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Abstract

Thalasson is a new mathematical field dedicated to the study of
ocean-like wave phenomena. This paper rigorously develops the foun-
dational concepts, introduces new notations, and formulates advanced
wave phenomena equations, providing a comprehensive framework for
future exploration.

1 Introduction

Thalasson focuses on the properties and dynamics of ocean-like wave phe-
nomena in mathematics. This new field aims to explore the complex behav-
iors, interactions, and patterns of wave-like structures in various mathemat-
ical contexts.

2 Key Concepts

2.1 Wave Functions

In Thalasson, wave functions describe the mathematical representation of
waves. A wave function, ψ(x, t), represents the displacement of the wave at
position x and time t.

ψ(x, t) = A sin(kx− ωt+ ϕ) (1)

where:
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• A is the amplitude,

• k is the wave number,

• ω is the angular frequency,

• ϕ is the phase.

2.2 Wave Equations

The fundamental wave equation in Thalasson is given by:

∂2ψ

∂t2
= c2

∂ψ

∂x2
(2)

where c is the wave speed.

2.3 Superposition Principle

The superposition principle states that the resultant wave function is the
sum of individual wave functions. For two waves ψ1 and ψ2:

ψtotal = ψ1 + ψ2 (3)

3 New Mathematical Notations

To handle complex wave interactions and properties, Thalasson introduces
new notations:

• θw(x, t): Represents the phase angle of the wave at position x and time
t.

• λw: Denotes the wavelength of a wave.

• νw: Represents the frequency of a wave.
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4 Advanced Wave Phenomena

4.1 Nonlinear Waves

Nonlinear waves are described by equations that include nonlinear terms.
The Korteweg-de Vries (KdV) equation is an example:

∂ψ

∂t
+ 6ψ

∂ψ

∂x
+
∂3ψ

∂x3
= 0 (4)

4.2 Solitons

Solitons are stable, localized wave packets that maintain their shape while
traveling. The solution for a soliton in the KdV equation is:

ψ(x, t) = Asech2

(√
A

12
(x− vt)

)
(5)

where v is the velocity of the soliton.

5 New Mathematical Formulas

5.1 Energy of a Wave

The energy E of a wave in Thalasson is given by:

E =
1

2
ρ

∫ ∞

−∞

((
∂ψ

∂t

)2

+ c2
(
∂ψ

∂x

)2
)
dx (6)

where ρ is the density of the medium.

5.2 Wave-Particle Duality

Thalasson also explores the wave-particle duality, where wave-like phenom-
ena exhibit particle-like properties. The de Broglie wavelength λ is given
by:

λ =
h

p
(7)

where h is Planck’s constant and p is the momentum of the particle.
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6 Applications

Thalasson has applications in various fields, including:

• Oceanography: Modeling ocean waves and predicting their behavior.

• Quantum Mechanics: Understanding wave-particle duality and wave
functions.

• Optics: Studying light waves and their interactions.

• Engineering: Designing structures to withstand wave forces.

7 Future Directions

Thalasson aims to develop further by:

• Extending wave theories to higher dimensions.

• Exploring the interactions between multiple wave systems.

• Developing computational models to simulate complex wave phenom-
ena.

• Investigating the connections between Thalasson and other mathemat-
ical fields such as fluid dynamics and nonlinear dynamics.

8 Extensions of Thalasson

8.1 Higher Dimensional Waves

Extending wave theories to higher dimensions involves the study of waves in
multi-dimensional spaces. For instance, the wave equation in three dimen-
sions is:

∂2ψ

∂t2
= c2

(
∂2ψ

∂x2
+
∂2ψ

∂y2
+
∂2ψ

∂z2

)
(8)
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8.2 Wave Interactions

Exploring the interactions between multiple wave systems can reveal com-
plex phenomena such as wave interference, diffraction, and the formation of
standing waves. The interference pattern of two waves ψ1 and ψ2 is given by:

ψinterference = ψ1 + ψ2 + 2
√
ψ1ψ2 cos(∆ϕ) (9)

where ∆ϕ is the phase difference between the waves.

8.3 Computational Models

Developing computational models to simulate complex wave phenomena in-
volves numerical methods such as finite difference methods (FDM), finite
element methods (FEM), and spectral methods. These models allow for the
simulation of wave propagation, interaction, and evolution in various scenar-
ios.

8.4 Connections to Other Fields

Investigating the connections between Thalasson and other mathematical
fields can provide new insights and applications. For example, the study
of fluid dynamics can benefit from wave theories to model fluid flow and
turbulence. Similarly, nonlinear dynamics can be enriched by understanding
the behavior of nonlinear waves and solitons.

9 Conclusion

Thalasson provides a comprehensive framework for exploring ocean-like wave
phenomena in mathematics. By rigorously developing the foundational con-
cepts, introducing new notations, and formulating advanced wave phenomena
equations, Thalasson opens new horizons for understanding and harnessing
the power of waves in various scientific and engineering domains.
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