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Abst ract  

We were  in teres ted in  an  A₂ -mode l  o f  an  e l l i p t ic  cu rve .  I t  was  used to  so lve  

Fe rmat ’s  Las t  Theorem .  We inves t iga ted  the  expans ion  coef f ic ien ts  o f  r a t iona l  

po in ts  on  a  degenera t ing  A ₂ -mode l  by  focus ing  on  the  s t r uc ture  o f  r a t iona l  po in ts  

on  an  A₂ -mode l .  As  a  resu l t ,  we  found  tha t  t he  expans ion  coef f i c ien ts  o f   mP have  

a  regu la r  pa t te rn  depend ing  on the  rema inder  o f  m modu lo  3 .  

 

１  In t roduct ion  

I n  t he  f i e ld  o f  ma themat i cs ,  l ong -s tand ing  research  has  focused  on  ques t ions  such as  

the  number  and  s t r uc ture  o f  r a t iona l  po in ts  on  cu rves .  We were  in te res ted  in  an  A ₂ -

mode l ,  an  e l l i p t ic  cu rve .  An  A₂ -mode l  (𝑦2 = 𝑥3 − 𝑥 + 1/𝑠^2) degenera tes  as  s  approaches  0 .  

I n  t h is  s tudy,  we  focused  on  the  s t ruc ture  o f  r a t iona l  po in t s  on  an  A ₂ -mode l  and 

inves t iga ted  the  expans ion coe f f ic ien ts  o f  r a t iona l  po in ts  on  a  degenera t ing  A ₂ -mode l .  

 

２  Theory and Exper iment  

Fi rs t ,  we  expanded  the  coord ina tes  o f  r a t iona l  po in ts  on  a  degenera t ing  A₂ -mode l  

and found a regu lar  pa t te rn  depend ing on  the  rema inder  o f  m  modu lo  3 .  

Nex t ,  we expressed the  expans ion coef f i c ien ts  o f  t he  f i r s t  t e rm and the  second te rm 

o f  x  and y -coord ina tes  o f  mP by  recur rence  re la t ions .  

F ina l l y,  we  so lved  recur rence  re la t ions  and  de term ined the  expans ion coe f f ic ien ts .  

 

３  Resul ts  

I n  case  o f  m≡ 1  mod 3 ,  
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I n  case  o f  m≡ 2  mod 3 , 
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I n  case  o f  m≡ 0  mod 3 ,  
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We found  tha t  t he  expans ion coef f ic ien ts  o f  t he  f i r s t  t e rm and second  te rm o f  x  and  

y -coo rd ina tes  o f  mP have a  regu lar  pa t te rn  depend ing on  the  rema inder  o f  m  

modu lo  3 .  

We hypo thes ize  the  exp ans ion  coef f i c ien ts  o f  o the r  t e rms  o f  mP have  a  s im i la r  

regu lar  pa t te rn .  

 

４  Conc lus ion  

We found  the  coef f ic ien ts  o f  t he  Lauren t  expans ion  o f  t he  f i r s t  and  second  te rms  o f   

on  the  A₂ -mode l .  I n  f u ture  work ,  we wou ld  l i ke  to  research the  coef f ic ien ts  o f  t he  Lauren t  

expans ion o f  r a t iona l  po in ts  on  o ther  e l l i p t ic  curves  and  poss ib le  app l i ca t ions  to  o ther  

f i e lds ,  such  as  phys ics .  
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