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Q2. (10 points) Let A be an m x n matrix. Show that

dim(row space of A) = dim(column space of A).

Q3. (25 points) Consider L : P3 — P3 defined by

L(p(x)) = p(z) — p(2).
(a) Show that L is a linear operator.
(b) Find Ker(L).
(c¢) Find dim(Ker(L)).
(d) Find Im(L).
(e) Find dim(Im(L)).

Q4. (20 points) Consider the matrix

1 2 -1
2 3 4
A= -2 -4 2
1 -1 0

(a) Find a basis for the row space of A.
(b) Find a basis for the column space of A.
(c) Find a basis for the Null space of A.

Q5. (20 points) Let L : P3 — P3 be the linear operator defined by

L(p(x)) = p'(z) + p"(2).

(a) Find [L]g, where E = {1, z,2%}.
(b) Find [L]p, where F = {1,2,1 + 22}.
(c) Find the matrix S such that

[L]F = Sil[L]ES.
(d) Calculate L"(p(z)), where p(z) = ag + a17 + az(1 + x2).

Q6. (15 points) Prove or disprove:
(a) R? is a vector space with the usual scalar multiplication and with
the new addition

(z1,y1) @ (z2,92) = (z1 + y1,0).

(b) S = {(x1,72,23) € R3 | 1 + x5 = 2} is a subspace of R3.
(c) dim(Span{l,sin2z,sinx cosz}) = 2.



