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Please show all your work.

1. Prove that if W; and W, are finite-dimensional subspaces of a vector space
V, then the subspace Wi + /, is finite-dimensional, and dim(W, + W) =
dim(W;) + dim(Ws) — dim(W, N W, ).

9. Prove that the set of all n x n symmetric matrices forms a subspace of M,(R)
Find the basis for this subspace.

3 Let T be a linear transformation from M, (R) — M (R) defined by

Can T be diagonalized?

4. Find the eigenvalues, gigcnvectors, the aleebraic multiplicity and georteric mul-
tiplicity of each eigenyalue of the matrix
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5. Let V = Py(R), and Wi =28pan .z} Conmsider the infler prodety< 4 g > on
V defined by
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What is the orthogonaliprojection of z* in W?

p.s. 20 points for each problem.
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