
Math 8201 Graduate abstrat algebra- Fall 2001, Vi ReinerLinear algebra homework problems for HW 6(mostly taken from Ho�man and Kunze's text, Linear algebra)1. Show that hA;Bi := trae(A(B�))de�nes an inner produt on the C -vetor spae V = Mn�n(C ).2. Prove a fat (used in leture) that the Vandermonde matrix A =(aij)i;j=1;:::;n de�ned by aij = �i�1j has determinantY1�i<j�n(�j � �i):(Hint: There are several proofs, e.g. by indution on n using rowoperations, or by using the fat that the determinant vanishes when�i = �j).3. Show that the produt of two self-adjoint operators is self-adjoint ifand only if the two operators ommute.4. Let V be the vetor spae of polynomials of degree at most 3 withC oeÆients, and the inner produthf; gi := Z 10 f(t)g(t)dt:Let D be the di�erentation operator. Find D�.5. Let V be a �nite-dimensional inner produt spae, and E : V ! Vand idempotent operator, i.e. E2 = E. Prove that E is self-adjoint(E� = E) if and only if E is normal (E�E = E E�).6. Working inM2�2(C ), �nd an expliit unitary matrix U and diagonalmatrix D suh that the rotation matrixA = �os(�) � sin(�)sin(�) os(�) �has U�AU = D.7. Prove that an operator � : V ! V on an inner produt spae V isnormal if and only if � = �1+i�2 where �1; �2 are self-adjoint operatorsthat ommute. 1


