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Let T : X 7→ X be a bounded linear operator acting on topological space X
Definition 1. The operator T is Li-Yorke chaotic if there is uncountable set U ⊂ X, called scrambled
set, such that for each x, y ∈ U, x ̸= y, lim

n7→∞
∥Tn(x)− Tn(y)∥ = 0

Let (Hn)
∞
n=0 be a sequence of Hilbert spaces. Each space Hn is supposed to be nontrivial and

possibly nonseparable.
Assume that for all n andm, the spacesHn andHm are isomorphic. We define ℓ2(Hn) = ℓ2((Hn)

∞
n=0)

as the Hilbert space consisting of elements x = (x0, x1, . . . , xn, . . .), xk ∈ Hk endowed with norm
∥x∥ =

(∑∞
i=0 ∥xi∥2

) 1
2 .

Let (ωn) be a sequence of weights and let us fix a sequence of isomorphisms Jm : Hm → Hm−1,
∥Jm∥ = 1, m ∈ N

0←− H0
J1←− H1

J2←− · · · Jn←− Hn · · · .
An operator

T : ℓ2(Hn)→ ℓ2(Hn)

will be called a backward weighted shift (with respect to the family (Jm)) with weight sequence (ωn) if
it is of the form

T (x) = (ω1J1(x1), ω2J2(x2), . . . , ωmJm(xm), . . .).

Theorem 2. Let (Hn)
∞
n=0 be a sequence of Hilbert spaces. A backward weighted shift T : ℓ2(Hn) →

ℓ2(Hn), T (x) = (ω1J1(x1), ω2J2(x2), . . . , ωmJm(xm), . . .) is Li-Yorke chaotic
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