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MULTIPLICATION OF SIMPLIFIED MATRIX SYMBOLS

PART I

UKD 548.1:512.833.2(083.53)

Abstract. A multiplication table for symmetry operations coexisting with
a sixfold axis is presented. The simplified matrix symbol corresponding to the matrix
resulting from two coexisting symmetry operations can be found immediately in the
multiplication table.

INTRODUCTION

Each point symmetry operation met with in crystallography can be
described in terms of the well-known matrix notation or with aid of the
simplified notation of the type n(MNP) introduced in one of the foregoing
papers (Nedoma 1975).

Both these notations have their advantages and disadvantages:

MATRIX NOTATION

Advantages

1. Two matrices describing two symmetry operations can be immedia-
tely multiplied using simple rules of matrix multiplication to obtain the
resulting matrix.

9. A matrix describing a given point symmetry operation can be di-
rectly used to transform the coordinates of a chosen point in space.
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Disadvantages

1. A matrix corresponding to a given point symmetry operation can
not be written immediately, each of its elements must be previously cal-
culated. Generally speaking these calculations are not always easy to be

performed.

2. The deciphering of a given matrix can be sometimes difficult. Ha-

ving a matrix (for instance that resulting from matrix‘mu.ltiphca‘glon)
we do not always immediately see what symmetry operation it describes.

3. Two matrices can be always multiplied, but in crystallography the
multiplication is allowed only in cases of coexisting point symmetry ope-
rations. Having two matrices describing two point symmetry operations
we do not always directly see whether these operations do coexist with
each other i.e. whether the multiplication is allowed.

SIMPLIFIED NOTATION OF THE TYPE n(MNP)
Advantages

1. The simplified symbol corresponding to a concrete point symmetry
operation can be writen immediately.

2. Each simplified symbol can be deciphered without any difficulties.

3. Calculating the E-value (E = M;M, + N;N, + P;P,) and comparing
it with those allowed for two given simplified symbols we can immedia-
tely see whether the corresponding operations do coexist with each other
i.e. whether the multiplication of the matrices is allowed.

Disadvantages

1. The simplified symbols can not be multiplied directly. They must
be firstly converted into the corresponding matrices (with aid of the ge-
neralized matrix introduced previously). The matrices yield after multi-
plication the resulting matrix which must be deciphered to be converted
into its simplified symbol.

2. The simplified symbol can not be used directly to transform the co-
ordinates of a point in space. To perform this transformation the simpli—
fied symbol must be firstly traduced into the corresponding matrix.

In the present and in following papers an attempt will be made to
eliminate the first of both mentioned disadvantages of the simplified no-
tation and to overcome the difficulties connected with multiplication of
simplified matrix symbols.

POINT SYMMETRY OPERATIONS COEXISTING
WITH A SIXFOLD ROTATION AXIS

Let us consider’a sixfold rotation axis passing in space through the

point 0, 0, 0 along the z-axis of the system of coordinates.

Using the simplified notation we can write for this operation the sym-

bol 6(001).
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With aid of the table of allowed E-values (Nedom
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6(001) or 6(001)
3(001) or 3(001)
2(001) or 2(MNO0)
For sake of convenience let us choose M = 0 N = 1.

The multiplication table containing the operations 6(001), 6(001), 3(001)
43(001) ?;l(%) 2(09111 }11:; k))een already discussed in the foregoing paper (Ne-
oma, Pobozniak 1977). The table must be now enlarged to i =
tionally the operation 2(010). 2 iR
_ Performing all matrix multiplications and traducing the resulting ma-
trices into their simplified symbols we obtain the multiplication table gi-
ven in Table 1.
All operations dealt with in this paper can be written either in the
usual matrix form or in the form of simplified symbols as follows:
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