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1. (10+10pts) Let A be the matrix

1 3 1 3
01 1 0
-3 0 6 -1
3 4 =2 1
2 0 -4 -2

Using REF or RREF, find (i) a basis ; for the row space of A, and (ii) a basis 8, for the
column space of A.

2. (10+10pts) Let B be the matrix

1 3 2 6
= -6 3 2
-2 =6 3

Tt is known that the characteristic polynomial is given by —A® + 232 — 2\ 4+ 1.

(i) Let W be the solution space of the equation z —y 4z = 0 for (z,y,2) € R3. Prove that the
space W is invariant under the matrix transformation Ty : R® — R3, that is, Tg(W) C W.

(ii) Let B = {v1, va, va}, where v; = (1,—-1,1), v2 = (—3,3,1), v3 = (L, L3 0), be a basis for

T3y 931 9
R3. Represent the transformation Ty as a matrix with respect to the basis .

3. (20pts) Let V = C([0,1]) be the space of all continuous real-valued functions defined on the
' 1
interval [0,1]. Consider the space V with the inner product (f,g) = / f(z)g(z)dz for f,ge V.
0
Let f(z) = 2% + z and g(z) = 2z + 1. Compute the orthogonal projection proj,(f) of f onto g.

4. (20pts) Let M be the matrix

3 4 00
0 -1 00
2 2 10
-2 -2 2 3
Find a basis to diagonalize the matrix M.
5. (10+10pts) Let A be the matrix
2 -1 0 2
0 1 5 6
1 2 1 F
3 4 0 -3

(i) Use expansion about the third column to evaluate det(A.).

(ii) Let B be the adjoint matrix of A. Find the entries B;z and Bos.




