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04: Diagonal matrix powers

Context

Diagonal matrices are particularly useful in linear algebra because their powers are easy to compute. This
property is extensively used in eigenvalue decomposition and diagonalization of matrices (more on this later).

2 0
Consider the diagonal matrix A = (0 1).
1. Compute A2, A% and A%
2. Find a general formula for A™ where m is any positive integer.
3. What does this transformation represent geometrically? How does it affect the unit circle when
applied repeatedly?

1
4. What happens when you apply this transformation to the vector (1) multiple times?



o Prove that det(B~'AB) = det(A) if B is invertible.
e Suppose Q is a 3 x 3 real matrix such that Q7 Q = I. What values can det(Q) take?




