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n'a pas de solution pour des entiers n>2
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Finding the Solutions to £, = yf

* THEOREM (Bugeaud, Mignotte and Siksele)

The only perfect powers of the Fibonacci sequence are,
for n 2 ©;

F,=20,F =F =1, F =% and F, = 144

* Here, we find integer solutions (n, Y) Fv) to the equ&&on
F-'fh = 3"’
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Finding the Solutions to £ 21 =

* THEOREM (Bugeaud, Mignotte and Siksek)

The only perfect powers of the Fibonacci sequence are,
for n 2 o;

F»‘o-r-l_.
1

MRS

* Here, we find non-negative integer solutions (1, Yy F?)
to the equa&iam o=y
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A overview! Fu + 2 = 3"’

Method and S&eps Resulk
Equ&&iah F +r2= 3?

Associate an Elliptic Curve E := V* = X° + 20X + &X

n

Associate a Newform Hilbert Newforms

Corresponding Elliptic ?
Curves

Congrunces

Lower Bound for Solutions

Upper Bound for Solutions
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Finding the Solutions to £ +2 =
Preliminaries ..

V5)2 —1—5 = e"Vhy?
p? — 6 = €"VbyP
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A overview! Fu + 2 = 3"’

Method and S&eps Resulk
Equa&ion F +r2= 3?

Associate an Elliptic Curve  E:= V* = X° + 20X + &X

Associate a Newform Hilbert Newforms

Corresponding Elliptic ?
Curves
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Lower Bound for Solutions

Upper Bound for Solutions
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Finding the Solutions to £ +2 =
ELLLP&LC Curves ..

How do we find an elliptic
curve?
What is an elliptic curve?

Y2=X3+aX+b

where the curve is

non-singular (smooth)
and a,b € R.
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Finding the Solutions to £ +2 =
ELLLP&La Curves ..

}‘E=.1'3—3_t'+2
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Finding the Solutions to £ +2 =
The F‘v’r&:j Curve ..

Model Example

E:Y?=X°+4+ AX?+ BX E,:=Y?=X°+2uX?+6X
Ap = —16 - B?(A? — 4B) Ap, =28.32.¢"-/5-yP
NE - Tate’s Algorithm Ne, =(2)7-3)-(V5)- [g1y.02v5) 9
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A overview! Fu + 2 = 3"’

Method and S&eps Resulk
Equa&ion F +r2= 3?

Associate an Elliptic Curve E := V* = X° + 20X + &X

n

Associate a Newform Hilbert Newforms

Corresponding Elliptic ?
Curves

Congruences

Lower Bound for Solutions
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Finding the Solutions to £, + 2 = v

N&w{orms “

* DEFINITION

A Newform Llives in a finite dimensional space, V\ameij SK(N).

A Hilbert Newform is a generalisation of newforms to functions
of 2 or more variables.
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Finding the Solutions to F, + 2 =
Ribel's Level Lowering ..

aly,q9#(v/5)

« Hilbert Cu.sEform Ehat is new with level N = (2)7(3)(5Y2).

This space has 6144 Newforms!!!




A overview! F“ + 2 =

Method and S&efos

Equ&&ion

Associate an Elliptic Curve = E := V* = X7 + 2pX* + &X

W

Associake o Newform

Hilbert Newforms

Corresyondims ELLLFELC Curves

? B

Congruences ? Polnks mod m on &

Lower Bound for Solutions | ? If i » 1 then n » 10%°°°

Upper Bound for Solutions

? n < 1090@0

am(E'n.) = am(E) mod p




Computational Number Theory .. WARWICK

fi=q - Faq’ - 5297 - 45697 + 4%699° - 26249 + 0(9")

‘fzf - q + 44q3 + 430q5 - 1224q‘7 — 2516}9 - 31&4q11 + 0(-‘:‘12)







f: =9+ 449° + 4309° - 122497 - 2519° - 31649 + 0(9™)
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[2:-5]

[2]3]
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