iocmA  The 2nd International Online Conference
on Mathematics and Applications

10-12 June 2026 | Online

New Convolution Identities for Classical Number Sequences via Symmetric Function Methods.
Manel Zermani Ali Boussayoud
University of Jijel , Algeria

INTRODUCTION & AIM RESULTS & DISCUSSION

Random recurrence sequences arise in probability Explicit formula

theory, combinatorics, and dynamical systems.

n—-2

GTn — Tn z Tka.
In this work, we introduce a ternary random k=1

Tribonacc_:i sequence def!ned b_y a stoc_hastic Expectation [E[GT,] =T, + (pa+qb +1c) T"2 Ty
perturbation of the classical Tribonacci recurrence.

The main objective is to study: Variance var(GT,) = a2 Y 5 Tx

* the combinatorial structure of the sequence, - -
» the exact probability distribution, e oo S S
» generating functions,
e expectation and variance,

 and asymptotic Gaussian behavior. >
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We define

Simulation vs Exact Distribution Gaussian Approximation

GTn = GTn—l -+ GTn—Z —+ GTn_g ~+ Wi,_3, o 00030 ]
|

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

@ @ @ * 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.

FUTURE WORK / REFERENCES

- Higher-order random recurrences
e Larger perturbation alphabets
* Fractal and combinatorial analysis
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Using a ternary tree representation, we analyze all :
possible realizations of the sequence and derive explicit
generating functions.

£
0.0015 -
&

0.0010 ~

0.0010 ~

0.0005 -

800 900 1000 1100
GT_n values

b |

0.0000 -

|

https://sciforum.net/event/iocma2026



	Slide 1

