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Stanley introduced in [4] an important class of simpli-
cial complexes that arise often in combinatorics, topology
and algebra so called balanced simplicial complexes. A n-
dimensional simplicial complex K is called balanced if its set
of vertices can be splitted into n disjoint subsets such that
there is no two vertices spanning the edge of K and belonging
to the same subset. One of central questions in combinatorics
is description of all integer vectors that may appear as the
face vectors of convex polytopes. The most celebrated result
in this problematic is the famous g-theorem.

In the paper [2] Klee and Novik conjectured a stronger
bound concerning the face numbers of balanced simplicial
n-polytopes. The conjecture known as the Balanced Lower
Bound Theorem is proved in [1, Theorem 1.3] (“if” part) and
in [2, Theorem 5.8] (“only if” part).

Theorem 1 (Balanced Lower Bound Theorem) Let P be
a balanced simplicial n-polytope. Then
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The equality hi−1(P )

( n
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(ni)
for some i ≤ n

2 if and only if P

has the balanced (i− 1)-stacked property.
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The proof of the Balanced Generalized Lower Bound The-
orem given by Juhnke-Kubitzke and Murai in [1] is based on
the existence of so called linear system of parameters and
a Lefschetz element of the Stanley-Reisner ring of simplicial
polytopes. Corollaries have insightful topological meanings
for canonical quasitoric manifolds which we explain in this
contribution.
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