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Random recurrence sequences arise in probability 

theory, combinatorics, and dynamical systems.

In this work, we introduce a ternary random 

Tribonacci sequence defined by a stochastic 

perturbation of the classical Tribonacci recurrence.

The main objective is to study:

• the combinatorial structure of the sequence,

• the exact probability distribution,

• generating functions,

• expectation and variance,

• and asymptotic Gaussian behavior.

We define

𝑮𝑻𝒏 = 𝑮𝑻𝒏−𝟏 + 𝑮𝑻𝒏−𝟐 + 𝑮𝑻𝒏−𝟑 + 𝒘𝒏−𝟑,

where w_n takes values in {a,b,c} with probabilities p,q,r.

Using a ternary tree representation, we analyze all 

possible realizations of the sequence and derive explicit 

generating functions.

• A ternary random Tribonacci model was introduced.

• Exact distributions were obtained through generating 

functions.

• Closed formulas for expectation and variance were 

derived.

• The sequence converges asymptotically to a normal 

distribution.

• Higher-order random recurrences

• Larger perturbation alphabets

• Fractal and combinatorial analysis

Explicit formula

𝑮𝑻𝒏 = 𝑻𝒏 ෍

𝒌=𝟏

𝒏−𝟐

𝑻𝒌𝒘𝒌.

Expectation 𝔼[𝑮𝑻𝒏] = 𝑻𝒏 + (𝒑𝒂 + 𝒒𝒃 + 𝒓𝒄) σ𝒌=𝟏
𝒏−𝟐 𝑻𝑲

Variance 𝒗𝒂𝒓(𝑮𝑻𝒏) = 𝝈𝟐 σ𝒌=𝟏
𝒏−𝟐 𝑻𝒌

𝟐

The empirical and exact distributions show excellent 

agreement.

The distribution exhibits a bell-shaped profile with an 

underlying discrete structure.

The Gaussian approximation confirms asymptotic 

normality.
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