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s this number has period Lo

Alternafively: note that
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Thos 251 /(2% — 1) has the hinary representation
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50 has period k.
Hence 2 (& = 3} has period 3; 77 (k = 4) has period 4: and §2 (k = 3) has period 5. The

number with period & is
Lo
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(i} The Ekth iterate of the binacy pumber (Whybabs . .. depends: on whether by iz 0
or 1; if by = 0 the kth iterate is Obpegbpiabisq. .. while if &, = 1 the kth iterace 15
000 Ly B gl - A number of the form 0011 ... could arise only if £, contamned the
digits O01L ar 1100 {as a congecutive group), while & number of the form 0.101. .. could
arise only if £, contained the digics 0101 or 1010. Noae of these is possible; the fivst two
Lave two adjacent 15 and the second two a single 0 sandwiched between two 15

The given number is clearly not periodic. since it is not eventually repeating: its orbit is
o dense as it does not enter the interval whose endpoinis are 000 and 001111 ... = 0.1,
not does it enter the interval whose endpoints are 00100 and 3010111, = Q.10

relfi} The Jarobian determinant of the map is
[ 1
=1 e{2y—1)

Hence the map is ares-preserving.
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[ii) The fixed poincs are at the roots of
p=1 and y==zooyly=I)
Substituting from the first of these in the second we obtain ey = yie + 2} thus g =0 and
v = {e+ 2}/c. The fixed points are therefore
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{0.0) and (T )

c
The trace of the Jacobian matrix is T = ¢[2y — 1), and for the fixed point to be stable
we need [T] <2 My =0,T = ¢, so this fixed point isstable if [f < 2. Ty = ({c+2)/c,
T'=c+4, 8o the condition for this fixed point to be stable s —6 < ¢ < -2,



