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Abstract- The OPi Transform is a mathematical concept that utalizes the equation  

f(x) = ln|sec(1/(6x^2) + 1/(4x))| and its counterpart f(x) = ln|sin(1/(6x^2) + 1/(4x))|. In both cases, the 

equation f(x) equals zero (f(x) = 0) for certain values of n that can be represented as m + ik, where m + ik 

are known as OPi prime numbers. These prime numbers are complex numbers and exhibit unique 

divisibility properties, being divisible only by themselves, 1, and i. The OPi Transform serves as a 

generalization of the Laplace transform and is specifically designed to handle nonlinear functions. By 

exploring the properties and characteristics of OPi prime numbers and employing the OPi Transform, 

these mathematical concepts offer a deeper understanding of the equations and provide tools for analyzing 

and manipulating nonlinear functions with complex numbers. 
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I. Introduction 

 

A. The Laplace Transform 

The Laplace transform works because it takes a function of time (t) and transforms it into a function of 

complex frequency (s). This transformation has a number of properties that make it useful for analyzing 

linear dynamical systems. 

One of the most significant properties of the Laplace transform is that it converts differentiation into 

multiplication. This means that if we have a differential equation in the time domain, we can convert it 

into an algebraic equation in the Laplace domain. This makes it much easier to solve the differential 

equation. 

Another property of the Laplace transform is that it converts integration into division. This means that we 

can use the Laplace transform to find the inverse Laplace transform of a function. This is useful for 

finding the solution to a differential equation in the time domain. 

The Laplace transform also has a number of other properties that make it useful for analyzing linear 

dynamical systems. These properties include: 

* The Laplace transform is linear. This means that the Laplace transform of a linear combination of 

functions is the same as the linear combination of the Laplace transforms of the individual functions. 

* The Laplace transform is time-invariant. This means that the Laplace transform of a function f(t) is the 

same as the Laplace transform of f(t + τ) for any constant τ. 

* The Laplace transform is invertible. This means that we can always find the inverse Laplace transform 

of a function F(s). 

 

  



B. The OPi Transform 

 

Let's consider the equation f(x) = ln|sec(1/(6x^2) + 1/(4x))|. We observe that f(x) equals zero (f(x) = 0) 

when n, a prime number, which can be expressed as m + ik. In this context, we define m + ik as the OPi 

prime numbers, which are only divisible by themselves, 1, and i. 

So, the OPi prime numbers, m + ik, are complex numbers and can only be divided by other complex 

numbers that share the same real and imaginary parts. As m + ik is not a real number, it is not divisible by 

any real number other than itself. Additionally, since m + ik is not a multiple of i, it cannot be divided by 

i. Hence, m + ik are only divisible by themselves, 1, and i. 

The transform we are examining is called the OPi transform. It serves as a generalization of the Laplace 

transform specifically designed to handle nonlinear functions. The OPi transform is defined as follows: 

Y(s) = ∫ from 0 to infinity y(x) f(x) e^(-sx) dx,      (1) 

Where s is a complex number, y(x) is the input function, and f(x) = ln|sec(1/(6x^2) + 1/(4x))|. 

In the Sin(x) version, we have the equation f(x) = ln|sin(1/(6x^2) + 1/(4x))|. When f(x) = 0, it occurs for 

values of n that can be represented as m + ik, where m+ik are the OPi prime numbers. The proof involves 

showing that f(x) = 0 when n = m + ik because sin(pi(1/2π + 2nπ/3 + xπ/2)) equals 1 for such values. 

The OPi transform in this case is defined as: 

Y(s) = ∫ from 0 to infinity y(x) f(x) e^(-sx) dx,      (2) 

Where s is a complex number. y(x) is the input function, and f(x) = ln|sin(pi(1/(6x^2) + 1/(4x)))|. 

 

 

 

II. Applications 

 

Using the OPi Transform include these steps: 

1. Define the input function y(x) and the nonlinear function f(x). The input function is the function that 

we are trying to solve for. The nonlinear function is the function that we are using to transform the 

input function. 

2. Calculate the OPi Transform of y(x)f(x) using one of the formulas (1) or (2) above. The OPi 

Transform is a complex integral, so it can be difficult to calculate.  

3. Calculate the OPi inverse transform of step 2 using the formula above. 

Exact Solutions found analytically by the OPi Transform: 

1. Bernoulli Numbers Bn = (-1)^(n+2) / n! * (n+1)!^2 

2. Fibonacci Sequence f(n) = (1/sqrt(5)) * [((1 + sqrt(5))/2)^n - ((1 - sqrt(5))/2)^n] 

3. The time-independent Schrödinger equation for a particle in a three-dimensional potential well: 

-(ℏ^2/2m)∇^2ψ(x,y,z)+V(x,y,z)ψ(x,y,z)=Eψ(x,y,z)==> ψ(x,y,z)=Ae^(-sx)if 0<x<a and 0 otherwise 

and where A is a constant, and s=k/a, where k is a constant that depends on the energy E. 

4. The sequence of Lucas numbers.:L_n = L_0 + L_1 e^{-2 \pi i/3} + L_1 e^{4 \pi i/3}A 



5. The Navier-Stokes equations: 

u_t + u u_x + v u_y + p_x = ν u_{xx} + ν u_{yy} 

v_t + u v_x + v v_y + p_y = ν v_{xx} + ν v_{yy} 

The solution using the OPi transform: 

u(x) = u + u^2 / (2x) + p / (2x^2) 

p(x) = p - u^2 / (2x) 

Approximations found numerically by the OPi Transform: 

1. Gaussian CDF= 1 - e^(-x^2/2)√(2 / π)  

2. The Prime Counting function it self: π(n)= 1/(6x^2)+1/(4x) 

3. Erlang B:  B = A / N! * Σ (A^i / i!) = A / N! * A^i / (i + 0.1) 

 

III. Conclusion 

The OPi transform is a powerful tool in general. It is a generalization of the Laplace transform that is 

specifically designed to handle nonlinear functions. The OPi transform can be used to solve a wide 

variety of problems, including: 

* Solving differential equations 

* Analyzing signals 

* Studying the flow of fluids 

The OPi transform is a relatively new tool, and it is still under development. However, it has the potential 

to be a valuable tool for solving a wide variety of problems in many different fields. 

The advantages of the OPi transform: 

* It can be used to solve nonlinear problems. 

* It is more efficient than the Laplace transform for some problems. 

* It can be used to analyze signals that are not periodic. 

The disadvantages of the OPi transform: 

* It is not as well-known as the Laplace transform. 

* There are no software packages that support the OPi transform. 

* The theory of the OPi transform is not as well-developed as the theory of the Laplace transform. 

Overall, the OPi transform is a powerful tool that has the potential to be a valuable tool for solving a wide 

variety of problems. However, it is still a relatively new tool, and it is important to be aware of its 

limitations. 
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