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and f : N4n −→ M4n a Qn-equivariant homotopy equivalence. Then f is Qn-homotopic to a
Qn-homeomorphism.

The proof of the main theorem follows the methods of [6] and [5].
• We show that the action on Nn is locally regular. For this result, we first prove that Nn has
the same isotropy groups as Mn and f is an isovariant homotopy equivalence. Then we prove
that the action on Nn is locally regular. That is quite different from the torus case. The reason
is that this part depends on the representation theory of the underlying group. But Qn is not
abelian and thus its representation theory is more complicated that that of T n. So, we need a
more thorough analysis in this case.
• Let Y be the quotient manifold with corners of the action. We prove thatNn is Qn-homeomorphic
with the standard model constructed from Y . For this, there is an obstruction theory analogous
to the torus case.
• The rest is standard. The map f induces a face preserving homotopy equivalence φ : Y −→ X.
Induction and standard surgery methods imply that φ is face homotopic to a face homeomorphism
ψ. The map ψ induces a Qn-homeomorphism g : Nn −→Mn that is homotopic to f .
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Let E ,F be Archimedean vector lattices.The Fremlin tensor product E
⊗
F of E and F was

introduced by Fremlin in [6]. E
⊗
F contains the algebraic tensor product E

⊗
F as an ordered

vector subspace satisfying density properties. The Fremlin projective tensor product E
⊗̂
F of

Banach lattices E and F is a Banach lattice, [7]. It contains the Fremlin tensor product E
⊗
F as

a norm dense normed lattice. It is known that the Fremlin tensor product A
⊗
B is an f -algebra if

A and B are f -algebras, [4,5]. Also, we know that if A and B are Banach lattice f -algebras, then
the Fremlin projective tensor productA

⊗̂
B of A and B is a Banach lattice f -algebra, [9].

A vector lattice E under an associative multiplication is called a lattice ordered algebra whenever
the multiplication makes E an algebra with the usual properties and multiplication of positive
elements in E is positive. A lattice ordered algebra A is called an f -algebra if x ∧ y = 0 for every
x, y ∈ A implies (zx)∧y = (xz)∧y = 0 for all z ∈ A+, where A+ denotes the positive part of A. . A
Banach algebra A is called a Banach lattice algebra if A is a Banach lattice and the multiplication
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of positive elements in A is positive. A Banach lattice algebra A is called a Banach lattice f -algebra
if A is an f -algebra.
Definition 1. A net (xα) in an Archimedean vector lattice E is called order convergent to x ∈ E
if there exists a net (yβ) satisfying yβ ↓ 0, and for any β there exists αβ such that |xα− x| ≤ yβ for
all α ≥ αβ.
Definition 2. Let A be an f -algebra. A net (xα) in A is called multiplicative order convergent to
x ∈ A if |xα − x|.u→ 0 convergences in order for all u ∈ A+.
Definition 3. A lattice ordered algebra A is called a normed lattice ordered algebra whenever it
is a normed vector lattice and ‖x.y‖ ≤ ‖x‖‖y‖ holds for all x, y ∈ A.
Definition 4. A net (xα) in a normed lattice ordered algebra A is called multiplicative norm
convergent to x ∈ A if ‖|xα − x|.u‖ → 0 for all u ∈ A+.

The concept of convergence in f -algebras related to multiplication was given before by A. Aydin,
[1,2]. The studies under the unbounded order convergence and unbounded norm convergence in
vector lattices and Banach lattices were done before by many authors.

O. Zabeti applied the unbounded order convergence to the Fremlin tensor product of vector
lattices and the unbounded norm convergence to the Fremlin projective tensor product of Banach
lattices in [10].

Our aim is to investigate the multiplicative order convergence in the Fremlin tensor product of
two f -algebras and the multiplicative norm convergence in the Fremlin projective tensor product
of two Banach lattice f -algebras.

For this subject, we give the following references.
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