Determinants of elementary matrices

e If F is obtained by interchanging two rows, then det(F) = —1

e If F is obtained by multiplication of a row by k, then
det(F) =k

e If F is obtained by adding a multiple of one row to another
row, then det(F) =1
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Let E - A be a matrix obtained from a square matrix A by the same

elementary row operation as in F.

e If F is obtained by interchanging two rows, then

det(F - A) = — det(A)

e If F is obtained by multiplication of a row by k, then
det(F - A) = kdet(A)

e If F is obtained by adding a multiple of one row to another
row, then det(F - A) = det(A)

Product Theorem: Let A and B be square matrices of the same

size. Then

det(AB) = det(A) - det(B).




Example

Example:

Let A and B be square invertible matrices. Then B~'AB is called

the self-similar transformation of A:

det(B~'-A-B)




Theorem: Let A be an invertible matrix. Then, det(A) # 0 and

1
~ det(A)

det (A_l)

Theorem: Let det(A) # 0. Then A is invertible.




Theorem: Let A be a square matrix. Then

det (A") = det(A)

Example

An invertible square matrix A is called orthogonal if A=! = AT
Show that det(A) =1 or det(A4) = —1.
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