Three dimensional Transformations

Calculation of distance between 2 points in 3D space.
d  =   EQ \R((X2 - X1)2 + (Y2 - Y1)2 + (Z2 - Z1)2) 
Direction cosines of line joining 2 points in 3D space.

l  =   cosa  =   EQ \F(X2 - X1,d) 
m  =   cosß  =   EQ \F(Y2 - Y1,d) 
n  =   cosg  =   EQ \F(Z2 - Z1,d) 
Relationship between direction cosines.
l2 + m2 + n2 = 1

Angle between 2 lines with direction cosines.
cosø  =  l1l2 + m1m2 + n1n2

3D transformation of coordinates involving pure rotation.
Equation form:

X  =  l1X' + l2Y' + l3Z'

Y  =  m1X' + m2Y' + m3Z'

Z  =  n1X' + n2Y' + n3Z'

or

X'  =  l1X + m1Y + n1Z

Y'  =  l2X + m2Y + n2Z

Z'  =  l3X + m3Y + n3Z

Matrix form:

 EQ \B\BC\{(\A\hs5(X,Y,Z))   =  EQ \B\BC\{(\A\CO3\hs10(l1,l2,l3,m1,m2,m3,n1,n2,n3))  \B\BC\{(\A\hs5(X',Y',Z'))  

(Equation A)

or

 EQ \B\BC\{(\A\hs5(X',Y',Z'))   =  EQ \B\BC\{(\A\CO3\hs10(l1,m1,n1,l2,m2,n2,l3,m3,n3))  \B\BC\{(\A\hs5(X,Y,Z)) 

(Equation B)

where:

l1,m1, and n1 are the direction cosines of the X' axis.

l2,m2, and n2 are the direction cosines of the Y' axis.

l3,m3, and n3 are the direction cosines of the Z' axis.

The matrix in Equation A is referred to as a rotation matrix [R].

The matrix in Equation B is the transposed rotation matrix [R]t.
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