OROUP THEORY AND 118 APPLICATIONS

ﬁ'o’;i;auclble and Irreducible Representation

The character of the identity operation is the dimension of a representation

\bove representation is a three dimensional representation,

Arepresentation of higher dimension which can be reduced tp representation
of lower dimension is called reducible representation. Those representation
which cannot be further reduced to representation .of lower dimension are called
'rrcduciblc representation. In group theory, one is interested in knowing the .
pumber of irreducible representation in a group.

Representation of higher dimension may be reduced to matrices of smaller
dimension by a process of similarity transformation. If A is a big matrix and is to
be reduced to B, a matrix of smaller dimension. We choose a matrix X and evaluate
x-1AX which gives us B,

ie, X'AX =B

A, B and X matrices are of the same dimensions.
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A matrix A of 3 « 3 dimensjon has been converted to two matrices one of
2 x 2 and the other 1 x 1 dimension. This similarity transformation block
diagonalises the original matrix to matrices of reduced order in block form. We
know transformation matrices are operators of the class to which they belong. A
matrix X does not reduce B further (X-!BX = B), then we say that the dimension
is irreducible and its matrices can not be further reduced to lower dimension.

Irreducible representations which are of prime significance in dealing with
the problems associated with molecular geometry. It is also noted that L
be as many irreducible representations for any point group as there are classes
of symmetry, operations for that group. Thus in C,,, there are four classes and four
irreducible one dimensional representation and in C,,, three clamses BaCincnde
three irreducible. representation.

4.11 The Great Orthogonality Theorem and its Consequences

The orthogonality theorem is concerned with elements of matrices constitutll‘-lg :
irreducible representation of a point group. The great orthogonality theorem in
mathematical form is as follows :
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