
Basis and Dimension 

Example 1: construct a vector 𝑣 ∈ 𝕍 = ℂଷ as a linear combination of the following 
vectors:

                           𝑣ଵ = ൥
𝑖
2

−1
൩ , 𝑣ଶ = ൥

0
2 + 𝑖

3
൩ , 𝑣ଷ = ൥

4
−2
1

൩

Example 2: Show that the following vectors are linearly independent 

                           𝑣ଵ = ൥
1
1
1

൩ , 𝑣ଶ = ൥
0
1
1

൩ , 𝑣ଷ = ൥
0
0
1

൩

Example 3: Show that the following vectors are not linearly independent (linear 
dependent) 

                   𝑣ଵ = ൥
1
1
1

൩ , 𝑣ଶ = ൥
0
1
1

൩ , 𝑣ଷ = ൥
2

−1
−1

൩
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Standard Basis

Note: Every vector 𝑣 =

⎣
⎢
⎢
⎢
⎡
𝑐ଵ

𝑐ଶ
𝑐ଷ

⋮
𝑐௡⎦

⎥
⎥
⎥
⎤

∈ 𝕍 = ℂ௡
  can be written as follows

𝑣 = ෍ 𝑐௜𝐸௜

௡

௜ୀଵ

The basis for the vector space ℂ௠×௡ consists of matrices of the form

Any 𝑚-by-𝑛 matrix, A can be written as the sum:
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Example 4: a) Find the coefficient of the vector 𝑣 = ቂ
7

−17
ቃwith respect to the basis 

                                                                                                                          𝐵 = ቄቂ
1

−3
ቃ , ቂ

−2
4

ቃቅ .

                   b) Find the coefficient of the vector 𝑣 with respect to the basis 𝐷 = ቄቂ
−7
9

ቃ , ቂ
−5
7

ቃቅ
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