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Hosokawa gave an example of an open mapping f between continua such that the
induced mapping C (f ) between hyperspaces of all subcontinua is not open. In this
note we show a much simpler example than one of Hosokawa.
.  ªãå®¢áª¨©.  ¬¥âª ®¡ ¨¤ãæ¨à®¢ ëå ®â®¡à ¦¥¨ïå //  â¥¬ â¨ç÷
âã¤÷ù. { 1999. { .11, ü 2. { C.219{220.
®á ª ¢ ¯à¨¢¥« ¯à¨¬¥à ®âªàëâ®£® ®â®¡à ¦¥¨ï f ¬¥¦¤ã ª®â¨ãã¬ ¬¨ â ª®£®, çâ® ¨¤ãæ¨à®¢ ®¥ ®â®¡à ¦¥¨¥ C (f ) ¬¥¦¤ã £¨¯¥à¯à®áâà áâ¢ ¬¨ ¯®¤ª®â¨ãã¬®¢ ¥ ï¢«ï¥âáï ®âªàëâë¬.  íâ®© § ¬¥âª¥ ¬ë ¯à¨¢®¤¨¬ § ç¨â¥«ì®
¡®«¥¥ ¯à®áâ®© ¯à¨¬¥à ç¥¬ ¯à¨¬¥à ®á®ª ¢ë.

Hosokawa in [1] proved that if a mapping f : X → Y between continua is monotone (quasiinterior) then the induced mapping C (f ): C (X ) → C (Y ) between hyperspaces of all nonempty
subcontinua is monotone (quasi-interior), and C (f ) is con uent if f is con uent and Y is locally
connected. He also gave an example ([1], Example 3.2, p.4) of an open mapping f from a continuum
X onto a continuum Y such that the induced mapping C (f ) is not open. This continuum X is
rather complicated (it is not locally connected and not acyclic). Later in [2] Hosokawa gave an
example of an open mapping from two-dimensional locally connected continuum into itself such
that the induced mapping is not open. Both continua of examples of Hosokawa have in nite
dimensional hyperspaces of subcontinua.
In this note we provide an example of an open mapping f between the simplest continua, i.e.
from the unit interval onto itself such that C (f ) need not be open.
Example. There is an open mapping f
C (f ): C ([0, 1]) → C ([0, 1]) is not open.

from the closed unit interval [0, 1] onto itself such that

Proof. It is known that the mapping h([a, b]) = (a, b), for [a, b] ∈ C ([0, 1]) is a homeomorphism
between C ([0, 1]) and the triangle T in Euclidean plane of vertices (0, 0), (1, 1) and (0, 1) (see [3],
Example (0.54), p.30).
De ne f : [0, 1] → [0, 1] as follows
{
f (x ) =

2x
2 − 2x

[

]

for x ∈ 0, 21
(
]
for x ∈ 12 , 1 .

It is clear that f is open. Let T1 be a triangle of vertices (0, 0), ( 12 , 12 ), (0, 12 ), T2 a triangle
of vertices (0, 21 ), ( 21 , 12 ), (0, 1), T3 a triangle of vertices (0, 1), ( 12 , 12 ), (1, 1) and note that T =
1991 Mathematics Subject Classi cation. 54B20, 54C05.
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T1 ∪ T2 ∪ T3 . It is easy to verify that f induces the following mapping C (f ) = g1 ◦ g2 ◦ g3 from T
onto T , where g3 : T → T1 ∪ T2 is de ned as follows:
g3 | T1 ∪ T2 = idT1 ∪T2

and g3 | T3 is the symmetry with respect to the line y = 1 − x, g2 : T1 ∪ T2 → T1 is de ned as
follows:
g2 | T1 = idT1
and g2 | T2 is the orthogonal projection into the line y = 12 , g1 : T1 → T is the homothety with
degree two.
It is easy to see that the mapping g1 ◦ g2 ◦ g3 transforms triangle T2 with the nonempty interior
onto a straight line segment with the empty interior, and thus it is not open.
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