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Computer Graphics (CS602)


Assignment No. 3 (Solution)
Question No 1.

1). Suppose the starting and ending points of a Vector V are P1 (3, 5, 7) and P2 (9, 11, 8) respectively, then  
a. Find the Vector V from P1 to P2.            
b. Find its magnitude.
c. Normalize this Vector V.

d. Find the direction cosines of this vector.

2). Suppose we have two Vectors
i. V1 = [3, 6, 9]

ii. V2 = [11, 20, 17]

   Find the following,
a. V1.V2

b. V2 x V1
c. V1 x V2

d. Find whether V1 x V2 = V2 x V1 or not.

	1)
a).

      V   = [9-3,11-5,8-7]

            = [6,6,1]

b).

             |v|  = 
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c).
      Normalized Vector 
             V = [
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,
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,
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]
                 =[   0.703,0.703, 0.117 ]                                  ]
d).
                      Direction cosine against X-axis
     Cos(α) = (
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)
                 =0.703
   Direction cosine against Y-axis

    Cos(β )=(
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)

                =0.703  
   Direction cosine against Z-axis

    Cos(γ)= (
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)
              = 0.117
2)
As

V1 = [3, 6, 9]

V2 = [11, 20, 17]

So,

a. V1.V2 = 33+120+153 = 306
As,

V1 x V2 = ( V1y V2z   -   V1z V2y ,
 

   V1z V2x    -   V1x V2z ,
 

   V1x V2y    -   V1y V2x )

So,
b. V1 x V2 = [((6)(17) – (9)(20)) , ((9)(11)-(3)(17)),((3)(20)-(6)(11))]
               =[ -78,48,-6  ]
Similarly

V2 x V1 = ( V2y V1z   -   V2z V1y ,
 

   V2z V1x    -   V2x V1z ,
 

   V2x V1y    -   V2y V1x )

c. V2 x V1 = (((20)(17) – (17)(6)) , (17)(3)-(11)(9)),((11)(6)-(20)(3)))
                          = [ 78, -48, 6 ]
d. Clearly 

                       V1xV2 != V2xV1




Question No 2.
Suppose we have a column Matrix 
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We want to perform the transformations given below using homogenous coordinates on it. What would be the final column matrix after performing all these transformations in the same order as given below (show all the necessary steps).
1. Scaling (Sx = 3 ,Sy = 2)

Scaling using homogenous coordinates is given by,

=
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So we have,
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2. Translation ( Tx = 5 , Ty = 7)

Now the translation matrix for homogenous coordinates is 
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Applying it on resultant column matrix
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3. Rotation ( Rotation angle (θ) =  + 45 Degrees) 

Now we have to rotate that matrix by 45 Degrees so,

Using rotation matrix
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