
Linear Algebra Quiz 3

Name: Id No.: Class:

Problem 1: The set of all n×n matrices having trace equal to zero is a subspace
W of Mn×n(F ). Find a basis for W . What is the dimension of W? (5 points)
Solution.

β = {Eij, i 6= j,−E11 + Ekk, k = 2, · · · , n} is a basis for W .

dimW = n2 − 1.

Problem 2: Let

V = M2×2(F ), W1 =

{(
a b
c a

)
∈ V : a, b, c ∈ F

}
,

and

W2 =

{(
0 a
−a b

)
∈ V : a, b ∈ F

}
.

Prove thatW1 andW2 are subspaces of V , and find the dimensions ofW1,W2,W1+
W2 and W1 ∩W2. (Hint: dim(W1 +W2) = dim(W1) + dim(W2)−dim(W1 ∩W2).)
(10 points)
Solution.

Show that β =

{(
1 0
0 1

)
,

(
0 1
0 0

)
,

(
0 0
1 0

)}
is a basis for W1.

Then span(β) = W1 is a subspace of V by Theorem 1.5.

Show that β′ =

{(
0 1
−1 0

)
,

(
0 0
0 1

)}
is a basis for W2.

Then span(β′) = W2 is a subspace of V by Theorem 1.5.

Show that γ =

{(
0 1
−1 0

)}
is a basis for W1 ∩W2.

dimW1 = 3, dimW2 = 2, dimW1 ∩W2 = 1. dimW1 +W2 = 4.
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