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Assignment 2

Due at the beginning of class on 

Friday, September 21, 2007
Instructions

· Save a diary of your MatLab session.

· Using your favourite text editor, clean up the diary file to remove unnecessary output that makes the session difficult to follow.

· Keep all output, including figures, that is needed to show the correctness, completeness and logical flow of your work.
· Include the source code of all your functions and scripts for the assignment.
· Include your name, your student number, the date and the assignment number at the beginning of the file.
· Print out a copy of the resulting document and hand it in.
· The marker may refuse to mark any assignment considered too difficult to follow.

· If any questions are unclear to you, ask in class, by e-mail or during office hours.

Questions

1. Write a MatLab function which accepts a 2×2 matrix defining a line, and another 2×2 matrix defining a second line, and returns the 2×2 matrix which transforms the first line into the second line.

a) [5 marks] Implement your function such that it represents points by column vectors and transforms them by multiplying from the left.

b) [1 mark] Test your function by using it to find the matrix which transforms the line 
[image: image12.emf]0 1 2 3 4 5 6

-1

0

1

2

3

4

5

 into the line 
[image: image2.wmf](

)

(

)

5642

,,

uuuuuuuuuuur

.

c) [3 marks] Modify your function so it represents points by row vectors and transforms them by multiplying from the right.

d) [1 mark] Test your function as in part (b).

2. Write a MatLab function which accepts an arbitrary number of 2×2 transformation matrices, and returns the 2×2 transformation matrix which is equivalent to applying the given matrices in the given order.  Hint: use the MatLab built-in cell array, varargin; note that cell arrays are indexed using curly braces, ‘{’ and ‘}’.

a) [5 marks] Implement your function such that it represents points by column vectors and transforms them by multiplying from the left.

b) [1 mark] Test your function by using it to calculate the matrix equivalent to applying (A), (A then B), (A then B then C), and (A then B then C then D), where
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c) [3 marks] Modify your function so it represents points by row vectors and transforms them by multiplying from the right.

d) [1 mark] Test your function as in part (b).

3. Copy the following function into an m-file, then use it and modify it as described below.

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

% Draw2D - Draw the indicated line segments between the given points in 2D.

%       Written by Bernie Till.  Last modified 15 Sep 2007.

%

% Call: Draw2D(Q, d, c)

% Args: Q - a 2 x N matrix of vertices in columns

%           Q(:,i) is the ith vertex

%       d - a 1 x N vector of drawing commands

%           when i < N, d(i) indicates a line joining adjacent vertices:

%             if d(i) = 1 then a line joins Q(:,i) to Q(:,i+1)

%             if d(i) = 0 then there is no line between Q(:,i) and Q(:,i+1)

%           when i = N, d(i) indicates a line closing the figure:

%             if d(N) = 1 then a line joins Q(:,N) to Q(:,1)

%             if d(N) = 0 then there is no line between Q(:,N) and Q(:,1)

%       c - a ColorSpec, giving the color with which to draw the lines

%             eg, one of 'r','g','b','c','m','y','k'

%             or [R G B], where 0 <= R <= 1, 0 <= G <= 1, 0 <= B <= 1

%           or a 1 x N vector of single-character ColorSpecs, one for each line

%           or a 3 x N matrix of [R G B] triplets, one for each line

% Rtns: none

% ------------------------------------------------------------------------------
function Draw2D(Q, d, c)

  N = size(Q,2); jmax = N; imax = jmax - 1; i = 1;

  while i < jmax

    while i < imax % combine successive moves
      if d(i) ~= 0 break; end; i = i + 1;

    end
    if d(i) == 0 break; end;

    j = i + 1;

    while j < jmax % collect successive draws of same color
      if d(j) == 0 || any(c(:,i) ~= c(:,j)), break; end; j = j + 1;

    end
    line(Q(1,i:j), Q(2,i:j), 'color', c(:,i)); i = j;

  endI selected 'All' for section type.
  if d(i) line([Q(1,N) Q(1,1)], [Q(2,N) Q(2,1)], 'color', c(:,i)); end;

end
% -- end of m-file -------------------------------------------------------------
a) [6 marks] Use the function to draw the following figure, reminiscent of a famous woodcut by M.C. Escher.  Obtain the coordinates of the points from this figure, with the help of the figure at the top of page 4.  Use the MatLab built-in functions get() and gca, as in get(gca), to find a list of properties of the current axes object.  If you use the sequence “figure(1); clf;” to clear your drawing to the default state at the beginning of your script, it will make debugging easier.  Be sure you understand what all these functions do.

[image: image1.wmf](

)

(

)

3261

,,

-

uuuuuuuuuuuur


b) [6 marks] Use the sequence “axis([-2 22 -2 27],'equal'); grid('on');” to make the figure look like the one below, and note which properties have changed.
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[10 marks] Make use of what you observed about the properties of the current axes object to make the figure look exactly like the one on the right using set(gca, ...).  You will also need to use get(gcf) to find the properties of the current figure and then decide how to use set(gcf, ...) to change the position property to adjust the size of the figure, otherwise it may end up too small.  Hint: you can ignore the camera-related properties for now.

d) [image: image10.emf][8 marks] Notice that the built-in line() function can return a handle to the line it draws.  Modify your Draw2D() function to return a vector of handles to the lines it draws and modify your test script from to use the returned vector of handles to change the linestyle and linewidth properties of the lines drawn to match the following figure.  The red colour is [.7 0 0], the green colour is [0 .6 0] and the blue colour is [0 0 .7].  Be sure you understand how to use a colorspec to define a colour.

4. Write a MatLab function which returns a matrix containing the vertices of a regular polygon with n sides of length s, centred on the point p.  Your function should accept n, s and p as parameters.  Recall that the distance from the vertices to the centre of such a polygon is given by
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Construct your polygon such that the line through the centre and the first vertex is parallel to the x-axis.

a) [5 marks] Implement your function such that it represents points by column vectors and transforms them by multiplying from the left.

b) [1 marks] Test your function by using it to create a heptagon with sides of length 2, centred on the point (3,2).  Draw it using the Draw2D() function from question 3 to produce a figure that looks like the one below.
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c) [3 marks] Modify your function so it represents points by row vectors and transforms them by multiplying from the right.

d) [1 marks] Test your function in the same way as in part (b).
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