Geometry I, 2006 : Coursework 10
Show your calculations.

1. [2 marks] Define what is meant by an eigenvector v of a linear transformation ¢ of R™,
and what is meant by the eigenvalue of t corresponding to v.

2. [3 marks| Let ¢ be a linear transformation of R™ and suppose that u and v are eigen-
vectors of t, both with corresponding eigenvalue \.

Prove that if & and 3 are scalars and w = au + fv, then t(w) = Aw.

3. [7 marks] For each of the following matrices A, find all the eigenvalues of A, and for

each such eigenvalue A, find the set of all eigenvectors of A with corresponding eigenvalue
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the eigenvalues of A, and for each such eigenvalue A, determine one eigenvector of A with

corresponding eigenvalue .

0
0 |. Determine the characteristic polynomial of A, all
4

5. [3 marks] Let A be an n x n matrix such that A% = 0,,,,.

Prove that if A is an eigenvalue of A, then we must have A = 0.

Put your name and student number on your solutions, staple them, and put them in the
Geometry I Collecting Box in the Basement of the Maths Building by 5pm on Thursday
14th December.

Leonard Soicher, 7 December 2006



