Problem 1. The following questions are about ternary expansions and the map

3z z<1/2
T(z) = <
@ {3—330 z>1/2.

14

Find real numbers whose ternary expansions are:
1. 0.0010
2. 0.002
3. 0.0101
4. 0.20

v

Are any of the above elements of the Cantor middle-thirds set I'? Are any of them endpoints
of I?

o

Find a ternary cxpansion of cach prime period 2 point of T.

I

Suppose z € T with ternary expansion 0.a;asas . ... What is the ternary expansion of T(z)?
Note that you'll have to consider two cases. In one of the two cases it will be helpful to note
that Y20 2/3" = 1.
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Problem 2. The following questions are about the sequence space on two symbols

5 = {(20, 71,2, ) : T, € {0,1}Hor all n. > 0}
with distance function d given by

i) =y ol

n=0
and the shift map o : £ — ¥ given by o(z, z1,22,...) = (z1,22,...).
a. Find the distance d(z,y) when
1. z = (100),y = (010)
2. z = (1011),y = (01)

b. Find the two sequences which are midway between z = (0) and y = (I). In other words, find

21 and 2y such that d(z, ) = d(y, z;) = d(z,y)/2 for i = 1,2.

c. Which element of ¥ is furthest from the sequence (sps1s2...)?

. Let z = (0). Find y € © which is an eventually fixed point of o such that d(z,y) < 1/2°.
e. Let z = (0). Find y € X and N € N such that d(z,y) < 1/2 and d(o™ (z),0¥ () = 2.
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Problem 3. State whether cach of the following is true or false.
a. The set ¥ = {(s,51,,...) € ¥ : 84 = 0} is dense in .

b. Consider = 9/10 € T". The itinerary of z is just its ternary expansion with each digit divided

by 2.
c. Suppose F : X - X and G : Y — Y are j ical systems with
h:X — Y. If gy € X is an eventually fixed point of F then h(z) is an eventually fixed point
of G.

d. The shift map has 30 prime period 5 points.
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