
 

 

Answer on Question #42864 – Math - Linear Algebra 

Let B1 ={(1,1),(1,2)} and B2 ={(1,0),(2,1)}. Find the matrix of the change of basis from B1 to B2 

Solution 

To find the matrix 𝑃𝐵2←𝐵1
 of the change of basis from 𝐵1 = {𝑒1; 𝑒2} = {(

1
1

) , (
1
2

)}  to 𝐵2 = {𝑢1; 𝑢2} = 

= {(
1
0

) , (
2
1

)} , we first express the basis vectors 

𝑢1 = 𝛼1𝑒1 + 𝛼2𝑒2 

𝑢2 = 𝛽1𝑒1 + 𝛽2𝑒2    or    

 (
1
0

) = 𝛼1 (
1
1

) + 𝛼2 (
1
2

), 

 (
2
1

) = 𝛽1 (
1
1

) + 𝛽2 (
1
2

), 

It means  

 (
1 1
1 2

) (
𝛼1

𝛼2
) = (

1
0

), 

(
1 1
1 2

) (
𝛽1

𝛽2
) = (

2
1

). 

Multiply equalities by the corresponding inverse matrix  (
1 1
1 2

)
−1

   and get 

(
𝛼1

𝛼2
) = (

1 1
1 2

)
−1

(
1
0

), 

(
𝛽1

𝛽2
) = (

1 1
1 2

)
−1

(
2
1

) 

Find matrix   (
1 1
1 2

)
−1

by row reduction: 

(
1 1
1 2

|
1 0
0 1

) ~  
𝑅1 ← 𝑅1

𝑅2 ← 𝑅2 − 𝑅1
  ~   (

1 1
0 1

|
1 0

−1 1
) ~  

𝑅1 ← 𝑅1 − 𝑅2

𝑅2 ← 𝑅2
~ (

1 0
0 1

|
2 −1

−1 1
). 

So,      (
1 1
1 2

)
−1

= (
2 −1

−1 1
). 

Finally 

(
𝛼1

𝛼2
) = (

1 1
1 2

)
−1

(
1
0

) = (
2 −1

−1 1
) (

1
0

) = (
2

−1
),  (

𝛽1

𝛽2
) = (

1 1
1 2

)
−1

(
2
1

) = (
2 −1

−1 1
) (

2
1

) = (
3

−1
). 

Thus,  (
𝛼1 𝛼2

𝛽1 𝛽2
)

𝑇

= (
𝛼1 𝛽1

𝛼2 𝛽2
) = (

2 3
−1 −1

)   is the matrix of change of basis from B1 to B2 
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