Math 503: Quiz # 2
Fall 2007

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

¢ You have One hour.

e You may use any statement which has been proven in class, except for the cases where you are

asked to reproduce the proof of that statement.

e You may ask any question about the quiz within the first 5 minutes. After this time for any
question you may want to ask 5 points will be deduced from your grade (You may or may not

get an answer to your question(s).)
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1. Let V be the complex vector space of functions f : [-m, 7] — C of the form: Vz € [—m, 7,
f(z) = ay + ape’®, where oy, a3 € C,and fy, fo €V, (-,-) : V2> C,and L : V — V be defined
by, Vz € [-7,7] and Vf,g € V,
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filz) =1, fo(z):=€", (f,g):= /ﬂ sin’(z) f(z) g(z) dz, (Lf)(z) = " ft+ o)t
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1.a) Find the matrix representation of L in the basis {fi, fa}. @® points)
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1.b) Construct an orthonormal basis of V' by applying the Gram-Schinidt process to { f1, f2}. (25 points)
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1.c) Determine whether L is a self-adjoint operator and justify your response. (15 points)
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1.d) Find the eigenvalues of L. (10 points)
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2. Find the general solution of y + y = =L (30 points)
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