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1. Consider the system AZ = g, where A= |1 1| and b= |0]|.
0 2 2

(a) Find the least squares solution Z*.

(b) Find AZ*.
(¢) Find the error which occurs by using the least squares solution.

(d) Find the matrix of orthogonal projection Projr,a onto the subspace ImA.

() Find Projimab onto the subspace ImA.

(f) Find the matrix B such that AB = Projrma and BA = Iy, the 2 x 2 identity matrix.

(g) Find Bb.

(h) Sketch: Im(A), b, AZ*, Projrmab



2. Consider the points: (0,1), (1,3), (2,0).

(a) Sketch these points.

(b) Find the best fitting linear model f(t) = co+c1t through these points using least squares.

(c) Sketch the line that you obtained as the best fitting linear model on the above figure.

3. Let A be a 8 x 3 matrix with rankA = 2. Consider the linear transformation defined by
multiplication by A as AZ. Find the following

(a) dimIm(A)
(b) dimKer(A)

(c) dim(Im(A))*
(d) dim(Ker(A))*
(e) dimIm(AT)

(f) dimKer(AT)
(8) dim(Im(AT))*
(h) dim(Ker(AT))*
(i) rank(AT A)

(i) rank(AAT)

(k) dimIm(ATA)

(1) dimKer(AT A)



