
Rotation Matrix

Rx_ :





1 0 0
0 Cos Sin
0 Sin Cos




  MatrixForm

Ry_ :





Cos 0 Sin
0 1 0

Sin 0 Cos



  MatrixForm

Rz_ :





Cos Sin 0
Sin Cos 0

0 0 1




  MatrixForm

ü Euler Angle

R  Rz.Ry.Rx 





Cos Cos Cos Sin Sin  Cos Sin Cos Cos
Cos Sin Cos Cos  Sin Sin Sin Cos Sin
Sin Cos Sin Cos Cos

Rz.Ry.Rx






Cos Sin 0
Sin Cos 0
0 0 1




.





Cos 0 Sin
0 1 0
Sin 0 Cos




.





1 0 0
0 Cos Sin
0 Sin Cos




  MatrixForm





Cos Cos Cos Sin Sin  Cos Sin Cos Cos Sin  Sin Sin
Cos Sin Cos Cos  Sin Sin Sin Cos Sin  Cos Sin Sin
Sin Cos Sin Cos Cos






Cos Sin 0
Sin Cos 0
0 0 1




.





Cos 0 Sin
0 1 0
Sin 0 Cos




.





1 0 0
0 Cos Sin
0 Sin Cos




  MatrixForm





Cos Cos Cos Sin Sin  Cos Sin Cos Cos Sin  Sin Sin
Cos Sin Cos Cos  Sin Sin Sin Cos Sin  Cos Sin Sin
Sin Cos Sin Cos Cos

Rotation matrix from axis and angle

R_ :







Cos  ux
21  Cos uxuy1  Cos  uzSin uxuz1  Cos  uySin

uyux1  Cos  uzSin Cos  uy
21  Cos uyuz1  Cos  uxSin

uzux1  Cos  uySin uzuy1  Cos  uxSin Cos  uz
21  Cos







ü concisely 

R  I.Cos  Sinu  1  Cosuu

I 





1 0 0
0 1 0
0 0 1





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u 





0 uz uy

uz 0 ux

uy ux 0






uu 







ux
2 uxuy uxuz

uxuy uy
2 uyuz

uxuz uyuz uz
2







ü ex

ux, uy, uz  0, 0, 1;







Cos  ux
21  Cos uxuy1  Cos  uzSin uxuz1  Cos  uySin

uyux1  Cos  uzSin Cos  uy
21  Cos uyuz1  Cos  uxSin

uzux1  Cos  uySin uzuy1  Cos  uxSin Cos  uz
21  Cos





.






Ax
Ay
Az




  MatrixForm





Ax Cos  Ay Sin
Ay Cos  Ax Sin
Az












Cos  ux
21  Cos uxuy1  Cos  uzSin uxuz1  Cos  uySin

uyux1  Cos  uzSin Cos  uy
21  Cos uyuz1  Cos  uxSin

uzux1  Cos  uySin uzuy1  Cos  uxSin Cos  uz
21  Cos





.






Ax
Ay
Az




  FullSimplify  InputForm

{{Ax*Cos[] + Az*Sin[]*Subscript[u, y] - (-1 + Cos[])*Subscript[u, x]*
    (Ax*Subscript[u, x] + Ay*Subscript[u, y]) - 
   (Ay*Sin[] + Az*(-1 + Cos[])*Subscript[u, x])*Subscript[u, z]}, 
 {Ay*Cos[] - Subscript[u, x]*(Az*Sin[] + Ax*(-1 + Cos[])*Subscript[u, y]) + 
   Ax*Sin[]*Subscript[u, z] - (-1 + Cos[])*Subscript[u, y]*
    (Ay*Subscript[u, y] + Az*Subscript[u, z])}, 
 {Az*Cos[] + Ay*Sin[]*Subscript[u, x] - Ax*Sin[]*Subscript[u, y] - 
   (-1 + Cos[])*(Ax*Subscript[u, x] + Ay*Subscript[u, y])*Subscript[u, z] - 
   Az*(-1 + Cos[])*Subscript[u, z]^2}}

Rx_ :  MatrixForm

Ry_ :





Cos 0 Sin
0 1 0

Sin 0 Cos



  MatrixForm

Rz_ :





Cos Sin 0
Sin Cos 0

0 0 1




  MatrixForm






Cosy Siny 0
Siny Cosy 0

0 0 1




.





Cosp 0 Sinp
0 1 0

Sinp 0 Cosp



.





1 0 0
0 Cosr Sinr
0 Sinr Cosr




.





Wx
Wy
Wz




  MatrixForm





Wx Cosp Cosy  Wy Cosy Sinp Sinr  Cosr Siny  Wz Cosr Cosy Sinp  Si
Wx Cosp Siny  Wz Cosy Sinr  Cosr Sinp Siny  Wy Cosr Cosy  Sinp S
Wz Cosp Cosr  Wx Sinp  Wy Cosp Sinr
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




Cosp 0 Sinp
0 1 0

Sinp 0 Cosp



.





1 0 0
0 Cosr Sinr
0 Sinr Cosr




.





Vx
Vy
Vz






Vx Cosp  Vz Cosr Sinp  Vy Sinp Sinr,
Vy Cosr  Vz Sinr, Vz Cosp Cosr  Vx Sinp  Vy Cosp Sinr






1 0 0
0 Cosr Sinr
0 Sinr Cosr




.





Ux
Uy
Uz






Ux, Uy Cosr  Uz Sinr, Uz Cosr  Uy Sinr






1 0 0
0 Cosr Sinr
0 Sinr Cosr




.





Cosp 0 Sinp
0 1 0

Sinp 0 Cosp



.





Cosy Siny 0
Siny Cosy 0

0 0 1




.





Xx
Xy
Xz






Xx Cosp Cosy  Xz Sinp  Xy Cosp Siny,
Xz Cosp Sinr  Xx Cosy Sinp Sinr  Cosr Siny 
Xy Cosr Cosy  Sinp Sinr Siny, Xz Cosp Cosr 
Xy Cosy Sinr  Cosr Sinp Siny  Xx Cosr Cosy Sinp  Sinr Siny
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