
In-class problems

1. Let W = span


 1

1
1

 2
3
−5

, y =

 2
0
−3

 .

� Project y to each of the basis vectors of W .

� What is the orthogonal projection of y onto W , ŷ

� Compute z = y − ŷ. What should this be orthogonal to?
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2. Let S be a subspace of Rn, and let the columns of X form a basis for S, so that X is
n× k.

Show that the matrix P = X(XTX)−1XT is the projection matrix to S by doing the
following:

� Show that P 2 = P

� Show that, for any y ∈ Rn, y − Py ⊥ S. You can do this by showing that the
dot product between every basis vector in S and the vector y − Py is 0, or that

XT (y − Py) = ~0
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