Mathematics for AI

Lecture 9
Determinant, Intro to Eigenvalues and Eigenvectors




Rank of product of matrices
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Orthogonal subspaces
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Row Space and Null space
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Signed Length




Signed Area
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Signed Area
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Bilinearity of Signed Area
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Signed Volume
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Signed Volume
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Trilinearlity of signed volume
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Determinant
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Determinant
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Three basic properties




1. Determinant of Identity Matrix




2. Multilinear (Linear in each column)




3. Identical Columns




Swapping Columns




Permutation matrix
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onhe zero column




Determinant of a 2x2 matrix
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Diagonal Matrix




Scaling a matrix




Singular matrices




Singular matrices
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Singular Matrices

Determinant of a singular matrix is zero.

(is the converse true?)



Triangular Matrices




Triangular Matrices
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Triangular Matrices
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Product of matrices




Product of matrices

det(A B) = det(A) det(B)

try proving using the previous properties.



Inverse
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Determinant of a non-singular matrix




Determinant of a non-singular matrix




Transpose of a matrix

det(A") = det(A)

All the determinant properties about the columns of a matrix applies to
the rows of a matrix.



Eigenvalues and Eigenvectors
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Eigenvalues and Eigenvectors
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Example: Diagonal Matrices
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Eigenvalues are homogeneous




Example




Example: Identity matrix
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Example: 2D rotation




Example: 3D Rotation




Singular matrices
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Pr‘Ojec‘l'ion matrix
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Computing Eigenvalues

Aeck' "
Av =0V vekK” 2 <K

Av=3v = Av-Av=0 > Avt-(XJ'I)v =0
y

nxn




Computing Eigenvalues
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Example
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Example
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