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1. Let W be the plane in R’ with equation Sx - 3y+z=0. (25%)
(a). I'ind a basis for W.
(b). Find the standard matrix for the orthogonal projection on W.
(¢). Use your answer to part (b) to find the orthogonal projection of
the point Py(1, -2, 4) on W.
(d). Find the distance between the point Py(1, -2, 4) and W.
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2.Given A4 = } (25%)
-3 2
(a). Find the characterislic equation of the matrix A.
(b). Find the eigenvalues of the matrix 4™,
(c). Find a basis for each eigenspace of the matrix 4.
(d). Use diagonalization to compute 4",
3. Use Mathematical induction to prove that the following statement is
true. (20%)
Forall neZ*, n>4=n’<2"
4. How many ways are there to seat n different couples in-a row so that
at least one couple is seated next to each other? In a circle? (15%)

S.LetS={3,7, [, 15,19,...,95,99, 103}. How many elements must
we select from S to insure that there will be at least two whose sum
1s 110? (15%)




