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1. Introduction. By a continuum here we mean a compact, con-

nected metric space; by a polyhedron, a nondegenerate triangulable

continuum. If K is a continuum, let L{K) denote the collection of all

continua homeomorphic to a limit of an inverse sequence of mappings

from K onto K, let S{K) denote the collection of all continua homeo-

morphic to a limit of an inverse sequence with a single bonding map

on K, and let i denote the interval [0, 1 J.

It is known ([4] or [9, Theorem 1*], together with [10, Theorem

5]) that L{I) is also the collection of all nondegenerate chainable

continua, and the mappings involved in an inverse limit sequence for

a chainable continuum are often thought of as following a pattern

suggested by the successive chains for the continuum. Nevertheless,

Henderson showed [5] that the pseudo-arc, in spite of its increasingly

complex patterns of chaining, is an element of S{I), while Mahavier

[8] showed that there is another element of L{I) which is not in S{I).

Mahavier's result raised the problem of characterizing the elements of

S{I), which is still unsettled (a partial solution can be found in [ll]).

Recently, Jolly and J. T. Rogers have shown [6] that there are four

maps from [0, l] into [0, l] such that every chainable continuum can

be obtained as an inverse limit using only these four maps.

In this note we generalize Mahavier's result by showing that if P

is any polyhedron, then S{P) is a proper subcollection of L{P). This

is not the case if P is any continuum, for if P is a pseudo-arc then

each element of L{P) is a pseudo-arc, and S{P) =L{P).

Theorem 1 seems of some interest in itself. Burgess has shown [2]

that not every chainable continuum can be obtained as an inverse

limit on circles. Curiously, this is a peculiarity of one-dimensional

polyhedra, as the theorem shows (Fort and Segal have already shown

[3] that an arc is obtainable as an inverse limit on 2-cells).

2. Preliminaries.
Definition. If î>0, a transformation/from a metric space X onto

a space Y is called an t-map if and only if / is continuous and if P is

a point of Y, then/-1(P) has diameter^«. The space X is said to be

Y-like if and only if there is an i-map from X onto F for each «>0 [9].
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Theorem 1. If n>\, P is an n-dimensional polyhedron, and C is a

chainable continuum, then C is an element of L(P).

Proof. By a result of Kuratowski and Ulam [7, p. 251 ], if n> 1 and

P is an w-dimensional polyhedron, then the interval [0, l] is P-like.

Also, since C is chainable, C can be e-mapped onto [O, l] for each

€>0. Hence C is P-like, and by a theorem of Mardesic and Segal

[9, Theorem 1, p. 148], C is an element of L(P).

Theorem 2. If P is a one-dimensional polyhedron, there is an element

M of L(P) such that the only homeomorphism from M onto M is the

identity.

Proof. Let K denote a triangulation of P, sh • • • , sn denote the

one-simplexes of K, and T17 denote the chainable continuum of

Andrews [l ], no two of whose nondegenerate subcontinua are homeo-

morphic. M contains n mutually exclusive continua, Mi, • • • , M„,

such that for each i (1=î^«)T17j is chainable from a point Ai to

another point B(. Let T denote a transformation that throws, for

each i (1 ¿i^n), A( onto one endpoint of s< and T3¿ onto the other.

Let M' denote the continuum obtained from Mu • • • , M„ by identi-

fying points that are thrown by T onto the same vertex of K. Clearly

then TI7' is an element of L(P). Moreover, if 0 is a nontrivial homeo-

morphism from T17' onto M', then some two nondegenerate subcon-

tinua of T17' are homeomorphic, which is impossible.

3. Limits with single bonding maps. Little change is required in

Mahavier's proof of his Theorem 1 [8] to show:

Theorem 3. If P is a polyhedron and M is an element of S(P), then

there is a nontrivial homeomorphism from M onto M.

Theorem 4. If P is a polyhedron, there exists an element of L(P)

which is not in S(P).

Proof. If P is one-dimensional, then Theorems 2 and 3 give the

conclusion. If P is «-dimensional («>1), then by Theorem 1 every

chainable continuum is an element of L(P), and again Theorems 2

and 3 suffice.
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