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. FERMAT'S EQUATION
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Nlmpton 322 had 15 solutions in integers
heluding these (1900-1600 B.C.)




’ot'l Theorem

n

The equation " 4

/)

fon-zero integers for n > 3.

Special cases

n=3 (Euler gave first proof)




m.Qh-ihu-..“‘;"‘_‘!
AL AL ETIT

s &2 11101k 2

MO ‘“‘oum d pemany ”.””“; ,t : J" Ml
rcrn' Mheae rie | sona defy Ay " “““ A'"“"MQ Fong
.

4 YWt om ‘ E ‘T;ﬂ‘itlc‘O, ..J'.‘,.““'”
veq lormy 'c',_J.. ' 4 258, ...),..,"” f

l ot Aenrdll w
. .‘ . " ol l'u

gl + " ”"" bt I W Rl

. i




e ey L4 IR,

At '.“

Phitris ﬁ: T

‘”‘“’ mﬂm -

{*“oo
lf'nl

~~ “ “'b’(ou.".‘.oq
;“ roR ¥ vre '._ t Teen )-’o O.' n IJ.~ . - ‘
.-y uul,‘ B R . 1T o-ohoo” Font ,‘-“‘“’:

.V' “‘" 'v&‘o T oy
st .H 5“. - "' I "”"!n mwerd

:.uOhL.‘J... .o] /“'ll!‘ "/(ploo-.
e T el vir . - "" - ‘ S~ -

“A.’“ Bl o ‘, r r ‘ B o/»c,-c’so
tomwns oo 1‘.,”'.‘.. ) ".' !‘... ).....wut
.“' Mabk ‘M1 T .‘,v dotgwy Py
'...""1.."_" ) .?.. ..“.IO -olhol ‘0.:4,0 D"

"" o B 'vn‘ .!1 0’00"0| s Pevido S _Rr: B ~.

o & vvrgnt gusdi e
e ‘l‘o&-a- ‘ﬂc-q‘ ""un

'l '....0 ."..,

*"! ‘/‘ .o, [ HOC“J.Q e(' s r M 4 .'_,
MM }‘ '“’l"liql .“""'l'.qﬂ‘r.‘ '

.,'.\‘lroli

'."00"1v¢.. "Oi.o ‘\,“..l....‘ Ay aad
s o Baddert 1 A : , . : .
et Fewprne 4 :", )."l"" ! ! J o

h'.QO R Ik _ BNl .“(‘.. sy 0 .
“C O TR go ! /".' s Aa ’”“, s il % I

'
Py bou?







e84 = 1424445410411 boes

¢d0 =1 + 2 4 4 714 142




Amicable numbers

4= 142444854104 1140

¢20=14244471 4+ 142

Also 17,296 and 18.416.







ormat
4 Buler

Dlrlchlot.

Legendre
Lame

nms3y
nm§H

(1753)
(1825)
nms7:

(1839)
Mithod Of Infinite descent: i there

lutkn1lnsdusulvulntngnr%thon Ferm
to show that one ¢

and Snuukn‘snh:Un:
One deduces
descendlng

were d 50-
al Rroposes
dN deduce from It a second

1;fruu\tlu~se(onu solution

d third and St smaller solution,

ad Infinitum. But there can not be
"Whﬂumylnany;nv

one,

tive Integers less than a alven




Unique Factorization (. Euclid, 300 B8.¢ )

B

BVery positive Integer can be written in one and
only ONe way as a product of prime numbers

EXamples 28 =

300
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PRIIs o hold for more general

anth — .
- Other number systems b |

If we base arlthmetic on V=5 :

(1""\/5)"‘(1 \/-.‘i)z?xfi

(Format noticed this In another form:

b = 14 -+ 5.19, Dut we can not write 2 or 3 In
Bthe form a2 + 512

!
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~0a8e (1847 . 1088)

~ Kummer's method

c-s". w ) -
gt 2 (p

* 3 and prime)
Write as:

&+ 1) (2 + (VD) w) ... (a + (U1)

~ Unique factorization fails
. Which uses (/1

n an
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o

factorization falls In nmm“ ﬂ
oh uses U1 |

SRuUmmer Introduced a theory that
aRmetimes bypasses this problem,

But falls for p = 37, 59, 067,




Mod 1 arithme.

Example

M(N' 7




Countlng solutions

Example

l

-

mod p

J
- I -

Number of solutions of {1* = -




Number of solutions of (Y =a® -2

mnoK

P ” L / u"! i ”2
p-2a If p=a®+bh




r mod p}

|] D # a* 4
If D = a* b b




-

g

! There is a gonoral formula for
mod p for equations of the form

‘= n(x u)(z 4 v)

: Fermat's Last Theorem is true,
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no nrlmltlve somtlom

no nrlmltlw: snlutl(ms




II. Polynomial Equations

Ar® 4 Be 4+ 0 = 0 (Quadratic)

0+ 8 =0 (Cubic)

0 (quartic)
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(All Powers Repras

'r‘:' + "J'? + pr == q




3 Equations Without the
Linear Term:

r? {- nr?® =

3 Equations Without the

- c :




0 = pgd

3 BEquations Without the
Quandratic Tarm:

A) r ¥ px
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& Quando ¢he'l cubo con (o COse appresse
S8 agguaglia a qualche numero discrets
Trouan dul altrl differant In esso

Rapol terral questo per consueto
Che'l lor produtto sempre sia eguale
Al terzo cubo delle cose netto.

Bl residuo pol suo generale
Relll lor latl cubl ben sottr attl
varra la tua cosa principale




Qe numer faral
Che I'una In |’

El terzo

due ta) part'

altra sl Produc
CUbo delle cosa iIns

9 uolo

4 SChietto
10lo

Delle qual pol, p

er commun precetto
Torral Il 1at] cubl Insileme

gionti

Et cotal 20Mma sara Il tuo concetto

El terzo pol de quest! nostr contl

: . i “
S0 solue col secondo s bhen guar

8 ( 11
Che per natura son quasl conalos




al SOMmna Sara ||
&l terzo POl de que
S0 $0lue €Ol §
Che pe

SU nostri conti
WCondo se ben Juardi

F Natura SON quasi Longionti

Quest| troual.
Ne| Mille Cinqu
Con fond

& NOn con RASS! tardi

ecent’'e quattro Ltronts

ament! ben sald'e Oaagllards




ﬁﬂ! the cose [UnKnowns) besde i
'D sOMe other whole number

(NUMBers), of which it 1s (he difference

Wil consider this customaniy

IROUCET always will be equal

! mm 0' "‘0 cube of tNe COs net

l,’(lg.?n.

' "ma"‘("" "“" ""'l e ‘ tnhen
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[uartic Equations: Ferrarl (1548)

Quintic Equations: Ruffini (1797),
Abel (1826), Galols (1832):
no solution by radicals for general quintic
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" €an one solve an g
My equations In |
%ﬂno radicals? tWO variabies

7o
m.mp'ﬁ az" 4 " = o

Solution

But:




Does this h 0IUtion In radicals for any
a’ b’ A “,?




Example 7 =

only solutlon Is %, (Fermat)

IN general there Is no known method for
finding the solutions, There Is no known
method to say whether solutions exist




Question: Does Ja triangle as shown with
@, 0, ¢ equal to rational numbers and area

- givcn illl(!g(‘.r nf




O triangle

area = =34 = 0,

For n | Fermat solved an equl
problem,







on to elliptic curvas:

| Gn*

ll'ml

== gsolution of elliptic ¢




TR — () )=

ﬂﬂ?(ba - a’)

- 16n*
==p0?,(H? ~ 2

== -1 solution of elliptic curve

2 3
)" =0

In fact:

nisa congrucnt numhvr
y? = o9 ~ n*x has infinitely
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s
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area
ﬂlhd tri
uﬂoml length .'d:"7"lh o

stured answer (for n odd)

== If and only if

of %9*.”: F82” =n of 22 4y* 4322 on

..; mumber of solutions } " { number of solutions
| o X




2% + y? 4 82% = n | 22 + 1)

+ 3282 =N

|
o™  golne | #H(ll""‘ 80|
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(0, £1,0)

(1, 41,0)

|




- ALAMOARLITOARMSESR 44411 Lo0onos

»Q'ol FANTGARTMMRAAIALILTONET I A TEN

W&u?l LLIA40
1RORINR2TTI0 140082200

H.I\h»’tl'uulh.\Q'ou\.- \

1\"0"-"!’-'&';!“}\' 141815 1L




140303308

Hl‘!‘*"l"ufilﬂnuun;
JIBBAAALS IATIATRIMNAID

t

' ;() . /’5,?\)‘-7(

Y —
TS




	playMsg: Off
	pluginMsg: Off
	upgradeMsg: Off
	starterMsg: Off
	playButton: Off
	upgradeButton: Off
	pluginButton: Off
	starterButton: Off
	closeButton: Off


