g'(2")(mod p) has 3 zeros coincide, in which case v, = 2.

The conductor [] p' of E is denoted Ng. If Ng is squarefree E is called
p bad

semistable. For Frey curves, Ng = [] p = Ng is squarefree = Frey curves
p|ABC

are semistable.

For s € C the L-function of F is L(E,s) = ). %, ap=p+1—A, A, =the
p prime
number of Q-points on £ mod p.

For z € C, a function f is modular of weight k if f(zzi?) = (yz+ OFf(2) for
I(z) > 0 (H) and any «, 3,7, € C, and some k € N. f is a modular form if
it is analytic (differentiable). For a modular form f, f(z 4+ 1) = f(z) and f(z) =

S bpe?™mE » € H, for some b,, € C. The L-function of f is L(f,s) =

m=0

bm
Zij:l ms*

E is modular if there exists a modular form f such that L(E,s) = L(f,s) for
all s. All Frey curves are nonmodular and all semistable elliptic curves over QQ are
modular. (In fact all elliptic curves over Q are modular.) A Frey curve exists if an
only if Fermat’s Last Theorem is false. If Frey curves exist, they are nonmodular
semistable elliptic curves over Q. But all such curves are modular - contradiction.
Therefore Frey curves do not exist and therefore Fermat’s Last Theorem is true! [
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