§ Spinning Tops
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§ Orthogonal transformations

§ The Euler Angles ¢,60,w
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This produces the intermediate set of axes, to be labelled the £'n'(’axes.
The intersection of the zy and £’ planes is the £ axis, and it is called the line
of nodes.

The &'n'(’ axes are then rotated anticlockwise by an angle 1 about the ¢’
axis, this transformation is given by the matrix B:

cosyy  siny 0
B =| —sinY cosv 0 |. (2.47)
0 0 1


https://web.math.sinica.edu.tw/media/pdf/d201/20105.pdf

This gives the final set of axes * the X'Yy'z'system °

The Eularian angles ¢, 8, there specify the relative orientation of the X'Yy'z'system to
the xyz system completely * and the complete transformation matrix A where X'=AX i3
simply the product of the three successive matrices : A=BCD » where

—sincosp — cosBsingcosyy —sinsing + cosficosgcosty  cossing
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cospcosp — cosOsingsiny cossing + cosbcospsiny  sinsind
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§ Euler theorem on the Motion of a Rigid Body

Euler rotation theorem 1775 4F :

Any transformation in the 3-dim real space at least one fixed point can be described as a
simple rotation about a aingle axis °

£:#2 H[4]F > The unuversal covering manifold of SO(3) is the 3-sphere  S°in which
each point of SO(3) has two representations(corresponding to two spin states) ©
Considering S®as embedded in R* - rotations of the physical configuration space SO(3)
may very elegantly be described if R* is equipped with the structure of quaternion
multiplication °
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