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o Anton Mellit updated his status.
e January 9, 2017 - Fasa, Iran - &
Suppose A is an abstract algebra (or module, or some other structure), by which | mean an
algebra given by generators and relations. Suppose B is a concrete algebra, by which | mean an
algebra given by a certain explicit vector space with operations. Suppose you want to prove that A
is isomorphic to B. This is what you should do:
1) Construct a homomorphism phi from A to B. This means you should say where each generator
of A goes and check that each relation of A holds in B.
2) Prove that phi is surjective. This means you should show how arbitrary element of B can be
expressed in terms of your generators, using the structure of B.
3) Prove that phi is injective. This means you should construct a candidate basis of A, show that
every element of A can be expressed as a linear combination of the basis elements using the
structure of A, and show that the images of the basis elements are linearly independent in B.
The step 3 is usually the most difficult. Note that steps 1,2 involve computations in B, while step 3
involves computations in A, provided that it is somehow clear that the images of the basis
elements in B are linearly independent. Also note that these three steps are independent in the
sense that you can hardly use results from one step to make another step easier.
It is surprising how often this is messed up in math papers. Basically the authors feel that
something needs to be proved, but what they write is irrelevant. For instance, step 3 simply
repeats the arguments of step 2 in a hope that the result somehow follows. And referees don't
seem to notice that some nonsense is written.
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