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Let Mat(n) be the set of n x n complex matrices. For A € Mat(n), define a linear map

fa : Mat(n) — Mat(n)

by .
fa(X)=AX — XA.

Assume that A has n distinct eigenvalues. Let O be the n X n zero matrix. Answer the

following' questions.

(i.) Let n = 2 and a € C. Assume that X € Mat(2) satisfies det(fa(X)) = a. Write

the eigenvalues of f4(X) in terms of a.

(ii) Assume that X € Mat(n) satisfies f4(X) = O. Show that A and X are diagonaliz-

able by a common non-singular matrix.
(ili) Assume that X,Y € Mat(n) satisfy f4(X) = fa(Y) = O. Show the equality

XY =YX.

(iv) Assume that A is a diagonal matrix. Find the dimension dim f4(Mat(n)) of the

image of the linear map fj4.




