a) The initial shape:
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b) to do the transformation phase we need a matrix Transfor_Mat_Rot=C*(B*A)

where A is the matrix for translating the center of our shape to origin



B is the matrix for rotating the shape (10 degrees counterclockwise)


C is the matrix for translating the shape back

The center of my shape is(-3.6,0) 


The matrices are 


c) The shape that is rotated 2*5=10 degrees counterclockwise
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d) moving the origin to (r,-r/2) means moving everything r to right and –r/2 to left. That is translate all points of the shape in this manner. My r is 17.
To translate an object (r,-r/2) we need the following matrix:

D=

1.0000         0   17.0000  
         
0         1.0000   -8.5000

         
0               0      1.0000

to translate the previous shape the D is enough for us. But if we want to obtain this stage with our initial shape we need the following matrix
Transfor_Mat_Trlate = D*Transfor_Mat_Rot    (Transfor_Mat_Rot is the matrix we had obtained previously)






So Transfor_Mat_Trlate=D*( C*(B*A))

Where it is equal to 

Transfor_Mat_Trlate =

 0.9848      -0.1736    16.9453

    
0.1736       0.9848     -7.8749

         
    0                  0         1.0000

e)the shape that is translated (r,-r/2)
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f) to scale an arbitrary object we need a matrix H=G*(F*E)

where E is the matrix for translating the center of our previous shape to origin



F is the matrix for scaling our object at origin



G is the matrix for translating the shape back

The center of the previous shape is (13.4,-8.5)

The matrices for our previous shape are:


To scale our previous shape H is enough.

But if we want to come to this stage from the initial shape, we have to have our matrix as

Transfor_Mat_Scale =H* Transfor_Mat_Trlate    (Remember Transfor_Mat_Trlate from previous case)


So Transfor_Mat_Scale=H*( D*( C*(B*A)))

Which yields to

Transfor_Mat_Scale =

      0.4924   -0.0868   15.1727

      0.0868    0.4924   -8.1874

          0           0           1.0000 

g) the shape after scaling
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A =





    1.0000         0    3.6000


         0      1.0000         0


         0          0        1.0000





B =





    0.9848   -0.1736         0


    0.1736    0.9848         0


         0         0          1.0000





C =





    1.0000       0   -3.6000


         0       1.0000         0


         0           0        1.0000





Transfor_Mat_Rot =





    0.9848   -0.1736   -0.0547


    0.1736    0.9848    0.6251


         0         0    1.0000





H =





    0.5000       0      6.7000


         0    0.5000     -4.2500


         0          0       1.0000





G =





    1.0000         0   13.4000


         0    1.0000   -8.5000


         0         0        1.0000





F =





    0.5000         0            0


         0       0.5000         0


         0         0          1.0000





E =





    1.0000      0     -13.4000


         0     1.0000    8.5000


         0            0    1.0000
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