Applied Math IV: Solution of Example Sheet 6
Jan.2005
(a) (10%) We first find that the
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 form a group. 
(b) (10%)
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(c) (10%) Note that B and C have determinant of -1. That means that B and C involve odd number of special parity in a 3-dimensional space. Thus B and C can never be rotation matrices. Therefore there’s no ‘rotation axis’ for them. About I, it’s an identity matrix, so there is no uniquely defined rotation axis for it. Only A has a determinant of +1, with the rotation axis 
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 (which is invariant under the transformation with A). 
(d) (10%)  Trivial subgroups of G: I, G.

Non-trivial ones: {I,A},{I,B},{I,C}


(e) (10%)Since G is an abelian group, all subgroups must be invariant (normal).
(f) (15%)G is abelian, so each element itself forms a class. This is because the conjugate transformation transforms each element to itself. Therefore, G has 4 classes, with the characters of 3, -1, 1, 1 for I, A, B, C respectively.
(g) (15%) We first find the eigenvalues and the corresponding eigenvectors:
	Element
	Eigenvalue/Eigenvector
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We then use the eigenvectors of A to reduce all the elements of G, i.e. 
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 is defined according to the eigenvectors of
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Similarly, 
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(h) (10%) We may place an atom at the origin, i.e. at
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, so that the system is invariant under the operation of any group element.
(i) (10%) p=4, for example: 

solution 1: 
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solution 2: 
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solution 3: 
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Note that:
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