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Proposition 0.1. Let x =
(
x1 x2 . . . x2n+1

)T ∈ R2n+1. Define the index set

E := {ij : i+ j = k + 1, i > 1, j < n+ 1, k = 3, 4, . . . , 2n− 1} (0.1) {?}

and, for all ij ∈ E , k = i+ j − 1, let

Aij :=


Eij − E1k, if i 6= j, k ≤ n+ 1,

Eii − 1√
2
E1k, if i = j, k ≤ n+ 1,

Eij − E(k−n)(n+1), if i 6= j, k > n+ 1,

Eii − 1√
2
E(k−n)(n+1), if i = j, k > n+ 1.

Then P = H(x) =M (x) ∈ Sn+1, is a Hankel/moment matrix if, and only if,

P11 = x1, P12 = x2, Pn,n+1 = x2n, Pn+1,n+1 = x2n+1,
traceAijP = 0,∀ij ∈ E,

P ∈ Sn+1.

Let n = 2, so we have the following 3× 3 matrices:

A1,2 = A2,1 = A3,2 = A1,3 = · · · =

0 0 0
0 0 0
0 0 0


Also,

A2,2 =

 0 0 −1
2

0 1 0
−1

2 0 0


Therefore, traceAijP = 0 does not always generate the correct constraints (except A2,2).4

I think if

A1,2 = A2,1 =

 0 1
2 0

−1
2 0 0
0 0 0


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and

A3,2 = A2,3 =

0 0 0
0 0 1

2
0 −1

2 0


it will likely generate the correct constraints for the moment matrix.5
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