&Pbc curves
_ m/%x s cml/of ﬂw peta(g ]R(reaL vmmbers)
=t Cowplex mmbaS) R vabignal numberS) -
Fr ( Linite fe&t °£ p &éemevués) p>3 ane

imr(n Letx+ax+bwu60uqb€’<bew

b pelyusmial witlet waltiple yovts, An
eunptco curve over K is he set o{ pondts (x,y)
with x,ye K whid, Sq:(:csfy the equation

yQ' =Xk ax +b »
%v%e(:ke\’ with o s“"‘k&' el,emzn{' odlevoted O
and, c,al,(,eA the | poiut of | am'&y .




—RAL viuuaber 0'1: %Qlaero:écfs crf in‘c ke G'Tdel'
is called ¢he Tamk 0'£ aun ell'apb’c curve over @ .

The Birda awd S/vinuer&m-ger cc'ui,ecfurz,
(Niu,eniuw Rize prodolew., 1,000,000 US. ﬂ }:
The vauk of aw ellipbic curve £ over ® equals
the [-[unction of E ot ¢he point 1.

Exercise. Finol the order o—((f P=(2,3) on
y2'= X3+4.

Ivtl:@h@( porets on &(liéic Curves
On Hre eaapé.c curve )/2’-=><3+2'-1x -62,
the ouly poiuks Wit x€€ and yc? are

2)0) aud (29844402 , + 1548145855 40),

k & lq vesearch effevts {uprove tut Elere
oye :ksu%‘:'u Such points.  In fact, cf,‘
w341 and beth 6w lamd12u2+44 are cdd primes

yQ':: x3+(36v3'-3)x—-?,(3€v\7'—5) L\AS °"°L,V
the teqrl point (2,0) L[Yaung and Fu 2041].
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%Lcl;—au%lei fw%@7

o.Q' +62' = C
3244%= 52
N b=t g 446=25

Aota of, e triangle
)
az=3% - ".‘LQB =0

“bﬂlmc\a other wabural numbers ne M are the

Qea Ug O-T\#"ka(ﬂl ‘(:Tmuz(e, with vakional Cide (ﬂ#;z

s ec‘w\/ml.em:e to f.e ‘]“396'5"‘
(e [ éhe rank Oj: he eUA 'C Curve
)’ = x3 -ntx OAR“":&T H/\m« '%mr

because :
vn—iab and we Cancet X = (:L) woty..("a‘:a)C |
Theu 72' Eq_%‘::’@’ +a 2 = ( b':tqlf'q, Y Ethz
= ?C'i (%f—’)a' g,. = x® -n¥x  as claimed,



