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Homework number: 3

Homework Title: Exercise 3.6

Problem description:

(a) What is the euclidean norm of the minimal residual vector for the following linear least Square problem?

[ 1 1 ; 0 1 ; 0 0]  *   [x1 ; x2]  =  [2 ; 1; 1]

(b) What is the solution vector X for the problem?

Problem solution:

(a) we can see that the minimal residual vector would be [0 0 1] because

we can choose x1 and x2 in any way and would not be able to eliminate

the 3 row of right-hand vector [2 1 1] . 

The third row has no impact on the solution (both components are zero), so it only contributes to the residual.

 The minimal euklidean norm of residual vector is norm(0 0 1) = 1.

(b) the solution vector is [ 1  1 ] because:

A*X = b

X = (pseudoinverse of A) * b 

Pseudoinverse of A = inverse(A’*A) * A’

And X =[ 1  1 ].

Results:


(a) euklidean norm of the minimal residual vector is 1.


(b) The solution vector X = [ 1  1 ]

