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In the following, F denotes a ficld with infinitely many clements.

1.

(15%) Express

as a product of clementary matrices.

(10%) Show that eigenvectors from different eigenspaces of a matrix are linearly independent.
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Let B8 := {(1,1),(1,2)} be an ordered basis for R? and « := {(0,0,1),(0,1,1),(1,1,1)} be an
ordered basis for R3.

. Let

[

(a) (10%) Find a lincar transformation T : R? — R3 such that the matrix representation
i
[T]; = A

(b) (5%) Find rank(T).

(10%) Prove the following theorcm: For A € M,un(F),b € F?, if the system AX = b has
cxactly onc solution, then A is invertible.

. (15%) Let L : P3(R) — P3(R) be given by

Lip(t)] = p(t) +p(1)(t — 3) — 2p'(1)(2t — 1)

Find the eigenvalucs and corresponding cigenvectors of L where P3(R) is the vector space of
rcal polynomials of degrec < 3.

(a) (10%) Show that if A € Mmxn(F) is of rank m, there exists B € Myym(F) such that
BA=1,

(b) (5%) What is the rank of B?

. (10%) Give A € Ma,2(Q) which is not diagonalizable over Q, but A is diagonalizable over R.

(10%) Prove or give a countcrexample: any A € M,x,(C) is similar to A’



