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Let n, s > 2 be integers, and let (ZZ,), be the set of n-tuples of nonnegative integers summing to s. For
each i = 1,...,n, denote by e; the length-n (0, 1)-vector with a 1 in the i-th coordinate and 0 elsewhere.
For any subset Z C (Z%)s, define 0Z = {z+e;: 2z € Z,1 < i <n}. Set T, s = {(X,Y): X, Y C
(Z%4)s, XNY =0,0X D 9Y,Y # 0} and p,,(s) = min{|0X \ 9Y|: (X,Y) € ', s}. We prove that

() 8, if n =4,
p’fLS =
(n=1)nt2) - if gy £ 4,

This result is motivated by the Hermitian Sum-of-Squares (SOS) conjecture in several complex variables
proposed by Ebenfelt [?, Conjecture 1.2]. Consequences of our combinatorial result include that the
SOS conjecture holds in the monomial case, and that a related conjecture raised by Wang, Yue, and
Zhou [?, p. 9] is valid. If time permits, we will also report some combinatorial investigations of the
general SOS conjecture.
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