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Isoqg-based Crypto

o Focuses about maps (isogenies)
between curves

@ No emykasis o pom&s

o Pabkhs itn the isoges»\v graph
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Isoq Kév Exchange




Drinfeld Modules
(of rank 2)

o « Analoques » of EC
o Ma&\j similarities

3 Ex&ep%&ow o hakural « pmm&s >



Drinfeld Modules
Setting

Flx]

9 Frobenius: K

K(T) King of skewed lejmommls

elks of K(T) glve emdamarpkisms



Jp = 8;+1/A¢

K(z)
— y(0) + gyT+ Ayt

o defined as F [x]/f(x)

o — 150N + eyp(f) = 0
t¢(x) is called the Trace of ¢/ K

O/ K supersingular is  7,(x) =0



Drinfeld Modules
Isogev\:j

1 & K(T) Lsogeny ¢/K P I/I/K

f o) =WYol

We just need to check on x



E. XA Fle

Fleld: K= F,=Fxl/&x’-x+1)=F o]
Supersing Module: @/K with ¢(x) =x+ 72

"+ e,p(f) =0
in factk o(f) = >

Thus H Ox— ) =57 —'1

= [Fp



£ xam PL@.
Low-Deqree Isoqenies from Torsion
., =px+a)=x+a+1°
DoY) =0 = Yp2+(a)+a)Y=()

Each Line qives:

V-space
P Y? — 0Y = 0 wikh 0 € F ),

ISOSQM:?: 1=7—0



E. XA Ple
ISOS@.M:?: = 780
Pual: 1=7—-(w+a)/6

We have: Toi=¢p(x)+a Lety

lolol—Ql=(@Qocl =10y

Thus: Low-Degree isogeny

N)



T=71—-07 where
Yr —0vY = gcd(Yp2 + g,V + (0 + @)Y, P LY)

I =7—0" where
YP —07Y = ged(Y?" + g, Y7 + (0 + )Y, "' + Y)






Achp%&hg (C)SIDH

(p+1)isoqgs 1=7-0 %or each x+a

o SIDH. TR g GEER
Ai.i. vai.u.és «9 Omi.v 0 € F, mf\d dm:ai.

Nown commutbative j Is09s (a,0) commutes
Need A/B split 4

Need Ker images

Larger graph ' Smaller graph



Base of the attacke
Griven ¢/ K and W/ K

Find lo@) =Wol

D
Where: | — Z ika
k=0
J

For SIDH: Si;m[pt@. Linear atgebra ;



Conclusion



