
EE3114                               Homework # 7                    2018-3-23 Assignment 
 

 

7-1 Consider the uncontrolled Double Integrator described by 

 

        𝒙̇ = [
0 1
0 0

] 𝒙 

 

        Find: Its 

 

          (a) state transition matrix Φ(𝑡) 
 

          (b) characteristic polynomial 

 

          (c) eigenvalues (i.e., poles) 

 

          (d) solution with initial value 𝑥(0) = [
0
1
] 

 

          (e) Is this solution stable? (Namely, is it convergent as 𝑡 → ∞?) 

 

 

7-2 Consider the uncontrolled Harmonic Oscillator described by 

 

        𝒙̇ = [
0 1
−1 0

] 𝒙 

 

        Find: Its 

 

          (a) state transition matrix Φ(𝑡) 
 

          (b) characteristic polynomial 

 

          (c) eigenvalues (i.e., poles) 

 

          (d) solution with initial value 𝑥(0) = [
1
0
] 

 

          (e) Is this solution stable? (Namely, is it convergent as 𝑡 → ∞?) 

 

7-3 Given a transfer function: 

 

      𝐺(𝑠) =
𝑠+1

𝑠(𝑠−1)(𝑠+2)2
 

 

      write out its state-space representation. 

 
 

 

[This HW is due in class on Friday 6 April 2018] 


