Practice Midterm - M601

Disclaimer: This practice test DOES NOT serve as an indication of the contents of the actual test. It only suggests a possible format. It is also longer than the actual test – a larger number of  questions is included for practice.
Please print your name clearly!!!

Name: ____________________________________________________

Make sure to show all work, that is explain every step of your solution. When asked to prove a statement, make sure to provide reasoning behind each claim you are making in the process of proof. The use of calculators and any other electronic devices is prohibited during the test. Good luck!

#1. (35 points) Consider a linear system Ax = b, where
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a) Under what conditions on 
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does this system have a unique solution? Explain.
b) TRUE or FALSE: there exist 
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 such that the dimension of the space spanned by C(A) and b is larger than the dimension of C(A), where C(A) is the column space of A. Explain.

c) For the rest of the problem, suppose that
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d) Let
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. Solve the linear system for x.
#2. (35 points) Let S be a subspace of C[0, 1] spanned by 
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L(f(x)) =
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a) What is the dimension of S? Explain.

b) Prove that L is a linear transformation? What is the matrix of L relative to the above basis of S and the standard basis for
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? Explain.

c) Is L one-to-one, onto, or both? Explain.

d) What is the dimension of the kernel of L? Explain.

#3. (30 points) Let A be an 
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 non-singular matrix.
a) Prove that all eigenvalues of A are non-zero.

b) Suppose you know that A has 4 real eigenvalues. Is it possible for N to be odd? Explain.

c) Let A =
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. Find all eigenspaces of A. Explain.

d) Let A be as in part c. Diagonalize A. Explain.
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