
  

  

  المحاضرة الثامنة

الثالثة :الفرقة  

الرياضيات :الشعبة  

 المادة: نظرية المعادلات التفاضلية

   



In Exercises 7–22, determine the eigenvalues and eigenvectors if the eigenvalues 
are real. Also classify the system (state whether stable or unstable node, stable 
or unstable spiral, center, saddle point) and in all cases sketch the phase plane of 
the linear system. (As a hint, problems with * have complex eigenvalues.)  
 

 



   



 

 

 



 

 



 

 

 



 

 

 



 

 



  

In Exercises 23–35, determine the eigenvalues and eigenvectors if the eigenvalues 
are real, classify the system (state whether stable or unstable node, stable or 
unstable spiral, center, saddle point) and in all cases sketch the phase plane of the 
linear system. (As a hint, problems with * have complex eigenvalues.)  
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For Exercises 29–35 without finding the eigenvalues, classify the system (stable 
or unstable node, stable or unstable spiral, center, saddle point), determine using 
the trace and determinant condition. 
 

 
 

 
In Exercises 38–41, graph the phase portrait given the eigenvalues and the 
eigenvectors: 



 

 


