MAT 365 Project #1 – Affine Transformations


We consider the general affine transformation in the plane 
[image: image1.wmf],

LA

=+

xxb

where 
[image: image2.wmf]ab

A

cd

æö

=

ç÷

èø

 and 
[image: image3.wmf].

e

f

æö

=

ç÷

èø

b

 The MATLAB code as shown in class is shown on the back page. 

1. Investigate the transformations and describe how vectors are transformed. Confirm your answers by applying these to the triangle in the MATLAB code.
a. 
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b. 
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c. 
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d. 
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2. Construct linear transformations, 
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, to arrive at transformations for 1) stretching a vector by 
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2) rotating a vector by 60o, 3) reflecting a about an axis.

3. Start with the unit square. Find the affine transformations needed to transform the unit square into the boxes in the figure. Use MATLAB to carry this out and confirm your answer.
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4. Using affine transformations of an equilateral triangle, come as close as possible to reproducing the image below.  (The scale shown is not part of the image.)
[image: image11.emf]


MATLAB CODE FROM CLASS

clear
% Specify Vertices - 
v=[0 0; 1 0; 0.5 sqrt(3)/2 ];
% Draw Blue Triangle 
patch(v(:,1), v(:,2),'b');
% Set Scale of Axes
axis([-1 2 -1 2])
axis square
% Hold Figure to add next triangle
hold on
% Transform Triangle w = Av+b 
% Specify Transformations A = [a b; c d]
A=[0.5 0; 0 0.5];
b=[0 0.5];
w=A*v';
w=w'+repmat(b,3,1);
% Draw Red Triangle using RGB scaling
patch(w(:,1), w(:,2),[1 0 0]);
hold off
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