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Example of Ben-Or Tiwari sparse polynomial interpolation.
Copyright, Michael Monagan, November 2023.

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

a1,a2,a3 := 101,103,105;

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

So f has t=3 terms.  Assume we don't know t.  Let's try T=4.
T := 4;

for i from 0 to 2*T-1 do v[i] := eval( f, {x=2^i,y=3^i,z=5^i} ) 
od;

H := Matrix([[v[0],v[1],v[2],v[3]], 
             [v[1],v[2],v[3],v[4]], 
             [v[2],v[3],v[4],v[5]],
             [v[3],v[4],v[5],v[6]]] );

with(LinearAlgebra):
Rank(H);

3
So we know t = 3.
H := H[1..3,1..3];

S := -Vector([v[3],v[4],v[5]]);
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L := LinearSolve(H,S);

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

factor(Lambda);

R := roots(Lambda);

m1,m2,m3 := seq( r[1], r in R );

ifactor(m1),ifactor(m2),ifactor(m3);

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

The 3 by 3 Vandermonde system for the monomials is
V := Matrix( [[1,1,1],[m1,m2,m3],[m1^2,m2^2,m3^2]] );

b := <v[0],v[1],v[2]>;

a := LinearSolve(V,b);

g := a[1]*M1+a[2]*M2+a[3]*M3;

f;


