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Definitions
Arithmetic circuitLinear map

Examples of linear bases:
- addition basis
- full linear basis

basis

complexity



Simple properties of the complexity

1. 

2.

3.

for a monotone B:

4. Transposition principle.  For m × n matrix A:



Determinant lower bound

J. Morgenstern ’1973

Theorem.



Sylvester-Hadamard matrices

Fact.



Pascal (binomial) matrix.  I

Pascal’s rule:



Pascal (binomial) matrix.  II
Fact 1.  Matrix Cn has a submatrix M
with determinant of order

for a constant c>1.

Fact 2.

Gashkov ’2014



Mod2 binomial matrix = 
Disjointness matrix = 
Sierpiński matrix

S.N. Selezneva;   J. Boyar, M.G. Find ‘2012



Stirling matrices

- kind I Stirling numbers 
- kind II Stirling numbers 

Facts.



Evaluation, interpolation matrices
Fact 1. Matrices sn and |sn| have submatrices
with determinants of order                     .

Gashkov ’2014

Vandermonde matrix Vn:

Fact 2.

Fact 3.

Gashkov ’2014



N.T. Auxiliary matrices

Division matrix E:

Möbius matrix M:

Möbius inversion formula:

A. Brauer ‘1929

Facts:



GCD matrix

Fact.
- Euler totient function

H. Smith ‘1875

Theorem. Gashkov, Sergeev ‘2015



LCM matrix

- Jordan function

Theorem. Gashkov, Sergeev ‘2015
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