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NOTATION

{ denotes a primitive pth root of unity, p > 3, p prime.
A=1-1z.
= = p-z' -
K QE;] {a°+a1;+...+ap_2; .aieQ,OsispZ}
the cyclotomic field corresponding to p.
-2
A=2 E;] -{ao+a11;+...+ap_2;p : aieZ,0\< ig p-2}

the ring of cyclotomic integers in K.

Aa denotes the principal ideal generated by a & A.

€ denotes " belongs to " or " epsilon " in the appropriate context.

||| 4indicates end of proof.
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INTRODUCTION

This thesis presents a study of Kummer's work on Fermat's
Conjecture, namely, xP+ yp = zP has no non-trivial solutions in
rational integers for p > 2; when p is a regular prime. A prime p
is regular if it does not divide h, the class number of the cyclotomic
field Q E;] , § a primitive pth root of unity. We assume the reader's
acquaintance with the basic facts of algebraic number theory as they
are exposed in E7] and |:9:_] ; and cohomology of finite groups
as presented in EZ] and ElO] .

We split the study into two chapters. In chapter I we first
show that the equatiom X3 + Y3 + Z3 = 0 has no solution in algebraic
integers taking into account that Z ['/:i ] is a unique factorizatiom
domain. Then assuming that p is a regular prime we divide Fermat's
Conjecture into two cases : Case I :- p Y xyz and Case II :~ p | z.
Transcending to the realm of ideals, we show that the conjecture holds
in Case I for p 2 5.

In chapter II using cohomology of finite groups we prove

i a crucial lemma due to Kummer and show that the conjecture holds in

Case II.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER I

THE FIRST CASE

We say that the first case of Fermat's Last Theorem holds
for the prime exponent p > 2 when there do not exist integers x, y, z

such that p*xyz and xP+ yp+ zP = 0.

In this chapter we shall show that the first case holds

when p 2 3 is a regular prime.

We begin with the following , where A = 2 E/EJ .
3 4
LEMMA I.1. If a ¢ Aand ANLa , then o = # 1 ( mod AA ).

PROOF : We have

-1 + /=3
; =
2
3 - v/-3
A=l ~-g=
2
2 3(-1-+V-3 )
and so AT =
2
= —3;
givirg 3 = -CZAZ.

Now, since A *a , the congruence class of a is that of +1 or -1
i.e.a =+ 1 (mod AA ). Suppose & = 1 ( mod AA ) ( the case

a 3 -1 ( mod AXA ) is similar ).

Then a =1+ xA (xed)
3 2 3
Hence a =1 +3xx+3 (xx) + (x2)
2
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