A General Framework for Subspace Detection
in Unordered Multidimensional Data

— Supplementary Material D —
Notational Convention

Leandro A. F. Fernandes?®, Manuel M. Oliveira "

aInstituto de Computagdo, Universidade Federal Fluminense (UFF)
CEP 2/210-240 Niterdgi, RJ, Brazil
Tel +55 21 2629-5665, Fax +55 21 2629-5669

b Instituto de Informdtica, Universidade Federal do Rio Grande do Sul (UFRGS),
CP 15064 CEP 91501-970, Porto Alegre, RS, Brazil

D.1 Description

This document presents the symbols used in our paper [1]. The symbols are
divided into groups according to the sections that follow. Section D.2 presents
the spaces. Sections D.3 and D.4 present the notational convention for el-
ements and operations from geometric algebra and set theory, respectively.
Well known operations are listed into Section D.5, and the conventions for the
proposed approach are presented in Section D.6.
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D.2 Spaces

Z Set of all integer numbers.
R Set of all real numbers.
R n-Dimensional vector space over R.

AR"? Multivector space built from R™.
N'R™  The part of AR"™ in which k-blades reside.

A™ m-Dimensional affine space.

pm m~Dimensional parameter space.

G(k,n) Grassmannian, the set of all k-dimensional linear subspaces of R™.

D.3 Geometric Algebra
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Angle in radians.

General scalar value (0-blade).

General scalar value (0-blade), typically point coordinates.
General vector (1-blade).

General k-blade, for 0 < k < n, defined as the outer product
of k vectors.

General rotor, defined as the geometric product of an even
number of unit invertible vectors.

General multivector, not necessarily a blade or a rotor.

1-th Unit basis vector, typically in an orthonormal basis.

Unit pseudoscalar of a n-dimensional space, defined ase; Aeg A - --

Retrieves the k-dimensional part of A.

Geometric product of A and B.
Inverse geometric product, defined as A B~

Scalar-valued function defining a metric on R".

Vector inner product, defined as Q (a,b).
Scalar product, defined as <A<T> B<S>>0.

Left contraction, defined as <A<T> B<S>>
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Outer product, defined as <A<,,> B<s>> L
Regressive product, defined as (Bz‘s> A A%)‘*.

Meet, defined as the subspace shared by Ay and By.

Join, defined as the subspace spanned by the disjoint and by
the common parts of A,y and Byy.

Reverse, defined as (—1)Fk=1D/2 A 4.

Inverse of Ay, defined as A<k> / <A<k> * RU{;)).
Dual of Ay, defined as Ay | I<_nl)

Undual of Dy,,_yy, defined as D,_gy | L.

D.4 Set Theory

A, B, etc.
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AUB
A\B

Set of elements.
Empty set.

Cardinality of A.
Union of A and B.
Relative complement of A in B.

D.5 Miscellaneous

k

(”) Binomial coefficient, defined as n!/ (k! (n — k)!), for 0 < k < n.

n!  The factorial of a positive integer n, defined as [T}, i.

D.6 Conventions of the Proposed Approach

The number of dimensions of the base space (i.e., space where the
geometric interpretation happens).

The number of dimensions of the representational space.

The number of dimensions of the intended subspace, for 0 < p < n.
The number of dimensions of an input subspace from the dataset,
for 0 <r <n.

The number of dimensions of the parameter space, defined as p (n — p).
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One of the m parameters characterizing a given p-blade. It is defined
in the [—7/2,7/2) range. The use of double or single-index notation
depends of the context.

X An input subspace from the dataset.

Cip) A p-dimensional subspace related to a given input entry X,..

Eq) The reference blade for p-dimensional subspaces (equation (21) in [1]).

PE% The plane where the ¢-th rotation applied on E, happens.

Fl(t) A space of possibilities (equation (35) in [1]).

R,;, R, A rotor encoding a rotation of "7 (or §") radians on plane e, A e,
(equation (19) in [1]). The use of double or single-index notation
depends of the context.

S, A rotor computed as the geometric product of a sequence of rotors
R, ; (equation (18) in [1]).

T A rotor computed as the geometric product of a sequence of rotors
S, (equation (23) in [1]).
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