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General Rules 
 
 Due date is 22 April 2011, 17:30.  

 Late submission is not allowed. 

 There is no teaming up. The homework has to be done/turned in individually. 

 In case of cheating, all parts involved (source(s) and receiver(s)) get zero. 

 Use MATLAB installed on department machines for programming. A tutorial for 

MATLAB is available at http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf. 

 You should submit your hard copy of homework report on a white plain A4 paper and your 

report must be prepared with a word processor (latex is recommended). Presentation of your 

reports will  affect your grade.  

 Also you are supposed to submit your MATLAB codes and reports (pdf) electronically as one 

zip file through COW (https://cow.ceng.metu.edu.tr). (The files name will be like hw2.pdf 

and e1XXXXXX.zip). 

 Warning: The next homework will be based on this one. 

 

Homework 
 

Consider a particle with mass moving on a frictionless surface subject to changing forces.  

 

Construct a discrete-time linear system model: Define the state vector, system matrix, 

input vector and distribution matrix. You are asked to obtain the values of state variables 

over a period of time. 

 

The state vector consists of four variables, namely,   position,   position, velocity in   

direction and velocity in   direction, in this order. The particle is subjected to forces 

along both directions that change with time. The forces are to be obtained from a 

Gaussian (normal) distribution with mean   and standard deviation  =0.02.  

 

Evaluate this system over 100 time steps and obtain the state variable’s values for each 

time step.  

 

The system must be of the form: 
  

 

 
 

where   is the time variable,   is the state vector,   is the system matrix,   is the 

distribution matrix and u is the input vector. Assume that   is  ,      , initial position 

is given by     and    , and initial velocities in both directions are   (assuming 

proper units). 

 

= *                            + *          
      

http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf


 

Plot the   and   positions over the whole duration.  

 

Create two files which are named main.m and particle.m. The particle.m file must hold a 

function which gets a system state and parameters  as inputs and returns the next state as 

the output. A prototype for this function is given below: 
 
function [znext] = particle (znow,T,m,u) 

…. 

end 


