
Answer on Question #79727 – Math – Differential Equations 

Question 

 

1. 
𝑑𝑥

𝑑𝑡
= 2𝑥, 

𝑑𝑦

𝑑𝑡
= 4𝑦 

Solution 

Matrix of the system: 

𝐴 = (
2 0
0 4

) 

Solve the characteristic equation: 

det(𝐴 − 𝜆𝐸) = |
2 − 𝜆 0
0 4 − 𝜆

| = 0 

(2 − 𝜆)(4 − 𝜆) = 0 

𝜆1 = 2  , 𝜆2 = 4 

Find eigenvectors of the matrix: 

a) 𝜆1 = 2   

(
2 − 2 0
0 4 − 2

)~ (
0 0
0 2

)~(
0 −2
0 0

) 

{
𝛼1 = 2𝐶1
𝛼2 = 0

=> 
𝐴1
→ = (

2
0
) 

b) 𝜆2 = 4   

(
2 − 4 0
0 4 − 4

)~ (
−2 0
0 0

) 



{
𝛼1 = 0

𝛼2 = −2𝐶1
=> 

𝐴2
→ = (

0
−2
) 

(
𝑥
𝑦) = 𝐶1 (

2
0
) 𝑒2𝑡 + 𝐶2 (

0
−2
) 𝑒4𝑡 

Answer:  (
𝑥
𝑦) = 𝐶1 (

2
0
) 𝑒2𝑡 + 𝐶2 (

0
−2
) 𝑒4𝑡. 

Question 

2. 
𝑑𝑥

𝑑𝑡
= 2𝑥, 

𝑑𝑦

𝑑𝑡
= 2𝑦 

Solution 

Matrix of the system: 

𝐴 = (
2 0
0 2

) 

Solve the characteristic equation: 

det(𝐴 − 𝜆𝐸) = |
2 − 𝜆 0
0 2 − 𝜆

| = 0 

(2 − 𝜆)2 = 0 

𝜆 = 2 

Find eigenvectors of the matrix: 

(
2 − 2 0
0 2 − 2

) (
𝑉11
𝑉21
) = 0 

{
0 ∙ 𝑉11 + 0 ∙ 𝑉21 = 0
0 ∙ 𝑉11 + 0 ∙ 𝑉21 = 0

 

𝑉1 = (
0
1
) 



𝑉2 = (
1
0
) 

𝑥(𝑡) = 𝐶1𝑒
2𝑡 

𝑦(𝑡) = 𝐶2𝑒
2𝑡 

Answer: 

𝑥(𝑡) = 𝐶1𝑒
2𝑡 

𝑦(𝑡) = 𝐶2𝑒
2𝑡 
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