ELEC 200 — Fall 2007

Answers for Assignment 1

% == Question 1 ================================================================

>> % question 1(a)

>> exp(pi * i)

ans =

  -1.0000 + 0.0000i

>> % question 1(b)

>> a = pi/6; sin(a)^2 + cos(5*a)^2

ans =

    1.0000

>> % question 1(c)

>> pi/atan(1)

ans =

     4

% == Question 2 ================================================================

>> % question 2(a)

>> [1:5:26]

ans =

     1     6    11    16    21    26

>> % question 2(b)

>> linspace(1,26,6)

ans =

     1     6    11    16    21    26

% == Question 3 ================================================================

>> % question 3(a)

>> prod(1:5) / prod(1:3) / prod(1:2)

ans =

    10

>> % question 3(b)

>> factorial(5) / factorial(3) / factorial(2)

ans =

    10

>> % question 3(c)

>> nchoosek(5,3)

ans =

    10

% == Question 4 ================================================================

% ------------------------------------------------------------------------------

% QuadForm - Calculate the roots of ax^2 + bx + c using the quadratic formula.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: [r s] = QuadForm(a, b, c)

% Args: a = coefficient of x^2

%       b = coefficient of x

%       c = constant term

% Rtns: r = -b + sqrt(b^2 - 4*a*c) / (2*a)

%       s = -b - sqrt(b^2 - 4*a*c) / (2*a)

% ------------------------------------------------------------------------------

function [r s] = QuadForm(a, b, c);

 d = sqrt(b^2 - 4*a*c); e = 2*a; % form temporary variables
 r = (-b + d) / e; s = (-b - d) / e; % calculate results
end

% -- end of m-file -------------------------------------------------------------

[r s] = QuadForm(2, 12, -12)

r =

    0.8730

s =

   -6.8730

% == Question 5 ================================================================

% ------------------------------------------------------------------------------

% Sphere2Cart - Calculate the cartesian components of the vector defined by the

%   given spherical coordinates.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: v = Sphere2Cart(r, theta, phi)

% Args: r = the distance from the origin

%       theta = angle of rotation about the z axis

%       phi = angle between the line and the xy plane

% Rtns: v = [x y z] components of the point

% ------------------------------------------------------------------------------

function v = Sphere2Cart(r, theta, phi);

  v = r * [cos(theta) sin(theta)*cos(phi) sin(theta)*sin(phi)];

end

% -- end of m-file -------------------------------------------------------------

>> v = Sphere2Cart(4, pi/6, pi/3)

v =

    3.4641    1.0000    1.7321

% == Question 6 (a,b) ==========================================================

% ------------------------------------------------------------------------------

% CircleWithLoop - Calculate the coordinates of n points around a circle of

%   radius r, lying in the xy plane, centered on point c.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: [x, y] = CircleWithLoop(r, c, n)

% Args: r = radius of circle

%       c = [xo yo] is the center of circle

%           if not given, it defaults to the origin

%       n = number of points around the circle

% Rtns: x and y coordinates of generated points

% ------------------------------------------------------------------------------

function [x, y] = CircleWithLoop(r, c, n);

  if prod(size(r)) ~= 1, error('r must be a scalar'); end
  if prod(size(c)) ~= 2, error('c must be a 2-element vector'); end
  if n ~= abs(fix(n)) || n == 0, error('n must be a positive integer'); end
  twopi = 2*pi; dtheta = twopi/n;  % divide the circle
  cx = c(1); cy = c(2);            % center point
  x = r + cx; y = cy;              % starting point
  for theta = dtheta:dtheta:twopi

    x = [x (r * cos(theta) + cx)]; % collect x coordinates
    y = [y (r * sin(theta) + cy)]; % collect y coordinates
  end

end

% -- end of m-file -------------------------------------------------------------

>> [x y] = CircleWithLoop(5, [6 7], 60); size(x)

ans =

     1    61
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>> plot(x, y)

% == Question 6(c) =============================================================

% ------------------------------------------------------------------------------

% CircleWithoutLoop - Calculate the coordinates of n points around a circle of

%   radius r, lying in the xy plane, centered on point c.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: [x, y] = CircleWithLoop(r, c, n)

% Args: r = radius of circle

%       c = [xo yo] is the center of circle

%           if not given, it defaults to the origin

%       n = number of points around the circle

% Rtns: x and y coordinates of generated points

% ------------------------------------------------------------------------------

function [x, y] = CircleWithoutLoop(r, c, n);

  if prod(size(r)) ~= 1, error('r must be a scalar'); end
  if prod(size(c)) ~= 2, error('c must be a 2-element vector'); end
  if n ~= abs(fix(n)) || n == 0, error('n must be a positive integer'); end
  theta = linspace(0, 2*pi, n+1);  % divide the circle
  x = r * cos(theta) + c(1);       % generate x coordinates
  y = r * sin(theta) + c(2);       % generate y coordinates
end

% -- end of m-file -------------------------------------------------------------

[x y] = CircleWithoutLoop(5, [6 7], 60); size(x)

ans =

     1    61

>> plot(x, y);
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% == Question 7(a,b) ===========================================================

% ------------------------------------------------------------------------------

% ApproxPiWithLoop - Approximate pi by summing the series up to the nth term.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: p = ApproxPiWithLoop(n)

% Args: n = index of the last term to include

% Rtns: p = partial sum of the seres, up to term n

% ------------------------------------------------------------------------------

function p = ApproxPiWithLoop(n);

  a = 4; b = 1; p = 4; % initialize numerator, denominator and first term
  for k = 1:n

    a = -a; b = b + 2; p = p + a / b; % update and accumulate terms
  end

end

% -- end of m-file -------------------------------------------------------------

>> n = 0; epsilon = 10^(-5);

>> while abs(pi - ApproxPiWithLoop(n)) >= epsilon, n = n + 1; end
>> n + 1

ans =

      100001

% == Question 7(c) =============================================================

% ------------------------------------------------------------------------------

% ApproxPiWithoutLoop - Approximate pi by summing the series up to the nth term.

%   Written by Bernie Till.  Last modified 03 Sep 2007.

%

% Call: p = ApproxPiWithoutLoop(n)

% Args: n = index of the last term to include

% Rtns: p = partial sum of the seres, up to term n

% ------------------------------------------------------------------------------

function p = ApproxPiWithoutLoop(n);

  s = [0:n]; % form the index sequence
  p = 4 * sum(((-1) .^ s) ./ (2 * s + 1)); % form then terms and sum them
end

% -- end of m-file -------------------------------------------------------------

>> n = 0; epsilon = 10^(-5);

>> while abs(pi - ApproxPiWithLoop(n)) >= epsilon, n = n + 1; end
>> n + 1

ans =

      100001

