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1. 30%) Let A= | =2 2 0 4 | andb=| b,
-1 19 8 b

a. Reduce [A|b] to a row echelon form.
b. Find the condition on b so that Ax = b is solvable.
c. Find a basis for the column space of A.
d. Find a basis for the left null space of A.
0
e. Find the projection of | 0 | onto the column space of A.
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2. (20%) Diagonalize the matrix A= | 1 0 1
1 10

3. (20%) Let the transformation 7" be a reflection across the line y = z in
the plane.

a. Find the matrix Mp, of T with respect to the basis B; = {(1,0),(0,1)}.
b. Find the matrix Mg, of T' with respect to the basis B, = {(1,1), (1, —1)}.

c. Show that Mg, and Mp, are similar.
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4. (30%) Let A 011
00 1

a. Show that A has linearly independent columns.

b. Apply Gram-Schmidt process to find an orthogonal basis for the
column space of A.

c. Find the QR-factorization of A.




