Matlab programs for ECE 205 for Winter 2008
OSU ECE Department

% Program 1: tabulation of functions


% This program produces a table of square and third powers of integers
% and stores them in an array


% range of integers 0 to 8 

% The calculation loop

for k=1:1:9;

% The loop always starta with 1
% variable i goes from 1 to 8

i=k-1;
x=i^2;
y=i^3;

% store in array har

har(:,k)=[i,x,y]';

% end the calculation loop
end

% save array har for furute use
save har
% show array har
har

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% the screen will show
%    har =
%
%     0     1     2     3     4     5     6     7     8
%     0     1     4     9    16    25    36    49    64
%     0     1     8    27    64   125   216   343   512

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% program 2 : plotting a function of time
% This program plots a function of time x= exp(-t)

     % The same program can plot any specified function y=f(x)

% Specify calculation increment

D=.01;

% function x= exp(-t) versus t  (note t is time in seconds).

% specify range of independent variable: range of time -1  to 1

% The calculation loop

for k=1:1:201;

i=k-101;

% specify the independent varaible

t=i*D;

% specify the dependent variable.

x=exp(-t);

% store time and the function in columns of the array har

har(:,k)=[t,x]';

% end the calculation loop

end

clf;

subplot(111);

plot(har(1,:),har(2,:)),grid;

xlabel(' time(seconds)');

ylabel('function x(t)');

_______________________________________________________________________
% Program 3 :
% This program plots the two functions: gain and the phase 

  % as functions of frequency of the input for a given

    %transfer function H(s).

% This is done below for a low pass filter H(s)= 120/(s+1)

% calculation increment

D=.01;

% complex function h versus w  (note j^2=-1).

% The range of the independent variabe is taken to be w: 0 to 2

% The frequency response is H(jw). The gin is the absolute value of H.

  % The phase is the angle of H.

% The calculation loop

for k=1:1:201;

j=k-1;

w=j*D;

s=i*w;

h=(120)/(s+1);

gain=abs(h);

phas=angle(h);

% We plot two additional redundant plots: gain versus gain

  % and a plot "tes" ,i.e.,  10 times the phase

% These third and fourth plots are redundant and arbitrary.

  % They are included to show how we can plot four functions.

% test plot

tes=10*phas;

% construct vector o of outputs: frequency, gain, phase and tes

% o is a horizontal vector

o(1)=w;

o(2)=gain;

o(3)=phas;

o(4)=tes;

 % OUT is a vertical vector

OUT=o';

% store the four-vector OUT in an array of 4 x 100

har(:,k)=OUT;

end

 % clear the screen

clf;

%gtext (' Plots of gain and phase versus frequency for H(s)=120/(s+1)')

subplot(221);

plot(har(1,:),har(2,:)),grid

xlabel('frequency(rad.)')

ylabel('gain(...)')

% next plot

subplot (222);

plot(har(1,:),har(3,:)),grid

xlabel('frequency(rad.)')

ylabel(' phase(rad)')

% next plot

subplot(223);

plot(har(2,:),har(2,:)),grid

xlabel('gain(...)')

ylabel('gain(...)')

%next plot

subplot (224);

plot(har(1,:),har(4,:)),grid

xlabel('frequency(rad.)')

ylabel(' phase(rad)')

gtext (' Plots of gain and phase versus frequency for H(s)=120/(s+1)')

% program 4 : Solving linear equations
% This program solves a system of linear equations A*Y = X

% where A is a n by n non-singular (i.e., determinant A =  not zero)

% X is a known n vector and Y is the unknown vector)

% step 1:  enter elements of A one row at a time. Use , between the row

% elements. Use ; to separate the rows

% Example for a three by three case

A=[1,2,3;4,5,6;0,7,8];

% specify vextor X

X=[5,11,9]';

% compute the inverse of A

B=A^(-1);

% compute the answer Y

Y=B*X

% Note, since in the above line ; was not used to terminate the line

% the value of Y will appear on the screen.

% Also note how X was written as a row vector, and by use of ' 

% converted to a column vector.

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% answers

%   >> p3

%   Y =

%    1.0000

%   -1.0000

%    2.0000

______________________________________________________________________
% program 5 : plotting the poles in the S plane
% This program plots the poles of a second order system:

  % s^2 + k s + 100 =0 as k is varied from zero to infinity.

% The equation corresponds to the dynamics of system with

  % a 1 kilogram mass, a linear spring with a coefficient of 100, and 

    % linear damping k

% In order to use matlab, a feedback configuration is used 

% The equation above is written as transfer function H(s)= s/(s^2+100)

  % k in the negative feedback path.

% The transfer function is written as a ratio of two polynomials n=[1,0] 

  % and  d=[1,0,100].

% Then the instruction rlocus is used

num=[1,0];

den=[1,0,100];

rlocus(num,den);

gtext ('location of poles as the amount of damping is increased')
%program 6  : numerical integration
%Function: Numerical Integration with the Fourth order Runge-Kutta method

% Set numerical parameters

% Specify incremental time, for example

d=0.002;

% Set number of iterations for 5seconds

N=2501;

% Specify the initial conditions (present state p)

     ps=0;

% the iteration loop

for k=1:1:N;

t=(k-1)*d;

% specify any inputs x as functions of time

% example: x= sin(t)

 x=10;

% Go to the subroutine of dynamics ( d/dt(s)= f( s, x)

% see an example below

% The input to the subroutine are the state s and x. The output is (d/dt(s)

% sub;

s=ps;

 % store state, input, etc. and Lypunov functions(if doing nonlinear stability)  

 hTa(k,:)=[t,ps', x'];

 % 4th order Runge-Kutta integ. routine

 % note: s is the vector of state in the subroutine







 s=ps;

 %

% sub;

yp=-s+x;

 x1=d*yp;

 s=ps+0.5*x1;

% sub;

yp=-s+x;

 x2=d*yp;

 s=ps+0.5*x2;

% sub;

 yp=-s+x;

 x3=d*yp;

 s=ps+x3;

 %sub;

 yp=-s+x;

 x4=d*yp;

% Compute the next state 

 ns=ps+(1/6)*(x1+2*x2+2*x3+x4);

 %

 % prepare for the next iteration

 ps=ns;

% end of the iterative loop

 end

% clear the figure

 clf;

% plot four graphs in a 2 by 2 arrangement

 subplot(221);

 plot(hTa(:,1),hTa(:,2)),grid

 xlabel('time(seconds)');

 ylabel('output');

 subplot(222);

 plot(hTa(:,1),hTa(:,3)),grid

 xlabel('time(seconds)');

 ylabel('input x');

 subplot(223);

 plot(hTa(:,1),hTa(:,2)),grid

 xlabel('time(seconds)');

 ylabel('output');

 subplot(224);

 plot(hTa(:,1),hTa(:,3)),grid

 xlabel('time(seconds)');

 ylabel('input x');

% wait for this figure to be viewed

 keyboard;

% program 6
% Function: to run with the program numerical integration

% with the fourth order Runge-Kutta method

%

% The dynamics of the system are described in this subroutine

%

% construct derivative of the state from the state s and input x

  % for example  in  d/dt(s)+s = x

% output d/dt(s) as vector py

    % In the above example the subroutine is just one line of code:

  py= -z+x

%program 7 plotting functions
% This program plots one cycle of the output of a half-wave 

%linear rectifier

% Set numerical parameters

% Specify incremental time,

d=1/2400;

% Set number of iterations

N=41;

% set angular frequency

om=60*2*pi;

% the iteration loop

for k=1:1:N;

t=(k-1)*d;

if (k < 21);

y= 150*sin(om*t);

elseif (k >= 21);

y=0;

end

% store 

hTa(k,:)=[k,t,y];

end

 clf;

% plot 

 subplot(111);

 plot(hTa(:,2),hTa(:,3)),grid

 xlabel('time(seconds)');

 ylabel('output voltage');

%program 8   plotting functions
%Function: Plot 10 cycles of the output of the half-wave linear rectifier.

% Set numerical parameters

% Specify incremental time, 

d=1/2400;

% Set number of iterations per cycle

N=41;

%set the angular frequency

om=60*2*pi;

%outerloop: 10 cycles, 40 points per cycle

% innerloop one cycle- 40 points per cycle

% the iteration loops

for j=1:1:10

for k=1:1:N;

n=((j-1)*40+(k));

t=(n-1)*d;

if (k < 21);

y= 150*sin(om*t);

elseif (k >= 21);

y=0;

end

% store in array hra

hra(n,:)=[n,t,y];

% end both loops

end;

end;

 clf;

% plot 

 subplot(111);

 plot(hra(:,2),hra(:,3)),grid

 xlabel('time(seconds)');

 ylabel('output voltage');

% Date Jan 17, 2007

% Function: simulating discrete-time systems, recursive
% computational method
%     name of program recursive.m

% Specify the system
% specify A,B,C,D

% specify sampling time d

% Specify initial state zz, same as present state ps

% Write a subroutine whose outputs are the next state ns and the output y
%; and whose inputs are 
%  the input x and present state ps. This is a separare program called sub

% specify the number of iterations N
% no is total time of simulation divided by d

% The computation loop:

for k1=1:1:N;

% construct upcount from zero
ni=k1-1;
% actual time ti
ti=ni*d;

% construct input such as x=0 ,x=1 or x= sin 5*ti
sub
% do ns=A*ps+B*x, and y=C*ps+D*x in the subroutine
% or just write these two equations here.

% store ni,  ti,and outputs y in an array here.

har(:,k1)=[ni,ti,ps', y']';

% set present state equal to the next state

ps=ns;
% now reiterate.
end

% clear plot
clf;
  % plot 8 plots: 4 by 2

subplot(421);
plot(har(1,:),har(2,:)),grid
xlabel('time(seconds)')
ylabel('position(rad)')

% next plot
subplot (422);
plot(har(1,:),har(3,:)),grid
xlabel('time(seconds)')
ylabel(' velocity(rad/sec)')

subplot(423);
plot(har(1,:),har(4,:));
ylabel('flexor force(newtons)')

subplot(424);
plot(har(1,:),har(5,:));
ylabel('extensor force(newtons)')


subplot(425);
plot(har(1,:),har(6,:));
ylabel('flexor reflex')

subplot(426);
plot(har(1,:),har(7,:));
ylabel('extensor reflex')

subplot(427);
plot(har(1,:),har(8,:));
ylabel('flexor alpha')

subplot(428);
plot(har(1,:),har(9,:));
ylabel('extensor alpha')















