	24-451
	           Feedback Control Systems

	Fall 2000


Homework #5 Solutions
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% Homework 5, Problem 1

% Compute G1

T1 = tf(50,[1 1]);

T2 = tf(2,[1,0]);

'G1 = '

G1 = feedback(T1,T2)

% Compute G2 (two blocks in parallel connection)

'G2 = '

G2 = tf([1 0],1)-tf(2,1)

% Compute 1/s^2 * G1 * G2

'G = '

G = tf(1,[1,0 0])*G1*G2

% Compute T = C/R

'T = '

T = feedback(G,1)

% pole zero cancellation - optional

'After pole-zero cancellation'

'T = '

T = minreal(T)

'Output - Homework 5, Problem 1'

hw5_1

ans =

G1 = 

Transfer function:

    50 s

-------------

s^2 + s + 100

ans =

G2 = 

Transfer function:

s - 2

ans =

G = 

Transfer function:

  50 s^2 - 100 s

-------------------

s^4 + s^3 + 100 s^2

ans =

T = 

Transfer function:

      50 s^2 - 100 s

---------------------------

s^4 + s^3 + 150 s^2 - 100 s

ans =

After pole-zero cancellation

ans =

T = 

Transfer function:

      50 s - 100

-----------------------

s^3 + s^2 + 150 s - 100

diary off
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%Homework 5, Problem 2

% G1 through G8 are given in the problem

G1=tf([0 1],[1,7]);

G2=tf([0 0 1],[1 2 3]);

G3=tf([0 1],[1 4]);

G4=tf([0 1],[1 0]);

G5=tf([0 5],[1 7]);

G6=tf([0 0 1],[1 5 10]);

G7=tf([0 3],[1 2]);

G8=tf([0 1],[1 6]);

% Introduce G9=1, whose input is the input of the entire diagram

G9=tf(1,1);

% Form a block-diagonal, unconnected model

Tdiag=append(G1,G2,G3,G4,G5,G6,G7,G8,G9);

% Form the interconnection matrix Q

%   For example, the row 1 -2 -5 9 means that input of block 1 is 

%   connected to outputs of blocks 2 (negated), 5 (negated), 9.

%   the row 9 0 0 0 means that input of block 9 is NOT connected to

%   output of any other block.

Q=[1 -2 -5 9;...

   2 1 8 0;...

   3 1 8 0;...

   4 1 8 0;...

   5 3 4 -6;...

   6 7 0 0;...

   7 3 4 -6;...

   8 7 0 0;...

   9 0 0 0];

% Input to entire system is given by input to block 9

inputs=9;

% Output of entire system is given by output of block 7

outputs=7;

% Generate a state space representation of the system

Ts=connect(Tdiag,Q,inputs,outputs);

% Obtain transfer function from state space representation

T=tf(Ts)

'Output - Homework 5, Problem 2'
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