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Abstract. In this paper a new tool, the cozero maps, is introduced to study algebraic
structures in pointfree topology, which generalizes cozero elements and the cozero
part of a frame. The slim regular algebraic cozero maps are represented. We proved
that they are cι or sι up to isomorphism and, if c : M → L is a slim regular algebraic
cozero map, then M is archimedean and L is algebraic completely regular.
Also, with the help of cozero maps, we introduce the notion of cozero transformation
and, using this concept, we obtain a general theorem which contains, as particular
cases, both Gelfand and Katutani pointfree dualities.
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Introduction. The cozero part of a frame is a powerful tool serving pointfree
topology. The concepts of pseudocompactness, realcompactness, and realcomplete-
ness are defined using the frame of real numbers. These are closely studied using
the cozero part of a frame in pointfree topology [5, 6, 7, 12, 14]. The cozero ele-
ments of a frame have nice applications in many results and theorems. In this paper
we present a more general concept, the cozero maps, which extends cozero elements.

The necessary background on pointfree topology and f -modules is given in
Section 1.

In Section 2, first we define cozero map, and the three properties, slim, algebraic,
and regularity for cozero maps.

For a given cozero map c : M → L, we introduce a pair of maps (e, �) between
two frames L and L(M). Using this pair, we define a homomorphism between L
and CL(M) for a regular cozero map c, and by the way, we prove that every slim
algebraic regular cozero map is isomorphic to the cozero map cιM : M → CL(M)
(Theorem 2.5).

The frame CL(M) of all closed �-ideals of a bounded f -module, plays an im-
portant role as a frame isomorphic to the maximal spectrum, is a saturation of the
frame L(M). The maximal spectrum had been used to give the pointfree Gelfand
duality [1, 4] and the pointfree Kakutani duality [9, 11, 13].

In Section 3, the concept of cozero transformation is given. We define continuity
and uniform continuity of cozero transformations, and prove that the classical
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