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Modular elliptic curves
and
Fermat’s Last Theorem
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For Nada, Clare, Hate and Olwvia

Cubume aulem ivn duos cubos, ool yeadraloguadratum i deos guadro-
teguadratos, el generaliter wnullem n infindtum altre guadrafurn
notegtatem in duss ejusdern noaminis fos esi dividere:  ocujuy vei
demonstrationem mivabilewm sane defern Henc marginis emiguiles

neve eaperet.
Pierre de Fermat

Tutroduction

An 2lliptic curve over © s salvd to e modnlar if it has a fnite covering b
a modular curve of the form Xa{A). Any such elliptic curve has the property
that its Hasse-Weil zets funchion has an analytic continuation and satisfics a
functional eqnation of the standard type. If an elliptic curve over Q with a
given J-imvarant 18 modnlar then it is casy to see that all elliptic curve th
the same j-invariant ace modnlar {in which case we say that the j-invariant
is modular). A well-known conjecturs which grew out of the work of Shimura
andd Laniyama in the 1950°s and 1960°s asserts that every elliplic curve over (3
is modular, However, it cnly became widely known through its publication in &
paper of Weil in 1967 [We] (as an exercise for the interosted reader!), in which,
muoreover, Well pave coneepiual evidence for the conjecture. Although it had
been numerically verified in many cases. prior to the resuits described in this
paper it nad only been krnown that finitely many j-invariants were modular.

1o 1985 Frey niade the remarkable observation that this conjcernre should
Luply Fermnat's Last Theorsm. The procise mechanism relating the two was
farmulatad by Serre as the s—comjocture and this was then proved by Ribet in
the summer of 1988. Ribet's rasuln only requires one to prove the conjecture
for semistable eliiptiec curves in arder to deduce Fermat’s Last Theorem.
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