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Abstract. In Journal of Lie Theory 25, Issue 4, the paper entitled Isomor-
phism classes of k-involutions of algebraic groups of type ¥4 appeared with an
error in the statement of Lemma 4.5, and the subsequent proof is invalid. The
results that follow in the original paper, however, are implied by the statements
of this note, which therefore effectively replace Lemma 4.5 of the original paper.
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1. Certain involutions in Aut(.A4)

In Isomorphism classes of k-involutions of algebraic groups of type Fy Lemma
4.5 [1] is stated as an if and only if statement that isn’t true without making
some assumptions on the k-algebra A and theautomorphism ¢t € Aut(A). In
particular the characteristic of k£ can not be 2, and we now assume there is a
decomposition of A with respect to a nondegenerate bilinear form that is left
invariant by our automorphism of order 2. The following three statements are
meant to replace Lemma 4.5 and the remainder of the results in Isomorphism
classes of k-involutions of algebraic groups of type F4 follow from these statements.
The following statements are also included in [2].

Lemma 1.1. Let A be an algebra. If t,t' € Aut(A) are Aut(A)-conjugate,
then their respective fixed point subalgebras D, D' C A are isomorphic.

Proof. We start by assuming there exists a g € Aut(A) such that gt = t'g.
Take a € D, the fixed point subalgebra of A with respect to t,

gt(a) =t'g(a), g(a)=1tg(a),
and g(a) € D', the fixed point subalgebra with respect to ¢'. Now we just reverse
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the argument using the fact that g € Aut(A) and tg~! = g~ 't'. This shows us
that g~'(a’) € D’ for all «’ € D', and so g(D) =D'. n

Before we look at the partial converse we consider the following situation.

Proposition 1.2.  Let A is a k-algebra where k is a field and char(k) # 2. If
t € Aut(A), > =id, D is the subalgebra of A fized by t, and

A=Dao D,

with respect to a nondegenerate bilinear form that is left invariant by t, then for
b € DY we have t(b) = —b.

Proof. Let A= D®D* such that D is the fixed point subalgebra of t € Aut(A)
such that t? = id. Let b € D*; then t(b+¢(b)) = t(b)+b = b+t(b) = b+t(b) € D.
Now if we choose a € D we see that (a, b+t(b)) = (a,b)+(t(a),t(b)) = 0, since t is
an isometry, so b+t(b) € D+. We have b+t(b) € DADL = {0},s0 t(b)=—b. m

Lemma 1.3.  Let A be a k-algebra with a nonsingular bilinear form where k is
a field not of characteristic 2. Assume t,t' € Aut(A) are elements of order 2 that
have fized point subalgebras D, D’ respectively, and g(D) =D’ for g € Aut(A). If
g leaves the bilinear form on A invariant and

A=DaeD =D oD
Then t and t' are Aut(A)-conjugate.

Proof. Let D,D' C A such that D and D’ are the fixed point subalgebras
of t,t' € Aut(A) respectively, and t* = " = id. Let g € Aut(A) be such that
g(D) = D'. Suppose a € D and b € D+. We assume that A has the following
decomposition, A = DODL = D'@D'*. Notice g(D'*) = D+, and we take a € D
and b € D+, then by 1.2 we have

t'gla+0b) = g(a) — g(b) = g(a — b) = gt(a+1b). u
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