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MATH 430 (Fall 2008) Exam 2, Nov 3

No calculators, books or notes! Show all work and give complete explanations.
This 75 minute exam is worth a total of 75 points.

(1) [22pts]

(a) Define the orthogonal complement of a subspace M of an inner product space V.
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(c) State the Orthogonal Decomposition Theorem.
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(d) Which of the following matrices are unitary, and why?
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(2) 1§ pts] Let B be the basis for R? given by B = {G) : (é) } Let T : R? — R? be the linear

transformation given by T <:’Ij>
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(3) [12 pts] Let X and Y be the subspaces of R? defined by X = Span { @) } and )Y = Span { (;) }
(a) Show that R* =X @ ).
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(b) Calculate the matrix of the projector onto X along ) with respect to the standard basis for R2.
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(c) Let v= . Use your answer to ( to ﬁnd vectors X € X and y E y such that v=x+Yy.
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(4) [ pts] Use the Gram-Schmidt process to find an orthonormal basis for the vector subspace V of R?
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(5) [8 pts] Let A be an invertible n x n matrix with complex entries. Prove that
(xly)a :==x"A"Ay

is an inner product on C".
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(6) [8 pts] Let {v1,va,- ,Vn} be an orthonormal basis for «an'\inner-product space V

(a) Prove that |
xly) = Z(X|Vi)<vily) for all x and y in V.
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(7) [8 pts] Let M and A be subspaces of an inner product space V. Prove that (M + N)
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Pledge: I have neither giwen nor received aid on this exam
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