
MAT 310 FALL 09 HOMEWORK 6Due Wednesday, Otober 281. Find all eigenvalues and eigenvetors of the linear mapT : R3 ! R3 ;T (x1; x2; x3) = (x2; x3; x1):2. Suppose T : V ! V is a linear operator on V , with V a �nite dimensional vetor spae over F.Prove that every vetor in the null spae of T is an eigenvetor, with eigenvalue 0 and onversely,every suh eigenvetor is in the nullspae of T . Conlude that null(T ) equals the span of the0-eigenvetors.3. Suppose T : V ! V is a linear operator on V , with V a �nite dimensional vetor spae over F.If dim(range T ) = 1, show that T an have at most 2 distint eigenvalues. (Hint: Use (2)).4. Suppose � is an eigenvalue of T : V ! V . Prove then that �2 is an eigenvalue of T 2 = T Æ T :V ! V , and similarly, �k is an eigenvalue of T k : V ! V .Is the onverse true? So if � is an eigenvalue of T 2, is p� an eigenvalue of T ? If yes, prove it, ifno, give an example.5. Consider the 4� 4 matrix A =0BB� 3 1 2 40 �1 8 50 0 6 �40 0 0 7 1CCAThis gives a linear map A : R4 ! R4 . Show that the standard \horizontal" subspaes Rk =fxk+1 = � � � = x4 = 0g, k = 1; 2; 3 are invariant subspaes of A.
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