




coordinates of polynomial coefficients = ௡ݐ ݂݋ ݐ݂݂݊݁݅ܿ݅݁݋ܿ⋮ 2ݐ ݂݋ ݐ݂݂݊݁݅ܿ݅݁݋ܿݐ ݂݋ ݐ݂݂݊݁݅ܿ݅݁݋ܿ݉ݎ݁ݐ ݐ݊ܽݐݏ݊݋ܿ ℎ݁ݐ
Apply 

transformation on 

vector basis 

Rewrite the images 

as coordinates



In the previous examples, the transformation was given as 

description, but the standard matrix A was NOT given. 

Therefore, the way to find the matrix M (the B-Matrix – the 

matrix of T relative to basis) is by applying the following 

steps: 

1. Find the image of the vectors of the basis.

2. Find the coordinates of those images. They are the 

columns of M.

However, in the next examples, the matrix A is already 

given. Therefore, we can find the matrix M as a similar

matrix to A as follows:   

M = P–1A P

OR

A = P M P–1



This question is equivalent to asking us to diagonalize A because when we diagonalize A, we get two matrices: P, which is a 

basis of ℝn (Theorem 7c), and D, which is considered as the B-matrix of the transformation (Theorem 8). And both matrices 

are requested in this question    

det ܣ − ܫߣ = det 7 − ߣ 2−4 1 − ߣ = 0
7 − ߣ 1 − ߣ − (−8) = 2ߣ0 − ߣ8 + 15 = ߣ)0 − ߣ)(5 − 3) = 0the eigenvalues are: ߣ = 5 and ߣ = 3

Solve equation ܣ − ܫ(3) ܠ = 0
Write the solution in parametric vector 

form. Them, take the vectors as basis:

Solve equation ܣ − ܫ(5) ܠ = 0
Write the solution in parametric vector 

form. Them, take the vectors as basis:

ܠ = 2ݔ1ݔ = 
2ݔ2ݔ0.5− = 2ݔ −0.51choose 2ݔ = −2, ∴ 2ܞ = 1−2

ܠ = 2ݔ1ݔ = 
2ݔ2ݔ− = 2ݔ −11choose 2ݔ = −1, ∴ 1ܞ = 1−1

Why do we choose these values for x2?

Because you can choose any nonzero value  

= 1−1 , 1−2



in this example, the matrix A is already given. 

Therefore, we can find the matrix M as follows:   

M = P–1A P
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