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The Cayley table is a way of visualizing all possible binary combinations

of the elements of a finite group. Maple can construct the Cayley table for
a finite group, and can also construct a group data structure given a Cayley
table as input.

Example 1. Cayley table for the permutation group with 3 objects. We can
generate a Cayley table using the CayleyTable command:

wi th ( GroupTheory ) ;
S3 := Symm ( 3 ) ;
Cay leyTab le ( S3 ) ;

This produces the matrix in Fig. 1.
Unfortunately, this isn’t terribly useful, as we can’t tell which group ele-

ment is referred to by which number in the table. A more useful command
is

DrawCayleyTable ( S3 ) ;

which produces Fig. 2.
Each element is assigned its own colour. In standard group notation,

the element labelling the row is on the right and the element labelling the
column is on the left. For example, if we take row (1,3) and combine it
with the column (1,2,3), we get the group element (1,2,3)(1,3) = (2,3).

FIGURE 1. Cayley table for S3.
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FIGURE 2. Better Cayley table for S3.

Labelling of rows and columns by their group elements is convenient for
small groups, but for larger groups it’s not practical. In this case, Maple
labels each row and column with a letter, and provides a legend saying
which letter corresponds with which group element.

Example 2. Consider the group generated by

g3 := Group ( { Perm ( [ [ 1 , 2 ] ] ) , Perm ( [ [ 2 , 3 ] , [ 5 , 4 ] ] ) } ) ;

This group is a subgroup of S5, and contains 12 elements:

E lemen t s ( g3 ) ;
{ ( 1 3 2 ) ( 4 5 ) , ( 1 2 ) ( 4 5 ) , ( 1 2 3 ) ( 4 5 ) , ( 1 3 ) ( 4 5 ) ,

( 4 5 ) , ( 2 3 ) ( 4 5 ) , ( 1 3 ) , ( 2 3 ) , ( 1 3 2 ) , ( ) , ( 1 2 ) , ( 1 2 3 ) }

We can produce a Cayley table for this group along with a legend, as in Fig.
3, with the command

DrawCayleyTable ( g3 , l e g e n d = t r u e ) ;

https://physicspages.com/pdf/Group%20theory/Generating%20groups%20from%20sets%20in%20Maple.pdf


CAYLEY TABLES IN MAPLE 3

FIGURE 3. Cayley table for group g3.

The first 12 letters of the alphabet are used to label the rows and columns,
with e being used for the identity. We can use the legend to find the compo-
sition of any two elements of this group. For example, to find (1,3,2)(2,3)
we see that (1,3,2) is element i and (2,3) is element l, so we look up the
entry in row l and column i to see that this is element g which is (1,3).

CONSTRUCTING A GROUP FROM A CAYLEY TABLE

We can specify a Cayley table and have Maple construct a group data
structure from the table. We specify the table using a matrix with integer
entries:

M := < < 1 | 2 | 3 | 4 > , < 2 | 1 | 4 | 3 > , < 3 | 4 | 1 | 2 > , < 4 | 3 | 2 | 1 > > ;

This results in the 4×4 matrix:

M :=


1 2 3 4
2 1 4 3
3 4 1 2
4 3 2 1

 (1)
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FIGURE 4. Cayley table for group g1.

We can then construct a group data structure from this matrix

g1 := CayleyTableGroup (M, l a b e l s = [ e , a , b , c ] ) ;

This assigns labels to each group element with e= 1, a= 2, b= 3 and c= 4.
When we draw the Cayley table, we get Fig. 4.

Note that Maple is smart enough to deduce that element c (number 4
in the matrix M in 1) is formed from a ∗ b, so it uses ab to label the row
and column corresponding to c. It also deduces that e is the identity, and
represents it by 1 in the Cayley table.

Cayley tables can be generated for larger groups such as S5 with 120
elements, but they are of limited use (although they can produce some nice
artistic patterns).
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