CTNT 2024

Connecticut Summer School in Number Theory

Introduction to

Elliptic Curves

Alvaro Lozano-Robledo

(University of Connec ticut)




Lecture 2

Models for Elliptic
Curves



95% of people cannot solve this!
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Here is the simplest solution:

apple = 154476802108746166441951315019919837485664325669565431700026634898253202035277999
banana = 36875131794129999827197811565225474825492979968971970996283137471637224634055579

pineapple = 4373612677928697257861252602371390152816537558161613618621437993378423467772036



X(X+Y)x+2) + Y (x+D(Y+)
+ 2 (X+2)(y +2) = 4 (x+)(x+2) (Y+2)

@. IS [:Lvs O e,QQ.P)fc. M'??.



DEFIMI“OI\)

An oeelofc cvwe Sver %0&0 F 'S @ S‘mooH‘.

P

F- cotiomed

EX. aﬁ‘oe:

Pro)'eo(:-'\rt :

E¥ €moo£L ;
siv\?«pr :

ro}ec,tv-f. cAve oga.o.«v.s 4 w'HA 0«1. ‘@,as{' ane
am'l' 44 GQ ovenr .

()

xl_._ zzi a
J z D1
XZ 1_)/2.: 2, y -
xz"’gza 4 <\\
g

xR
"

Qc
]
W (N X

\

{
\



EX ho roiafs ovén @,= Xz+;z= -4

Poi«ts &ven & : ‘xz-&az: 4

Good nEws/FACT :
A (rroje.c'h-e) Q'Moo'uk CJL"C e W/ a\' R«Sl’ aVe

F,'M'l' ¢ Om €m\°+¢ arwe‘



EX. X(x+>’)(x+23 + Y (X)) (Y+7)
+ 2 (X+2)(y +2) = 4 (x+)(x+2) (Y+2)

Aﬁi«e: x(x-fn\(x-ri) + 3(1(-*3\ (a*'i\
+ (X +4) (v+4) = lc.(x-tp)(x +4) (54—4.3
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NOTE.
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Ex.

X (x+9)(x+4) * q (x+y) (g +2)
¢ (x+8) (r+8) = b (x+)(x+4) (Y+3)

37’4-7(5 +a = xz-zsux + 1352
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Ex.

X (x+9) (x+4) + q (x+y) (g +4)
+ (X +4) (y+4) = l‘-(x-tn)(x +4) (a-'-é’)

37'4.;(5 +a = XS-ZSHX + 1352
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Ex.

X (x+9)(x+4) * q (x+y) (g +2)
v (x+8) (r+d) = 4 (x+9)(x+1) (34-4.)

37’4-7(5 +a = X3-25\+X + 1352
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ExErcISE.
Lk E'-a?': xS+Ax+B e
om Q/Q&»‘d‘c cnwt.

Shew thd f Lx=k ua
vobed Qe | Hien

E ﬂ L_ C&A*a‘ns (9=[o,|,o'_'|,

HINT: Worle IN PROJECTVE CooRDINATES.






L Lk
: 7’-)(3-25)(, O
P= (5.0) , A= (-%.6).

2 3_26x L:_@_
= X
: » -Z (x-5)
- T3
> '2:0
3 U 1-"% - =
X Y



. Lt E- 3"'=x3-zsx. WA
P=- (5.0) , &=+ (-4.6).

28 { S foget

y= 2 (xu) € < Jda
2

<19 12 126 2 168\ _
uy 18
]
163\
2 - ——
(x+u)t (X o )

168 62234 - 168\ - 62119
L_('\E=<Q.(ml REX }9’ 2= (' oos



_ELE-yz: x*+1 /[,
P=(1.5) ¢ E(F.)
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32“‘5 _.,a = xs-zsux + 1352
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