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1. Let A he a;~ x ;)matrix with real entries. Prove that, if A is not similar owr JRto a triangular
mntrix. then A. is similar owr IC to n dingonnl ma tr ix. 5

2. Let F lw a field. n n positive integer, and 11be tlw vector space of n x n matrices over F.
If A. is a fixed /1 x 11 matrix over F, let T.-1 be the linear operator T acting on F defined by

T.4(B) =AB - BA. BEV.
Consider the family of linear operators

F = {T..1 I AEV is a dingonnl matrix}.
Show that the operators in Fare simultaneously diagonalizable. -1+2

::1.Let T ])('n liiwar operator acting on an n-dimensional vector space V, and suppose that T
has ·11 distinct eig<:·nvalues.Prove that, if S is an operator on V that commnfrs with T, then
S. T are simultaneously diagonalizable. G

-L. LC'!" T lw 11 linear operator on a finite dimensional wctor space over the field of complex mun­
lwrs Pron· t.lrnt Tis diugoualizable if Tis annihilated liy some polynomial (l\'Cl' C which hns
dist iuct roots. -l

5. Let T be a linear operator on !R;'.!, the matrix of which in the standard ordered hasis is

[5 1]
0 5 .

Let H'1 be the subspace of IR?.~spanned by the vector F.1 = (L 0).
(a) Prow that 1F1 is invariant under T.
(b) Prow that there is no subspace lV2 which is invariant under T and which i:ocoinple­

meutary to 1F1:

1-H


