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Dynamical Systems

(X, f)

f: X=X



Orbits

Definition 1.1. An orbit of z¢o € X is the set:

{zo, f(x0), f2(330)7 fg(ﬂi’o)a ooy JM(®0)s - .- }



Orbits

Definition 1.1. An orbit of xg € X is the set:

{zo, f(x0), f2(370)a fg(ﬂfo)a ooy JM(x0), - -




Metric

Let (X, d) be a compact metric space, and f: X — X a continuous map.
For each n € N, the function

do(x, y) = max_d(f*(x), )



Spanning sets

For ¢ > 0, A C X is (n,¢) spanning if Vx € X,3y € A such that d,(z,y) < ¢



Spanning sets

For ¢ > 0, A C X is (n,¢) spanning if Vx € X,3y € A such that d,(z,y) < ¢

span(n, e, f) is the minimum cardinality of any (n,€) spanning set.



Topological Entropy

h(f)= lim lim llog(span(n €, f))

e—>(0t n—>o0



Conjugacy

X > X
@ ©
Y > Y




Conjugacy

X s X pof=goyp
© ©
Y > Y




Conjugacy

s X pof=gop

¢ is a continuous bijection




Conjugacy

s X pof=gop

¢ is a continuous bijection

¢~ ! is continuous




Entropy is invariant under conjugacy [2]

Theorem 5.4. If (X, f) and (Y, g) are two topologically conjugate dynamical sys-
tems with conjugacy ¢ :' Y — X then h(f) = h(g).



Horseshoe [1]




Horseshoe




Horseshoe is conjugate to the Full Shift



Full Shift
z =...100101.101000. ..



Full Shift
z =...100101.101000. ..

o(z) =...1001011.01000. . .



Full Shift
z =...100101.101000. ..

o(z) =...1001011.01000. ..

o~ '(2) =...10010.1101000. . .



Full Shift Calculation

Given € > 0,n € N, we want to find our minimum (n, ) spanning set A.



Full Shift Calculation

Given € > 0,n € N, we want to find our minimum (n, ) spanning set A.
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Full Shift Calculation

Given € > 0,n € N, we want to find our minimum (n, ) spanning set A.
Jm € N such that Q—l,g < £
Let z € {0,1}%. To find y such that d,(z,y) < &:

z=...011010.110100...

y = 011010.110100



Full Shift Calculation

Given € > 0,n € N, we want to find our minimum (n, ) spanning set A.
Jm € N such that 51,; < i€
Let z € {0,1}%. To find y such that d,(z,y) < &:

z=...011010.110100....

y = 011010.110100
A= {z® :w e {0,1}7+2m)



Full Shift Calculation

|A| s 2n+2m



Full Shift Calculation

|A| s 2n+2m

1
: C —1 2n—|—2m
El_l)%l_i_ hyl;ri) Bip og( )



Full Shift Calculation

|A| s 2n+2m

1
: : —1 2n—|—2m
81_1>r51+ h,iri) BUp og( )

1
lim limsup —(n 4 2m) log(2)

m—00 pn oo N



Full Shift Calculation

|A| s 2n—{—2m

1
: : —1 2n—|—2m
81_1>r(1)a+ hiri BUp og( )

1
lim limsup —(n + 2m) log(2)

m—00 pnyoo N

2
lim lim sup (1 + Tm) log(2)

m—o0 np_y00



Full Shift Calculation

lim sup
n—o0

(1+



Full Shift Calculation

2
lim sup (1 + _m) =1

n—oo

lim log(2)

m—0o0



Full Shift Calculation

2
lim sup (1 + _m) =1

n—oo

lim log(2)

m—0o0

log(2)



Open Question:
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Thank you!



