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Abstract: Alternative algebras which are L-isomorphic to a central
division quaternion aigebra of characteristic 2, and to a central division
Cayley-Dickson algebra of characteristic 2 are studied. In the second case,
we show they are purely inseparable extension fields with dimension 8 or

central division Cayley-Dickson algebras.

Introduction

Alternative algebras which lattice of subalgebras is L-isomorphic to
the lattice of subalgebras of a semisimple non division alternative algebra,
and to a central division Cayley-Dickson algebra of characteristic not two
were already studied in [3]. Here we complete (3], showing what happens

with central division Cayley-Dickson algebras with characteristic two.

We recall an alternative algebra is a not necessarily associative

algebra that verifies the following identities:
y-x(xy) yri-(yx)x (1)

From (1) we remark that associative algebras are alternative. But there are
alternative algebras that are not associative. For example simple alternative
algebras are associative or Cayley-Dickson algebras [1], [2], and the last

ones are not associative.

In the following by an alternative algebra we mean an alternative

algebra over a field F with characteristic 2 and finite dimensional.
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The map @ from the lattice of subalgebras of A onto the lattice of
subalgebras of B, denoted by L(A) and L(B) respectively, is said L-isomor-
phism if it is a one-to-one map and it verifies:

®( CvD ) = ¢(C) v ®(D) and o( CN D) =o(C) N (D)
for all C, D < A and where CvD=the least subalgebra of A containing C and D.

Now we show the table of the basis of a central Cayley-Dickson
algebra C over a field F with characteristic 2, where the element 1 is

omitted
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From [4] it is known that maximal subalgebras of C are quaternion
algebras. Thus, for study aiternative algebras L-isomorphic to a central
division Cayley-Dickson algebra with characteristic 2, we need to know first
alternative algebras, A, L-isomorphic to , central quaternion division
algebra with characteristic 2 ( then Q has a basis (1, v,,v,,v,v,)). Because of
[3] A will be a nilpotent algebra or a division algebra.

Lemmal. A nipotent alternative algebra, A, is L-fsomorphic to Q if
and only i A is three dimensional over F and has a basis over F, (4, b, ¢/
such that his mulliplication table is given by 2.ab=-c ba-0 & =)
with ye F-(0), and moreover F must verdy that the equation X N y=0
has not solution in F,

Proof- (see [3])

Lemma 2: ZLer A be a division alternative algebra L-isomorphic to
Then A is a purelv inseparable eight dimensional extension field of Fora
division central quaternion algebra.

-Proof -



Subalgebras of Q with length two will be purely inseparable
extension fields of F or separable extension fields of F with dimension 2,
such that two of them. which are different have intersection F and they
span all Q.

In the same way than [3] we can show now A is a purely inseparable
extension field with dimension eight or A is m°-dimensional division
associative algebra with length three and where m is the dimension of the
subfields of A with length two (which must be purely inseparable extension
fields of F or separable extension fields of F).

Since characteristic of F is 2, we will have m=2 and therefore
dimension of A is 4. But then A is a simple quadratic algebra. From (5] A
will be a central division quaternion algebra.

Theorem: [/ A 15 an alternative algebra L -rsomorplirc lo a centraf
drvision Cavieyv-Dickson algebra wilh characteristic 2, then A is a purely
nseparable extension freld of F with dimension eight or a division central
Cayleyv-Dickson ajgebra

-Proof -

Apply [1] and this fact: In C the subalgebras Q;, Q, with F-basis (I,
v1.Vavav ), {1, vV +vVv,, Vv +yvy) have the following property: Q;nQ, =F.

Corollary: /F F is a perfect tield and 4 is an afternative algebra L -
somorphic to a central division Cayley-fhickson algebra, then A is also a
central division Caviey-Dickson ajgebra.
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