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Abstract

A map 6 : A — B between algebras A and B is called n-multiplicative if
O(aray - --a,) = 6(ar)b(az) - - - 0(ay)

for all elements a1, as, ..., a, € A. If 0 is also linear then it is called an n-homomorphism.
This notion is an extension of a homomorphism. We obtain some results on automatic
continuity of n-homomorphisms between certain topological algebras, as well as Ba-
nach algebras. The main results are, extensions of Johnson’s theorem for surjective
n-homomorphisms, a theorem due to C. E. Rickart for dense range n-homomorphisms,
and two theorems due to E. Park and J. Trout for s-preserving n-homomorphisms
on Imc *-algebras. Also, we show that for a commutative regular Fréchet algebra
(A, {p.}), A/ kerp,, is a Fréchet Q-algebra if 7 '(RadA,,) C ker p,,, where A, is the
completion of A/kerp,, with respect to the norm p! (z + kerp,,) = pn(z) (x € A)
and 7, : A — A,, is the natural projection, x — = + kerp,,. Then we show that if
(A, {p,}) is a commutative regular Fréchet algebra such that 7 '(RadA,) C ker p, for
all large enough r € N, (B, {¢.}) is a commutative semisimple Fréchet algebra and T
is an n-homomorphism from A into B such that T'(ker p,.) C ker ¢, for all large enough
r € N, then T is continuous. Next, we study the automatic continuity of A-module ho-
momorphisms from a Fréchet A-module into a Banach A-module, where A is a unital
Fréchet algebra. Finally, we show that if A is a unital Fréchet algebra with a contin-
ued bisection of the identity and B is a Banach algebra, then every homomorphism

0 : A — B is automatically continuous.

2010 Mathematics Subject Classification : Primary 46H40, 46H05; Secondary
46K 05, 46J05.

Keywords: Automatic continuity, n-homomorphism, Topological algebras, Imc al-
gebras, Q-algebras, Fréchet algebras, Regular Fréchet algebras, Semisimple, Strongly
semisimple, Factorizable algebras, Module homomorphism, n-involution, Imc x-algebr-
as, #-preserving n-homomorphisms, Continued bisection of the identity, Fréchet A-

module.
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