MATH 2400: Calculus III Fall 2024

7 More on eigenvalues and eigenvectors; Jordan Canonical
form; inner products

7.1 Diagonalization and what can go wrong

Let A be a 7 x 7-matrix. Suppose its characteristic polynomial is given by (A — 2)7. You are told
that the nullity of A — 2I; is 3, the nullity of (A — 2I;)? is 5, and the nullity of (A — 2I;)3 is 7.
Therefore A is not diagonalizable.

e Explain how many Jordan blocks associated to A there are.
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e What is the size of the largest Jordan block associated to A? Why?
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e Provide the Jordan canonical form of A and explain how you got it.
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Find the Jordan canonical form, J = P~1AP, for the following matrix
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Find the Jordan canonical form, J = P~1AP, for the following matrix
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7.2 Inner products and orthonormal bases
Using the Gram-Schmidt process, find an orthonormal basis for the column space for this matrix
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0
Let S be the subspace of R* spanned by 1 and
0
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e Express the vector v

as a sum of two vectors v = x +y where x € S and y is

NN

perpendicular to S.
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e Find a basis for the orthogonal complement S+ of S.
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