Math 115a Final Exam
Hunter Summer 2012
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Instructions:
e There are 6 problems. Make sure you are not missing any pages.

e You may use without proof anything proven in the sections of the book
covered by this test.

e You may only cite an exercise from the book if it was assigned as homework.

s No calculators, phones, books, or notes are allowed.

Question | Points | Score
1 15
2 15
3 20
4 15
5. 20
6 15
Total: 100
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1. (15 points) (WState the Riesz Representation Theorem (6 points)
(b) Prove the Riesz Representatlon Theorem (9 pomts)
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2. (15 points) (a) Define eigenvalues and eigenvectors. (3 points)

(b) Prove if A and B are similar n X n matrices, then A and B have the same
eigenvalues. (12 points)
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(5 points)

(b) A is invertible iff det(A) = 0 iff the only solution to Az =0 is the trivial
solution, state three additional equivalences to A is invertible. (5 points)

(c) Let V be an inner product over R. Let W be a subspace of V. Define W+
to be the subspace of all r € V such that < z,y >=0 for all y € W i.e.
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4. (15 points) Let T: V — W be the linear transformation from one inner prod-
uct space to another. And let 7": W — V where

(T, w) = (v, T*w
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—2{ 5
eigenvectors (;) corresponding to A =6 and (_—12 z) corresponding to A=1.

(a) Find the diagonalization of B. (7 points)

(b) Find the singular value decompostion of A (you must compute additional
elgenvalues, elgenvectors) ._{13 points}
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6. (15 points) Prove the following lemma, Let T": V — W be a linear transfor-
mation, then T is one-to-one if and only if null(T) = {O}.
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