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1. Introduction and the main results

The tent map is an iterated function forming a discrete-time dynamical system. The tent map demonstrates a chaotic
dynamical behavior. In Bae et al. (2010a), we have developed the uniform laws of large numbers generated by the tent map.

The aim of our work is to develop the central limit theorem (CLT) and the uniform CLT for the process generated by the
tent map by employing Ziegler (1997)’s idea of the uniformly integrable entropy method.

We begin with illustrating the tent map. Let £2 = [0, 1] be the sample space, + be the Borel sets and P be the Lebesgue
measure. The tent map on the unit interval is defined by

1
2y, for0 <y < 3
p(y) = 1
2(1—y), fori <y=<1l

The tent map is an iterated function, in the shape of a tent. More specifically, if you plot ¢(y) versus y, it has two linear
sections which rise to meet at [1/2, 1]—it looks like a tent.
The tent map ¢ preserves Lebesgue measure and is equivalent to a shift and flip map t on {0, 1}{%1.2-};

(a)],a)z,...) ifa)o:O

T(wo, w1, @, ..) = {(1 ol —awy..) ifwy=1.

00w

We can think of (wg, w1, w,,...) € {0, 1} as a point y in the unit interval [0, 1] by puttingy = > "=, T It is
known that the map ¢ is ergodic. See Durrett (1991, p. 302).
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We now consider a series of stationary processes generated by the tent map ¢.
First, we start withf% (y) = 1[0,%)(y). Then {f% (9™ '(y)) : m > 1} are identically distributed random variables which

have uniform distribution with

P(f1e" (1) =0) =

N = N =

P(f1 @' =1=

Therefore {f% (9™ '(y)) : m > 1} is a sequence of stationary random variables. Observe that Ef% (y) = % and Var(f% (y)) =
;- Define

n 1
L1, ) =n""2%"2 (f% @" () - 5) :
m=1

Then, by the central limit theorem for stationary processes (see Gordin (1969)) T,(1, 1) converges in distribution to a
standard normal random variable.

Second, for fixed j € N and for fixedi = 1, 2, ..., 2/, we look atfij(y) =1 i\ (¥). Then {fi j(¢™~ I(y)) :m > 1} are

w_\~

i1
i
identically distributed random variables with

P(fij(™ ' (y) =0)=1-27
P(fii(@™ ' (y) =1) =27
Observe that Ef;j(y) = 5; and Var(fi;(y)) = 5 (1 = 3). Define

n -1 i
. _ fijle™ (y)) =27 L
T,(i,j) = n~1/? Zl 1{1271.(1 mpeT for given i and j.

Then, similar as above, T, (i, j) converges in distribution to a standard normal random variable.
Third, for each fixed j € N, we consider the sum

2 _j
_ fi(y) =27
0 =2 G-
of the random variables

fi) =27 fy(y) =27 fyg(y) =27
A1 =22 2T =292 (A = 2

Then, for fixed j € N, being a sequence of identically distributed random variables, { f(¢™'(y)) : m > 1} is stationary and
ergodic process. Consider the equation

Z fily) =27 221 fin =27 fiyn—27
{2791 — 27)}1/2 (291 —27H}2 {2751 — 27}/

We simply denote

, i (y)—27

I =

Observe that d(y) is a uniformly bounded in the sense that SUDjen |d(y)| < oo. Observe also that for j, k € N,
279 A2k 27k

{2791 =27} 2 {27k (1 = 27¥)}1/2

where x A y denotes the minimum of x and y. In Bae et al. (2010a), we have proven that

Cov(d(y), d(y)) =

'y de™ ()

m=1

sup — 0 almost surely and in the mean. (1)

jeN

Recall that £2 = [0, 1] is the sample space, + is the Borel sets and P is the Lebesgue measure. Then ¢ : 2 — £
is a P-preserving measurable transformation. Assume that %y := {0, £2} is the g-invariant o-field (i.e. p~'Fy C F),
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