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Notations and assumptions

(X, p) - compact metric space
O(z0) -the family of all neigbourhoods of z

By(xo,e) = {z € X : p(xo,x) < €}

frX =X, )=, " 2) = f(f"(2))
Fix(f) ={z € X : f(zx) =}
A ? B < BcC f(A)

h(f) - entropy of a function f

F Cexp(X)\ 0 - a family such that each nonempty open set contains

some element of F.
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Y- open subset of X.

Vr={(A1,... Ap) meN, A1 ... A, €F, Ay,... A, CY, ANA; =0}
For a sequence A = (41,...,Ap) € 19); we define the matrix

Ma g = [mi]]%_; in the following way:

0 otherwise.

The entropy of a function f with respect to a sequence
A= (Ay,...,Ap) € 19}(:

loga(./\/l}«jf) if U(MF,f) > 0,
0 if o(Mpy) = 0.

where o(Mp,f) = limsup {/tr(M7 ;).
n—00 ’

Hf(F):{
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1
Hr (V) = Sup{ann(F) Fevhnane N}.

H. Y .
=0 if h(f) € (0, 00),

d(F, f,Y) =41 if Hr ;(Y) = ocor h(f) =0,
0 if Hr ;(Y) € [0,00) and h(f) = oo.

A density of entropy of f with respect to F at the point x(:
Ex t(xo) = inf{d(F, f,V):V € O(xo)}
We say that a point g € X is an F-focal point of entropy of f if:
Er f(xo) = 1.
Ex(f) - the set of all F-focal points of entropy of f.
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Nonwandering and recurrent points

Let f: X — X. We say that a point o € X is a wandering point for f
if there exists a set U € O(xg) such that U N fi(U) = () for any i € N.

A point which is not a wandering point for f is called nonwandering
point for f.

Q(f) - the set of all nonwandering points for f.

A point zg € X is called a recurrent point for f if there exists a
sequence {ny}ren of positive integers such that zp = klim e (x0).
—00

R(f) - the set of all recurrent points for f.

R(f) < Q(f)
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Let f : X — X be a function such that h(f) > 0 and F C exp(X) \ {0}
be a family such that each open set contains some element of F. If

x € X is an F-focal point of entropy of f then x is a nonwandering
point for f.
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Let f : X — X be a function such that h(f) > 0 and F C exp(X) \ {0}
be a family such that each open set contains some element of F. If

x € X is an F-focal point of entropy of f then x is a nonwandering
point for f.

Example

X =10,1], f(x) = 1. Obviously h(f) = 0.
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Let f : X — X be a function such that h(f) > 0 and F C exp(X) \ {0}
be a family such that each open set contains some element of F. If

x € X is an F-focal point of entropy of f then x is a nonwandering
point for f.

Example

X =1[0,1], f(z) = 1. Obviously A(f) = 0.
Each point zp € [0,1) is F-focal point of entropy of f, but it is a
wandering point for f.

h(f)=0= Ex(f) = X.

E.Korczak-Kubiak, A. Loranty, R. Pawlak Stara Lesnd, September 2014 6 /11



Let f : X — X be a function such that h(f) > 0 and F C exp(X) \ {0}
be a family such that each open set contains some element of F. If

x € X is an F-focal point of entropy of f then x is a nonwandering
point for f.

Example

X =[0,1], f(x) = 1. Obviously h(f) = 0.
Each point z¢ € [0, 1) is F-focal point of entropy of f, but it is a
wandering point for f.

Let U € O(xg) be such that 1 ¢ U. For any i € N we have
UNnfU)=Un{1}=09.
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We will say that f € J(F) if for any n € N and for any sequence
(Ay,..., A1, A) € 1955 such that

Al Ay — ... — A, 1A, =A
1f" an fn mlfn m 1

there exists 29 € Ay such that f"*™~1(xy) = zg and
frriT(zg) € Ajyq, fori e {1,2,...,m — 1}
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Al Ay — ... — A, 1A, =A
1f" 2f" fn mlfn m 1

there exists 29 € Ay such that f"*™~1(xy) = zg and
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Let f: X — X be a function such that h(f) > 0 and f € J(F). If zg is
F-focal point of entropy of f, then h(f | (U N R(f))) = h(f) for any
U e O({L'())
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Let f: X — X be a function such that h(f) > 0 and f € J(F). If xo is
F-focal point of entropy of f, then h(f | (U N R(f))) = h(f) for any
U e O({L'())

Ex(f) = X but R(f) = {0,1}.
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JF-modifiable function
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JF-modifiable function

(X, p) - compact metric space being an m-dimensional manifold with
boundary
A topological space X is called an m-dimensional manifold with
boundary if it is a second countable Hausdorff space and every point

x € X has a neighbourhood that is homeomorfic to an open subset of
H™ = {(z1,...,%m) : Tm > 0}.
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(X, p) - compact metric space being an m-dimensional manifold with
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fg: X=X
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.
JF-modifiable function

(X, p) - compact metric space being an m-dimensional manifold with

boundary
fg: X=X
V(fig) ={z e X: f(z)#g(z)}

pu - metric of uniform convergence

We say that a continuous function f: X — X is F-modifiable
at a point x if
for any € > 0 there exists a continuous function g such that

xo is an F-focal entropy point of g, p,(f,g9) < e and V(f,g) C B,(zo,¢).
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JF-modifiable function

(X, p) - compact metric space being an m-dimensional manifold with

boundary
f,g: X —-X

V(f9) ={z e X : f(z) # g(x)}

pu - metric of uniform convergence

We say that a continuous function f: X — X is F-modifiable
at a point x if

for any € > 0 there exists a continuous function g such that

xo is an F-focal entropy point of g, p,(f,g9) < e and V(f,g) C B,(zo,¢).

Theorem 4.

Let X be a compact metric space being an m-dimensional manifold,
f: X — X be a continuous function, xy € Fix(f) and F be a family of
all closed subsets of X. Then f is F-modifiable at the point xg.
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