Fall 2015 Math 344 Test 111 Name: gD I vhon $

Show all work and provide brief explanations where necessary.

1. Find the eigenvalues of the matrix A and show that A is not diagonalizable.
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2. Show that if A is an eigenvalue for a matrix A with associated eigenvector x, then \2
is an eigenvalue for A? with associated eigenvector x.
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3. Find the eigenvalues of the matrix A and diagonalize 4, i.e. find a diagonal matrix D

and a non-singular matrix P such that A = PDP~1. A= [ _é —2 }
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4. Orthogonally diagonalize the symmetric matrix A. That is, find a diagonal matrix D
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and an orthogonal matrix P such that A = PDPT. A= [
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5. Are the following transformations from P, to P; linear transformations? Justify your
answers.
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6. Suppose L : R* — R? is a linear transformation such that L(1,1) = (3,2) and
L(1,~1) = (1,4). Find L(3,1). Hint: express (3,1) in terms of (1,1) and (1,-1)
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7. Find Ker(L) if L : R® — R? is defined by L(z,y,2) = (z + 2,y — 2). Is L a one-to-one
transformation? Explain.
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8. Find the matrix of the transformation L : R? — R3 by L(z,y) = (z+y, 2y—z, 3z —2y).
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