FUN WITH MULTIPLICATION TABLES

Look at the following multiplication table for the s@f = {m1, m2}:

* |ml m2
ml| ml m2
m2| m2 ml

Recall that ford to be a group, it needs to have an associative binary
operations, an identity, and every element needs to have an inverse. Since
M is given by a multiplication table, you can check that the binary opera-
tion is well defined by looking to make sure that everything in the table is
in M.

1.1 Check to see whethdr is a group. Write out each equation that you
have to check to see that the operationMnis associative, thaZ has an
identity, and that each element &f has an inverse.

Next we will have GAP do the same thing. You will have to read in the
functions, Assoc, Ident, Inver. You can do this with Read command.
For example;

gap>Read( " Assoc");

Once you have read in all of these functions, you can run once you put
your table in. You do that with the commaivhgma * Use the command:

gap>m =MagmaByMul ti plicationTable([[1,2],[2,1]]);

Notice that when we do this, we put in the 1 and the 2 from the first line
of the table, but not the m. GAP will put the m in for you. Unfortunately,
it seems to be the only letter it will put in, so we should call all of our sets
with a binary operation m. So it goes.

M agma s not a standard mathematical term. It means a set with a binary operation. It
was used by a famous fictional French mathematician (and real French general).
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2 FUN WITH MULTIPLICATION TABLES

Next run the functions you read in, so that you can check your calcula-
tions from 1.1. Start with Assoc.

gap>Assoc(m;

This will give you each equation you should have checked to see if M was
associative, along with whether the equation is true or false. Next check if
each element is an identity with ldent.

gap>l dent (m

This will check to see if each element of M is an identity. Last, check if
each element has an inverse with Inver.

gap>l nver(me);

Here e is thenteger corresponding to the identity you found. For exam-
ple if the identity wasn2 you would typel nver (m 2) ;

1.2 You have now checked all the group properties. Is M a group? After
you have an answer, check it by using the commas@r oup( N ;

1.3 Now do the same thing with the following multiplication table. Check
and see if it is a group by hand, then check usdsgoc, | nver, and
| dent . Only useAsG oup after you have checked everything else.

* Iml m2 m3
mliml m2 m2
m2|{ml m2 m3
m3|{ml m3 m2

You can also check sets we have already seenSlkand D, using these
functions.

1.4 Write out the multiplication table fof;. Would you like to check by
hand that this is a group.

1.5 CheckS; using the functions we used above. To §etyou need the
command
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gap>s3 := Symetri cGoup(3);



