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2.

The four points are 0 ,  0  , 1 ,  8  , 3 ,  8  and 4 ,  20 .

Then substitute them into the equation which is the problem given.
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1 2 3 1 2 3 ,  ,  will span  ,  is the linear combination of  ,  , .

And  is also the projection of  onto .

The residual of  and  is  , and  is perpendicular on .

 ,  left ( ).
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To solve the least squares problem, recall the normal equation
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4.

The projection matrix is ( ) .

But the rank of  is 2 ,  will not be invertible.

So we remove the dependent columns of A first and keep the independent columns.
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 , the column space of new  and original  are the same.
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 are orthonormal columns

We use Gram-Schmidt method to orthonormalize 
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