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Homework number: 4

Homework Title: Exercise 4.8

Problem description:

(a) Prove that an n x n matrix A is diagonalizable by a similarity transformation if, and only if, it has a complete set of n linearly independent eigenvectors.

Problem solution:
If A * x = lambda * x and x is not null then x is eigenvector and lambda eigenvalue.

(a) we just prove that inv(X) * A * X = D, where X are the all eigenvectors and D is similar to A - has the same eigenvalues as A.

Results:

There exists n independent eigenvectors.

A * x1 = l1 * x1

A * x2 = l2 * x2

.

A * xn = ln * xn

So we have A * X = X * D where D is dig (l1, l2, … ln)

We can write inv (X) * A * X = D.

So we have proven that A is diagonalizable.

If A is diagonalizable then we can write D = inv(X) * A * X.

X * D = A * X

D is dig (l1, … ln) – the eigenvalues are diagonal elements

X are the eigenvectors.

Discussion and Comments: 

If we have the eigenvectors and eigenvalues we can easily find the diagonal matrix D with the same eigenvalues as A.

