%

%  Script file: area_circle.m 

%  This m-file calculates the area of a circle,

%  and displays the result.

radius = 2.5;

area = pi * 2.5^2;

string = ['The area of the circle is ' num2str(area)];

disp(string);

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

%

%  Script file: temp_conversion.m

%

%  Purpose: 

%    To convert an input temperature from degrees Fahrenheit to

%    an output temperature in kelvins. 

%

% Define variables:

%   temp_f    -- Temperature in degrees Fahrenheit

%   temp_k    -- Temperature in kelvins

%

% Prompt the user for the input temperature.

temp_f = input('Enter the temperature in degrees Fahrenheit: ');

% Convert to kelvins.

temp_k = (5/9) * (temp_f - 32) + 273.15; 

% Write out the result.

fprintf('%6.2f degrees Fahrenheit = %6.2f kelvins.\n', ...

        temp_f,temp_k);

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

%

%  Script file: calc_power.m

%

%  Purpose: 

%    To calculate the current, real, reactive, and apparent power,

%    and the power factor supplied to a load. 

%

% Define variables:

%   amps      -- Current in the load

%   p         -- Real power of load

%   pf        -- Power factor of load

%   q         -- Reactive power of the load

%   s         -- Apparent power of the load

%   theta     -- Impedance angle of the load

%   volts     -- Rms voltage of the power source

%   z         -- Magnitude of the impedance of the load

% Degrees to radians conversion factor 

conv = pi / 180;        

% Prompt the user for the rms voltage.

volts = input('Enter the rms voltage of the source: ');

% Prompt the user for the magnitude and angle of the impedance.

z = input('Enter the magnitude of the impedance in ohms: ');

theta = input('Enter the angle of the impedance in degrees: ');

% Perform calculations

amps = volts / z;                       % Rms current

p = volts * amps * cos (theta * conv);  % Real power
q = volts * amps * sin (theta * conv);  % Reactive power

s = volts * amps;                       % Apparent power

pf = cos ( theta * conv);               % Power factor
% Write out the results.

fprintf('Voltage        =  %f volts\n',volts);

fprintf('Impedance      =  %f ohms at %f degrees\n',z,theta);

fprintf('Current        =  %f amps\n',amps);

fprintf('Real Power     =  %f watts\n',p);

fprintf('Real Power     =  %f watts\n',p);

fprintf('Reactive Power =  %f VAR\n',q);

fprintf('Apparent Power =  %f VA\n',s);

fprintf('Power Factor   =  %f\n',pf);

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

%

% sin_x.m: This m-file calculates and plots the 

% function sin(x) for 0 <= x <= 6.

x = 0:0.1:6;

y = sin(x);

plot(x,y);

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

%

%  Script file: calc_roots.m

%

%  Purpose: 

%    This program solves for the roots of a quadratic equation 

%    of the form a*x**2 + b*x + c = 0.  It calculates the answers

%    regardless of the type of roots that the equation possesses.

%

% Define variables:

%   a            -- Coefficient of x^2 term of equation

%   b            -- Coefficient of x term of equation

%   c            -- Constant term of equation

%   discriminant -- Discriminant of the equation

%   imag_part    -- Imag part of equation (for complex roots)

%   real_part    -- Real part of equation (for complex roots)

%   x1           -- First solution of equation (for real roots)

%   x2           -- Second solution of equation (for real roots)

% Prompt the user for the coefficients of the equation

disp ('This program solves for the roots of a quadratic ');

disp ('equation of the form A*X^2 + B*X + C = 0. ');

a = input ('Enter the coefficient A: ');

b = input ('Enter the coefficient B: ');

c = input ('Enter the coefficient C: ');

% Calculate discriminant

discriminant = b^2 - 4 * a * c;

% Solve for the roots, depending on the value of the discriminant

if discriminant > 0 % there are two real roots, so...
   x1 = ( -b + sqrt(discriminant) ) / ( 2 * a );

   x2 = ( -b - sqrt(discriminant) ) / ( 2 * a );

   disp ('This equation has two real roots:');

   fprintf ('x1 = %f\n', x1);

   fprintf ('x2 = %f\n', x2);

elseif discriminant == 0  % there is one repeated root, so...

   x1 = ( -b ) / ( 2 * a );

   disp ('This equation has two identical real roots:');

   fprintf ('x1 = x2 = %f\n', x1);

else % there are complex roots, so ...

   real_part = ( -b ) / ( 2 * a );

   imag_part = sqrt ( abs ( discriminant ) ) / ( 2 * a );

   disp ('This equation has complex roots:');

   fprintf('x1 = %f +i %f\n', real_part, imag_part );

   fprintf('x1 = %f -i %f\n', real_part, imag_part );

end

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

%

%  Script file: plot_filter.m

%

%  Purpose: 

%    This program plots the amplitude and phase responses

%    of a low-pass RC filter. 

%

% Define variables:

%   amp       -- Amplitude response

%   C         -- Capacitiance (farads)

%   f         -- Frequency of input signal (Hz)

%   phase     -- Phase response

%   R         -- Resistance (ohms)

%   res       -- Vo/Vi

% Initialize R & C

R = 16000;               % 16 k ohms

C = 1.0E-6;              % 1 uF

% Create array of input frequencies

f = 1:2:1000;

% Calculate response

res = 1 ./ ( 1 + j*2*pi*f*R*C );

% Calculate amplitude response

amp = abs(res);

% Calculate phase response

phase = angle(res);

% Create plots

subplot(2,1,1);

loglog( f, amp );

title('Amplitude Response');

xlabel('Frequency (Hz)');

ylabel('Output/Input Ratio');

grid on;

subplot(2,1,2);

semilogx( f, phase );

title('Phase Response');

xlabel('Frequency (Hz)');

ylabel('Output-Input Phase (rad)');

grid on;

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

%

%  Script file: funxy.m

%

%  Purpose: 

%    This program solves the function f(x,y) for a 

%    user-specified x and y, where f(x,y) is defined as:

%                 _

%                |

%                | x + y             x >= 0 and y >= 0

%                | x + y**2          x >= 0 and y < 0

%       f(x,y) = | x**2 + y          x < 0  and y >= 0

%                | x**2 + y**2       x < 0  and y < 0

%                |_

%

%  Record of revisions:

%      Date       Programmer          Description of change

%      ====       ==========          =====================

%    12/05/97    S. J. Chapman        Original code 

%

% Define variables:

%   x     -- First independent variable

%   y     -- Second independent variable

%   fun   -- Resulting function

% Prompt the user for the values x and y

x = input ('Enter the x coefficient: ');

y = input ('Enter the y coefficient: ');

% Calculate the function f(x,y) based upon 

% the signs of x and y.

if x >= 0 & y >= 0

   fun = x + y;

elseif x >= 0 & y < 0

   fun = x + y^2;

elseif x < 0 & y >= 0

   fun = x^2 + y;

else

   fun = x^2 + y^2;

end

% Write the value of the function.
disp (['The value of the function is ' num2str(fun)]);

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

%

%  Script file: diffplots.m

%

%  Purpose: 

%    This program produces 4 different plots for the same 

%

set of x-y values

%               
x = 0:0.1:10;

y = x.^2 - 10.*x + 26;

figure(1)

subplot(2,2,1)

plot(x,y);

title ('Linear Plot');

xlabel ('x');

ylabel ('y');

grid on;

subplot(2,2,2)

semilogx(x,y);

title ('Semilog x Plot');

xlabel ('x');

ylabel ('y');

grid on;

subplot(2,2,3)

semilogy(x,y);

title ('Semilog y Plot');

xlabel ('x');

ylabel ('y');

grid on;

subplot(2,2,4)

loglog(x,y);

title ('Loglog Plot');

xlabel ('x');

ylabel ('y');

grid on;

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

%

%  Script file: stats_1.m

%

%  Purpose: 

%    To calculate mean and the standard deviation of 

%    an input data set containing an arbitrary number 

%    of input values.

%

% Define variables:

%   n       -- The number of input samples

%   std_dev -- The standard deviation of the input samples

%   sum_x   -- The sum of the input values

%   sum_x2  -- The sum of the squares of the input values

%   x       -- An input data value

%   xbar    -- The average of the input samples

% Initialize sums.

n = 0; sum_x = 0; sum_x2 = 0;

% Read in first value

x = input('Enter first value: ');

% While Loop to read input values.

while x >= 0

   % Accumulate sums.

   n      = n + 1;

   sum_x  = sum_x + x;

   sum_x2 = sum_x2 + x^2;

   % Read in next value

   x = input('Enter next value:  ');

end

% Calculate the mean and standard deviation
x_bar = sum_x / n;

std_dev = sqrt( (n * sum_x2 - sum_x^2) / (n * (n-1)) );

% Tell user.

fprintf('The mean of this data set is: %f\n', x_bar);

fprintf('The standard deviation is:    %f\n', std_dev);

fprintf('The number of data points is: %f\n', n);

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

%

%  Script file: stats_2.m

%

%  Purpose: 

%    To calculate mean and the standard deviation of 

%    an input data set, where each input value can be 

%    positive, negative, or zero.

%

% Define variables:

%   ii      -- Loop index

%   n       -- The number of input samples

%   std_dev -- The standard deviation of the input samples

%   sum_x   -- The sum of the input values

%   sum_x2  -- The sum of the squares of the input values

%   x       -- An input data value

%   xbar    -- The average of the input samples

% Initialize sums.

sum_x = 0; sum_x2 = 0;

% Get the number of points to input.

n = input('Enter number of points: ');

% Check to see if we have enough input data.

if n < 2   % Insufficient data

   disp ('At least 2 values must be entered.');

else % we will have enough data, so let's get it.

   % Loop to read input values.

   for ii = 1:n

      % Read in next value

      x = input('Enter value:  ');

      % Accumulate sums.

      sum_x  = sum_x + x;

      sum_x2 = sum_x2 + x^2;

   end

   % Now calculate statistics.

   x_bar = sum_x / n;

   std_dev = sqrt( (n * sum_x2 - sum_x^2) / (n * (n-1)) );

   % Tell user.

   fprintf('The mean of this data set is: %f\n', x_bar);

   fprintf('The standard deviation is:    %f\n', std_dev);

   fprintf('The number of data points is: %f\n', n);

end

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