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MATLAB CALCULATIONS FOR ASSIGNMENT 3 

a) Is the translunar equilibrium point a stable location? 

 

  



 

 From here, we can see that the translunar equilibrium point is not a stable location as 

proven similar to the manual calculations 

  



b) Is the system controllable from u1(t) alone? 

 
Answer obtained from the Matlab calculation is similar to manual calculation.  

 

c) Repeat part (b) for u2(t). 

 

 

  



d) Repeat part (b) for u3(t) 

 



e) Suppose that we can observe the position in the η direction. Determine the transfer function 

from u2(t) to x2(t). Let y(t) = [0 1 0 0 0 0]x(t). 

 
 The coefficients for 1st order and 3rd order can be neglected due to the value being 

too small. Hence, the calculation is similar to by using manual calculations.  

 

  



f) Compute a state-space representation of the transfer function in part (e) using the ‘ss’ function. 

Verify that the system is controllable. 

 

Determinant is not equal to 0 or non-zero. Hence, we can conclude that system is controllable 



f) Using state feedback u2(t) = -Kx(t), design a controller (i.e., find K) for the system in part (f) 

such that the closed-loop system poles are at s1 = -1+j, s2 = -1-j, s3 = -10, s4 = -10 

 
 

Gain matrix K obtained from MATLAB are similar to manual calculations 



 

  



 



Using 'step' function, we can compare simulation between open-loop and closed loop TF 

  

 
Figure 1 shows open-loop transfer function with step input 

The system represented above can be seen as unstable due to the infinity final value 



 
Figure 2 shows closed-loop transfer function with step input 

As shown in the figure above, the final value is a real number and a small value at that. This shows 

that the system in now stable and controllable. Here are the characteristic of the system 

 

OS% = 5.7%  

Tr = 1.24s  

Ts = 4.28s  

Tp = 3.1s 


