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In this presentation we will address two topics: Mean Curvature Flow (MCF) and
Einstein-type Hypersurfaces. The MCF is a geometric evolution equation that is present in
the modeling of natural phenomena such as flame propagation and crystal growth. A one
parameter family of manifolds X̂ : Mn×I −→ Rn+1, I ⊂ R is called a solution to the MCF
with initial condition X : U ⊂ Rn −→ Mn ⊂ Rn+1, if

∂X̂t

∂t
(p) = Ht(p)N t(p), p ∈ Mn;

X̂0(p) = X(p).

Here Ht and N t is the mean curvature and the unit normal vector field of X̂t, respectively.
In other words, at any instant, each point on the manifold moves with a normal velocity
equal to a function of the curvature at that point.

We will present results from [1] regarding solutions for the mean curvature flow (MCF)
by surfaces of revolution and ruled surfaces in R3. We will show results that characterize
such solutions. In [2], we study the solutions for the Curve Reducing Flow (CSF), which in
turn is the 2-dimensional version of the MCF. We prove that soliton solutions for the (CSF)
on the torus of revolution T2 ⊂ R3 converge to the equator.

We say that (Mn, g), n ≥ 3, is an Einstein-type manifold if there exist V ∈ X(Mn) such
that

αRic +
β

2
LV g + γV b ⊗ V b = σg,

for some constants α, β, γ ∈ R, with (α, β, γ) ̸= (0, 0, 0) and σ ∈ C∞(Mn). Here, V b stands
for the dual 1-form of V with respect to the metric tensor g. The notion of Einstein-type
structure on a Riemannian manifold (Mn, g), unifying various particular cases of geomet-
ric structures recently studied in the literature, such as Einstein manifolds, Ricci solitons,
Yamabe solitons, among others. In [3], we provide a classification of a class of Einstein-
type hypersurfaces in Sn × R and Hn × R. We will show that under certain conditions the
Einstein-type hypersurfaces in Sn × R and Hn × R are rotation hypersurfaces.
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