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é){ " 1. (20 points) Let F be a fleld, n > 2 be an integer, and let
,f:’ V be the vector space of m % n matrices over F. Let A be a

R~ fixed element of V and let T be a linear operator on V' defined

A by T(B)=AB. |

L 5 (a} Prove that T and A have the same minimal polynornial.

i (b) If A is diagonslizable, prove, or disprove by counterexample,

L= _ that T is diagonalizable. (10 pts) -
| {c) Do A and T have the same characteristic polynomial? Why
or why not? (5pts)

2. (20 points) Let V be a finite dimensional vector space over
R and f and g two lmear functionals on V. If ker f = kerg
show that ¢ is a scalar multiple of f.

3. (20 points) Let A and B be n x n matrices with enbries .
from K. |

{a) Prove that if one of the two matrices, say A, is invertible
then AB and BA are similar. {5pts)

(b) Show that there exist matrices A and B so that AE is not
similar to BA. (5pts) |

(¢} Prove that the characteristic polynamials of AB and BA are

the same.
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4. (20 points) Let A= |0 0" 1
: ' 11 -1

{a) Find the J ordan canomical form of 4. (10pts)
{(b) Find & matrix T (with entries in ) such that T-1AT is
diagonal, or prove thei such a matrix does not exist.

5. (20 points) Find a matrix whose minimal polynomial is
z2(z — 1), whose characteristic polynomial is r*(z — 1)* and
whose rank is 5. : .



