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LECTURE 6 – Math Library continued...
Creating your own transformations routines
Matrix Multiplications

It is often necessary to multiply matrices together to form a single transformation matrix.
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Transpose of a Matrix
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MT = 
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Orthogonal Matrices

A square matrix 
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with only real elements is orthogonal if 
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. That is when multiplied by its transpose, produces the identity (unit) matrix.
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Look-up Tables

Look-up tables are commonly used in games programming to store values that are commonly used, but that would be computationally expensive to re-calculate when needed.

LUT tables are pre-computed values of some computation that you know you’ll perform during run-time.
It is common practice for games programmers to create LUT’s that contain sine and cosine values for use in rotations. 

For example, a LUT can be created that contains sine and cosine of all the angles between 0-360 degrees. Computing the angles using sin() and cos() would kill the frame-rate if you used the floating point processor. However, with a look-up table your code can compute sin() or cos() in just a few cycles – because it’s just a look-up.
void createLUT()

{

for( int i=0; i<360; i++ )


{

// NB> convert angles to radians

// 2*PI radians in 360 degree


f32 angle = DEG2RAD((f32)i));



cosLUT[i] = sinf(angle);



sinLUT[i] = cosf(angle);


}

}
Radians

The math library requires all angles be converted to radians before use.
· One radian is equal to approximately 57 degrees. 

· There are 2 x PI radians in 360 degrees.
To convert degrees to radians:

radians = degrees
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To convert radians to degrees:

degrees = radians
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Exercises:

· Extend your Math Library to provide the following functionality:

· Multiply two matrices together

· Calculate the transpose of a matrix

· Check if a matrix is orthogonal

· Implement suitable Look-up tables to replace sinf() and cosf() function calls
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