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The Mathematics of Fermat's Last Theorem

Welcome to one of the most fascinating areas of mathematics. There's a fair amount of work mvolved m understanding even approxmately how the recent proof of this theorem was done, but f you lke
mathematics, you should find it very rewarding. Please let me know by email how you like these pages. T'll fix any errors, of course, and try to mprove anything that 15 too unclear.

Introduction

Ifyou have ever read about number theoty you probably know that (the so-called) Fermat's Last Theorem has been one of the great unsolved problems of the field for three hundred and fitty years. Yon
also know that a solution of the problem was clammed very recently - m 1993, And, after a few tense months of trying to overcome a difficulty that was noticed m the ongmal proof, experts m the feld no
believe that the problem really 15 solved.

In this report, we're going to present an overview of some of the mathematics that has etther been developed over the years to try to solve the problem (directly or mdirectly) or else which has been foun
be relevant. The emphasts here will be on the "big picture” rather than technical detalls. (Of course, until you begin to see the big picture, many things may look ke just techracal detads )

We will see that this encompasses an astomshingly large part of the whole of "pure” mathematics. In some sense, this demonstrates st how "uniied” as a science mathematics really 15, And this fact, rath
than any intrinzic utility of a solution to the problem ttzelf, 12 why so many mathematicians have worked ot it over the years and have treated it as such an mpottant problem.

The statement of Fermat's Last Theorem (FLT for short) 15 about as simple as any mathematical propostion could be:

The equation & T =2 has no solution for non-zero integers x, v, and z 1 is an integer greater than 2.

If you have heard about FLT at all, you probably know a little of the tustory as well, so we won't go mto #ts "soctal” history here. If you'd like to know a little more or to refresh your memory, there are s
online references for this:

o IacTutor History of Fermat's Last Theorem - Good mtroduction with many mathematical detals

o Alex Lopez-Orhiz' Math FACQ - Fermat's Last Theorem - Another good miroducton with somewhat more elementary details
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"I don't helieve Fermat had a proof.”

Solving Fermat: Andrew Wiles

Andrew Wiles devoted much of his entire career to proving Fermat's Last Theorem, the world’s most famous mathematical problem. In 1993, he made front-pa
headlines when he announced a proof of the problem, hut this was not the end of the story; an error in his calculation jeopardized his life's work. Andrew Wil
NOVA and described how he came to terms with the mistake, and eventually went on to achieve his life’s ambition.

NOVA: Many great scientific discoverias are the result of obsession, but inyour case that obsession has held you since you were a child.,

ANDREW WILES: | grew up in Cambridge in England, and rmy love of mathematics dates from those early childhood days. | loved doing problem:
'd take them home and make up new ones of my own. But the best problem | ever found, | found in my local public ibrary. [ was just browsing throu
section of math books and | found this one book, which was all about one particular problem - Fermat's Last Theorem. This problem had been une
mathematicians for 300 years. It looked so simple, and yet all the great mathematicians in history couldn't sokve it. Here was a problem, that |, a ten
could understand and | knew from that moment that [ would never letit go. [had to soke it.

NOVA: Who was Fermat and what was his Last Theorem?
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