
MAT 310 FALL 09 HOMEWORK 7Due Wednesday, November 41. Let v = (1; 2 + i; i; 1 � 2i) and w = (2 � i; 1; 3 + 2i; 3i) be ve
tors in C 4 . With respe
t to thestandard (Eu
lidean) inner produ
t on C 4 , 
ompute hv; wi, jvj, jwj and jv + wj. Then verify boththe Cau
hy-S
hwarz and triangle inequalities for these ve
tors.2. Let V = C0([0; 1℄) be the ve
tor spa
e of 
ontinous, real-valued fun
tions on the interval [0; 1℄,and de�ne hf; gi = Z 1=20 f(t) � g(t)dt:Is this an inner produ
t on V ? Prove or disprove.3. Let T : V ! V be a linear map on an inner produ
t spa
e (V; h�; �i). Suppose thatjT (x)j = jxj;for all x 2 V . Prove that T is 1-1 and onto, so that T is an isomorphism.4. Let B be a basis for a �nite dimensional inner produ
t spa
e.(a). Prove that if hx; vii = 0 for all vi 2 B, then x = 0.(b). Prove that if hx; vii = hy; vii, for all vi 2 B, then x = y.5. Let P2([�1; 1℄) be the ve
tor spa
e of real-valued polynomials on [�1; 1℄ of degree � 2, and giventhe L2 inner produ
t as in Problem 2. Let (1; x; x2) be the standard basis of P2([�1; 1℄). Find anorthonormal basis (v1; v2; v3) asso
iated to (1; x; x2) (by the Gram-S
hmidt pro
ess).6. Let S be the subspa
e spanned by the ve
tors (1; 0; i) and (1; 2; 1) in C 3 . Compute S? in C 3 ,(standard inner produ
t).7. If U is a subspa
e of a �nite dimensional ve
tor spa
e V , �nd a formula for the dimU? in termsof dimU and dimV , and prove your formula is 
orre
t.
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