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The  Ben-Or / Tiwari interpolation algorithm.
M1,  M2,  M3 :=  x^3*y^4 ,  x*y^3*z ,  x^6*z^2;

a 1 ,  a 2 ,  a 3  : =  1 0 1 , 1 0 3 , 9 9 7 ;

f := a1*M1+a2*M2+a3*M3;

d  : =  d e g r e e ( f ) ;

T  : =  3 ;

f o r  i  f r o m  0  t o  2 * T - 1  d o  v | | i  : =  e v a l (  f ,  { x = 2 ^ i , y = 3 ^ i , z = 5 ^ i }  )  o d  ;

V  : =  M a t r i x ( [ [ v 0 , v 1 , v 2 ] , [ v 1 , v 2 , v 3 ] , [ v 2 , v 3 , v 4 ] ] ) ;

S  : =  V e c t o r ( [ - v 3 , - v 4 , - v 5 ] ) ;

L  :=  L inearAlgebra: -L inearSolve(V ,S) ;

Lambda := L[1]+L[2]*z+L[3]*z^2+z^3;

factor(Lambda);

m1,m2,m3 := 1600,270,648;
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i f a c t o r ( m 1 ) ,  i f a c t o r ( m 2 ) ,  i f a c t o r ( m 3 ) ;

M1,M2,M3 := x*y^3*z,  x^3*y^4,  x^6*z^2;

M :=  Matr ix( [ [1 ,1 ,1] , [m1,m2,m3] , [m1^2,m2^2,m3^2]] ) ;

V  : =  < v 0 , v 1 , v 2 > ;

LinearAlgebra:-LinearSolve(M,V);

a 1 , a 2 , a 3  : =  1 0 3 , 1 0 1 , 9 9 7 ;

a1*M1+a2*M2+a3*M3;

f ;

If we don't know the number of terms of  then we can try T = 3 then T = 5 etc. say.
So we would do

T  : =  5 ;  f o r  i  f r o m  0  t o  2 * T - 1  d o  v | | i  : =  e v a l (  f ,  { x = 2 ^ i , y = 3 ^ i , z = 5 ^ i }  
)  o d  ;
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This leads to very large integers.  Instead we will also work mod p to eliminate arithmetic 
with large rationals.  We need   to recover the monomial evaluations uniquely and we

can bound .

p :=  nextpr ime(5^8) ;

T  : =  5 ;  f o r  i  f r o m  0  t o  2 * T - 1  d o  v | | i  : =  E v a l (  f ,  { x = 2 ^ i , y = 3 ^ i , z = 5 ^ i }  
)  mod  p  od  ;

V  : =  M a t r i x ( [ s e q ( [ s e q ( v | | ( i + j ) , j = 0 . . T - 1 ) ] , i = 0 . . T - 1 ) ] ) ;

k := Gaussel im(V) mod p;

T  : =  3 ;

V  : =  M a t r i x ( [ s e q ( [ s e q ( v | | ( i + j ) , j = 0 . . T - 1 ) ] , i = 0 . . T - 1 ) ] ) ;
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>  >  S  : =  V e c t o r ( [ - v 3 , - v 4 , - v 5 ] ) ;

L  :=  L insolve(V ,S)  mod p;

Lambda := L[1]+L[2]*z+L[3]*z^2+1*z^3;

Roots(Lambda) mod p;


