
MAT 310 FALL 09 HOMEWORK 8Due Wednesday, November 111. Let (V; h; i) be an inner produ
t spa
e and suppose T : V ! V is a linear map. Show that if �is an eigenvalue of T , then �� is an eigenvalue of the adjoint operator T �.2. Let (V; h; i) be an inner produ
t spa
e and suppose T : V ! V is self-adjoint. If U is an invariantsubspa
e of T , (so T (U) � U), show that U? is also an invariant subspa
e of T , so T (U?) � U?.3. Let v be a given ve
tor in an inner produ
t spa
e and de�ne the linear fun
tional `(w) = hw; vi,so ` : V ! F. Find the formula for the adjoint linear map `� : F ! V .4. Consider the linear operator T on C 2 given by T (z1; z2) = (3iz1 � 2z2; 4z1 + 2iz2). Find theformula for T �(z1; z2).5. Let C10 [0; 1℄ be the ve
tor spa
e of C1 real-valued fun
tions f on [0; 1℄ su
h that f(0) = f(1) = 0.These are the fun
tions whi
h are di�erentiable to all orders (in�nite order). De�neT : C10 [0; 1℄! C1[0; 1℄T (f) = f 0;so T is the derivative operator. Use the L2 inner produ
t:hf; gi = Z 10 f(t)g(t)dt:Find the formula for the adjoint T �. Is T self-adjoint?6. Suppose T : V ! V , where V is an inner produ
t spa
e and T is self-adjoint. Prove that anytwo eigenve
tors of T whi
h have di�erent eigenvalues are ne
essarily orthogonal ve
tors in V .7. Using Proposition 6.46, prove thatdimrangeT = dimrangeT �for T : V !W a linear map of �nite dimensional ve
tor spa
es. Explain why this implies that therow rank of an m� n matrix equals its 
olumn rank. (The row (
olumn) rank is the dimension ofthe span of the row (
olumn) ve
tors in the matrix).
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