
Homework
1. Find a basis for the column space and null space of the matrix

(1) 
1 2 1
1 2 2
1 2 3

(2) 
1 2 0 3 5
0 0 1 4 6

(3) 

1 1 5 1
0 1 2 2
0 1 2 3
0 1 2 4

(4) 
−3 6 −1 1 −7
1 −2 2 3 −1
2 −4 5 8 −4

(5) 

2 5 −3 −4 8
4 7 −4 −3 9
6 9 −5 2 4
0 −9 6 5 −6

2. Which of the following are bases for 𝑅ଷ?

(a) (1,2,0) and (0,1, −1)

(b) (1,1, −1), (2,3,4), (4,1, −1), (0,1, −1)

(c) (1,2,2), (−1,2,1), (0,8,0)

(d) (1,2,2), (−1,2,1), (0,8,6)



6.(1)Which of the matrices in this list
have the same null space as matrix 𝐶?
(2)Which of the matrices in this list have
the same column space as matrix 𝐶?
(3)Which of these matrices has a column
space that is different from the column
spaces of all the other matrices in the list?

3.
Homework

4.

5.



Homework
7. True or False: Let 𝐴 be 𝑚 × 𝑛 matrices. The row space of 𝐴 is a subspace of 𝑅௡

spanned by the rows of 𝐴

8.



Homework(Optional)
1.

2.Prove or disprove: Let 𝑈ଵ, 𝑈ଶ, 𝑈ଷ be subspaces of 𝑅௡.

(1) If {𝑣ଵ, 𝑣ଶ, 𝑣ଷ, 𝑣ସ} is a basis of 𝑈ଵ and 𝑈ଶ is a subspace of 𝑈ଵ such that 𝑣ଵ, 𝑣ଶ ∈ 𝑈ଶ
and 𝑣ଷ, 𝑣ସ ∉ 𝑈ଶ, then {𝑣ଵ, 𝑣ଶ} is a basis of 𝑈ଶ.

(2) If 𝑈ଵ is a subspace of 𝑈ଶ and 𝑑𝑖𝑚( 𝑈ଵ) = 𝑑𝑖𝑚( 𝑈ଶ), then 𝑈ଵ = 𝑈ଶ.

(3) If 𝑈ଵ, 𝑈ଶ are both 5-dimensional subspaces of 𝑅ଽ, then 𝑈ଵ ∩ 𝑈ଶ ≠ {0}.

(4) 𝑑𝑖𝑚( 𝑈ଵ + 𝑈ଶ) = 𝑑𝑖𝑚( 𝑈ଵ) + 𝑑𝑖𝑚( 𝑈ଶ) − 𝑑𝑖𝑚( 𝑈ଵ ∩ 𝑈ଶ)

(5) 𝑑𝑖𝑚( 𝑈ଵ + 𝑈ଶ + 𝑈ଷ) = 𝑑𝑖𝑚( 𝑈ଵ) + 𝑑𝑖𝑚( 𝑈ଶ) + 𝑑𝑖𝑚( 𝑈ଷ) − 𝑑𝑖𝑚( 𝑈ଵ ∩ 𝑈ଶ)

− 𝑑𝑖𝑚( 𝑈ଶ ∩ 𝑈ଷ) − 𝑑𝑖𝑚( 𝑈ଵ ∩ 𝑈ଷ)+ 𝑑𝑖𝑚( 𝑈ଵ ∩ 𝑈ଶ ∩ 𝑈ଷ)



3. Explain which of the so-called facts stated 
by Cramer is wrong, thus resolving the paradox.

4.(a)

(b)

(c)


