
https://mathproblemsbank.net/ 
support@mathproblemsbank.net 
 

Problem: 

Find the general solution of the linear homogeneous system of differential equations: 

{
�̇� = −𝑦
�̇� = 𝑥

 . 

Solution:   

{
�̇� = −𝑦
�̇� = 𝑥

| ⇒ let′s differentiate the  1st equation ⇒ �̈� = −�̇� = −𝑥 ⇒ �̈� + 𝑥 = 0, the characteristic equation 

will be: 𝜆2 + 1 = 0 ⇒  𝜆1 = 𝑖, 𝜆2 = −𝑖 ⇒ the general solution of the system will be:  

𝑥 = 𝐶1 cos 𝑡 + 𝐶2 sin 𝑡 , ⇒ 𝑦 = −�̇� = −𝐶2 cos 𝑡 + 𝐶1 sin 𝑡. 

(when 𝜆1 = 𝑖, 𝜆2 = −𝑖,   the general solution of �̈� + 𝑥 = 0 will be 𝑋 = 𝐶1𝑒𝑖𝑡 + 𝐶2𝑒−𝑖𝑡 , where 𝐶1, 𝐶2  are  

arbitrary complex numbers, substituting 𝑒𝑖𝑡 = cos 𝑡 + 𝑖 sin 𝑡 , 𝑒−𝑖𝑡 = cos 𝑡 − 𝑖 sin 𝑡, from the general solution 

let’s separate the real part, which will have this form 𝐶1 cos 𝑡 + 𝐶2 sin 𝑡 ). 

Answer:   𝑥 = 𝐶1 cos 𝑡 + 𝐶2 sin 𝑡 , 𝑦 = −𝐶2 cos 𝑡 + 𝐶1 sin 𝑡. 
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