
Answer on Question#40157, Math, Linear Algebra 

Find the dual basis of the basis 𝑒1 = (1,1,2) , 𝑒2 = (1,0,1) , 𝑒3 = (2,1,0) of the vector space 

𝑅3 over R. 

Solution. 

We need to find vectors: 

𝑒1
′ = (𝑥1, 𝑦1, 𝑧1), 𝑒2

′ = (𝑥2, 𝑦2, 𝑧2), 𝑒3
′ = (𝑥3, 𝑦3, 𝑧3) 

The dual base vectors should satisfy this: 

𝑒𝑖𝑒
𝑗 = 𝛿𝑖𝑗 

The condition equals to 3 systems of 3 equations in 3 unknowns. Solving each system will give 

you one vector for the dual base. Here goes the first one which would be for the first dual base 

vector: 

{

𝑥1 + 𝑦1 + 2𝑧1 = 1
𝑥1 + 𝑧1 = 0

2𝑥1 + 𝑦1 = 0
 

𝑥1 = −
1

3
 , 𝑦1 =

2

3
 , 𝑧1 =

1

3
 

for second vector: 

{

𝑥2 + 𝑦2 + 2𝑧2 = 0
𝑥2 + 𝑧2 = 1

2𝑥2 + 𝑦2 = 0
 

𝑥2 =
2

3
 , 𝑦2 = −

4

3
 , 𝑧2 =

1

3
 

for third vector: 

{

𝑥3 + 𝑦3 + 2𝑧3 = 0
𝑥3 + 𝑧3 = 0

2𝑥3 + 𝑦3 = 1
 

𝑥3 =
1

3
 , 𝑦3 =

1

3
 , 𝑧3 = −

1

3
 

Answer: 𝑒1
′ = (−

1

3
,

2

3
,

1

3
) , 𝑒2

′ = (
2

3
, −

4

3
,

1

3
) , 𝑒3

′ = (
1

3
,

1

3
, −

1

3
). 
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