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have a reasonable coupling between the properties of the null hypersuperface

and the ambient space,
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2. FIRST NATURAL CONNECTION [

Let us consider an arbitrary almost paracontact almost paracomplex manifold (M,

':', |'L s 1 ilf l.
Definition 3. A linear connection D 1s called a natuwral cos on on the mani-
fold (M, ¢, &, 1., g) if the almost paracontact structure (¢, £, 77) and the metric g are

parallel with respect to D) ic. Do =

corollary, the ass

rding V. Then we have
I'].!E_-ra" - 1"“_nll'-f &+ 'r 1

Furthermore, we use the denotation Q(z, ¥, z) = g{
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In this report, we shall consider the case of the lowest dimension of the almost

paracontact almost paracomplex Riemannian manifolds, i.e. dim M = 3. (3 Export POF

Now, we recall some needed results o |V
Adobe Export PDF

Let (M, ¢, £, 1, g) have the lowest dimension (i.e. dim M = 3) and let the set of

vectors {eg, €1, ea} be a ¢-basis of J..J"rl.' which satisties the following conditions:

gen = 0, Qe = €9, e =€, & =ep,
nieg) =1, mnley) =nles) =0,

(6) gle;i, e;) = &y, i.7€ {0.1,2}.
The components of F. #. 8* and w with respect to a @-basis are denoted by
Fijr = Fei, ey, er), O = 6(er), O = 0" (ex), wi = w(ex) and we have:
Oh = Fiio + Foon, 01 = Fiy = —Fia = 05,
Oy = Froo + Fop, 0= Fopy = :

wp =0, wy = oo

A, MaNEV AND V., Tavkova, On the almost paracontact almost paracomplex Riemannian manifolds, Foee

Univ. Ser. Math. Inform., 33 (2018), 637657
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The second fundamental form

Let M and N be two Riemannian manifolds with Levi-Civita connections

1 2
V and V. Suppose that F: M — N is a map. There exists a unique
2

2
pullback connection W' of ¥ along F such that for X € T (TM) and
Y e I'(TN)

2 2
"’\r_{:f ’;‘IF\| — TF,[}CJ‘-Y-

The second fundamental form of F is the map
VF. :T(TM) x T (TM) — T (TN) defined by

2
(VE.)(X,Y) =V E (Y)-F (%"x‘r)
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Constant sectional curvature manifolds

We know that a totally umbilical submanifold M of a Riemannian manifold
M of constant sectional curvature € has also constant sectional curvature
T+ ||H||* for dim M > 2. Thus, we can get the following corollary

Corollary

: - : I : .

Let i be a hyperelastic immersion between the submanifold M (dim

M > 2) and a Riemannian manifold M with constant sectional curvature
C. If M is an isotropic submanifold of M, then M has also constant

, —_ - -
sectional curvature ¢ =T+ || H||*, where H is the mean curvature vector
field.

G. OZKAM TUKEL (ISUEL) Hyperelastic immersions Jan 15-17, 2021
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Nilmanifolds and totally geodesic subalgebras of

nilpotent metric Lie algebras
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Preliminaries

Definition

Let g be a Lie algebra and G be the corresponding connected and
simply connected Lie group. A metric Lie algebra {g (.,.)) is a Lie

algebra g together with a Euclidean inner product (.,.) on g. This
inner product {.,.) on g induces a left invariant Riemannian metric

on the Lie group G.

A connected Riemannian manifold M is called a Riemannian
nilmanifold if its group of isometries contains a nilpotent Lie
subgroup acting transitively on M. Denote O A(n) the group of
orthogonal automorphisms of (n, (.,.)), which preserves the inner
product.

E. Wilson in [sometry groups on homogeneous nilmanifolds, Geom.
Dedicata 12 (1982), 337-346, proved that there is a unique
nilpotent Lie subgroup N of the group of isometries acting simply
transitively on M.
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Centrally nilpotency and classical solvability properties of L

The kernel of a homomorphism « : (L, )
loop L' is a normal subloop N of L.

» (L', %) of a loop L into a

The centre Z(L) of a loop L consists of all elements z which satisfy the
enuations zx - v = 7 -X¥, X-¥Z =XV -7, X7 -V = X -7V, 7x = x7Z for

all x,y € L. If we put Zy ¢ e, Z; = Z(L) and Z;/Z;_,
then we obtain a series of normal subloops of L. If Z,—1 is a proper
subloop of L but £, = L, then L is centrally nilpotent of class n.

A loop L is called classically solvable if there is a series
e} =Ly <L) <---<L,=Lof subloops of L such that, L;_; is

Z{L/Z; 1),

normal in L; and the factor loop L;/L;_1 is a commutative group.

A real Lie group G is a group that is also a finite-dimensional real
smooth manifeld, in which the group operations of multiplication and

inversion are smooth maps.
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Lift Frame Field to Branched Covering Surface

Problem: Frame field has holonomy at singularities
Solution:

» Construct a 4-fold branched cdvering surface M*

« Branch points are the singularfties of the frame field
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