Matrix Operations


The determinant of a matrix A is given by,
	x
	y
	z

	a1
	a2
	a3

	b1
	b2
	b3



Where the matrix  A = 



Multiplication of a (4x4) matrix by another (4x4) is:-
	b11
	b12
	b13 
	b14

	b21
	b22
	b23 
	b24

	b31
	b32
	b33 
	b34

	b41
	b42
	b43 
	b44


	a11
	a12
	a13 
	a14

	a21
	a22
	a23 
	a24

	a31
	a32
	a33 
	a34

	a41
	a42
	a43 
	a44

	
	
	
	



        =

          


                            
	(a11 * b11 + a12* b21 +  a13* b31  +  a14* b41)
	(a11 * b12 + a12* b22 +  a13* b32  +  a14* b42)
	(a11 * b13 + a12* b23 +  a13* b33  +  a14* b43)
	(a11 * b14 + a12* b24 +  a13* b34  +  a14* b44)
	
	

	(a21 * b11 + a22* b21 +  a23* b31  +  a24* b41)
	(a21 * b12 + a22* b22 +  a23* b32  +  a24* b42)
	(a21 * b13 + a22* b23 +  a23* b33  +  a24* b43)
	(a21 * b14 + a22* b24 +  a23* b34  +  a24* b44)
	
	

	(a31 * b11 + a32* b21 +  a33* b31  +  a34* b41)
	(a31 * b12 + a32* b22 +  a33* b32  +  a34* b42)
	(a31 * b13 + a32* b23 +  a33* b33  +  a34* b43)
	(a31 * b14 + a32* b24 +  a33* b34  +  a34* b44)
	
	

	(a41 * b11 + a42* b21 +  a43* b31  +  a44* b41)
	(a41 * b12 + a42* b22 +  a43* b32  +  a44* b42)
	(a41 * b13 + a42* b23 +  a43* b33  +  a44* b43)
	(a41 * b14 + a42* b24 +  a43* b34  +  a44* b44)
	
	

	Multiplication of a (4x4) matrix by a (4x1) matrix is  is:

a11
a12
a13 
a14
b11

(a11 * b11 + a12* b21 +  a13* b31  +  a14* b41)
a21
a22
a23 
a24
b21
=
(a21 * b11 + a22* b21 +  a23* b31  +  a24* b41)
 a31
a32
a33 
a34
b31

(a31 * b11 + a32* b21 +  a33* b31  +  a34* b41)
a41
a42
a43 
a44
b41

(a41 * b11 + a42* b21 +  a43* b31  +  a44* b41)









	
	
	
	
	









[bookmark: _GoBack]Transformations (right handed system and points represented by a column vector):
Transformation about the x-axis:
0
0 
0
0
cos(
-sin(
0
0
sin(
cos(
0
0
0
0
1







Transformation about the y-axis:cos(
0
sin( 
0
0
1
0
0
-sin(
0
cos(
0
0
0
0
1







Transformation about the z-axis:
cos(
-sin(
0 
0
sin(
cos(
0
0
0
0
1 
0
0
0
0
1







Translation:
0
0 
Tx
0
1
0
Ty
0
0
1
Tz
0
0
0
1








Scaling:Sx
0
0 
0
0
Sy
0
0
0
0
Sz
0
0
0
0
1
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