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In this short note the demonstration of a theorem in DC problem, [1], is given. The
related notations can be referred to [1].

Theorem Suppose N*(z;Q) # {0} and intCG(z;Q) # 0. Then u € int|[CG(z;Q)+z| &
(o — 2, NH(£Q0\0)) > 0.

Proof => (only if). Let M(z;u — z,z — ) denote the linear manifold with dimension
two, determined by u — z and z — z, through z. Yu € int[CG(z;Q) + z] 3A > 1 : ug =
A+ (1= A)z € M(z;u—z,2 — 2) N [CG(z;Q) + z]. Clearly ug # u because A > 1.
Because .z — 2 € Nt (z;Q), one has M(z;u — z,z — ) N [N1(z;Q) + z] # 0. Therefore,
Ju>1:zy=pz+(1-pjue M(z;u—=z,2—z)N[NT(z;Q) + z]. The points u,ug, z, 2y
are in the same one-dimensional linear manifold. Since A > 1, and u > 1,u and z are
included in the interval {w|w = fzn + (1 - B)ug, B € (0,1]}. Since ug —z € CG(z;Q) and
zy—z € Nt(z;Q), we have (ug—z,2y—z) > 0. Asaresult of A > 1,u = fzy+(1-B)ug
for some B € (0,1). Thus £(u)T¢(2) > €(ug)T€(2n) > 0, where £(n) = (n — 2)/lIn — zl.
Hence, (u —z,2 — z) > 0, i.e, (u— z, Nt (z;Q)\{0}) > 0. That is the proof of necessity.

<=(if). Prove by contradiction. Suppose u & int(CG(z;Q) + z). Then there exists
a sequence {u'}$° convergent to u, but not included in CG(z;Q) + z. The sequence
satisfies (u' —z, N*(z;Q)) # O for any i = 1,---. Correspondingly, there exists a sequence
{z'} ¢ N*(2;Q) + z such that (u' — z,z' — z) < 0. For the sake of simplicity, assume
that {z'}$° is bounded and converges to z € N*(z; Q) + z different from z. As a result of
taking the limit of the last inequality, one have (u - z,z — z) < 0. The above inequality
contradicts (u — z, N*(z;Q)) > 0. The proof of sufficiency is completed. O
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