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Appendix I [47-50]

Notes on the Fourier Techniques to get Signal Power Density

The Fourier transform is a powerful mathematical tool used to analyze and represent signals in terms of their frequency 
components. Here’s an overview of its relevance to signal analysis:

What is the Fourier Transform?
The Fourier transform converts a time-domain signal into its frequency-domain representation. Mathematically, for a 

continuous function ( )( ) ,f t the Fourier transform ( )( )F ω is given by:

( )( ) i tF f t e dtωω
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whereω is the angular frequency, t is time, and i is the imaginary unit?

Relevance to Signal Analysis

Frequency Analysis: The Fourier transform allows us to decompose a signal into its constituent frequencies. This is crucial for 
understanding behavior of signals in various applications, such as audio processing, telecommunications, and medical imaging 
[47].

Filtering: By transforming a signal into the frequency domain, we can easily apply filters to remove unwanted components (e.g., 
noise) or to isolate specific frequency bands. This is widely used in signal processing and communications [1].

Signal Compression: Techniques like JPEG and MP3 use Fourier transforms (or related transforms like the Discrete Cosine 
Transform) to compress data by focusing on the most significant frequency components [51].

Signal Reconstruction: The inverse Fourier transform allows us to reconstruct the original time-domain signal from its 
frequency-domain representation. This is essential for applications where signals are processed in the frequency domain but 
need to be converted back to the time domain for interpretation or further processing [47].

Spectral Analysis: Fourier transforms are used to analyze the spectral content of signals, which is important in fields like 
seismology, astronomy, and acoustics. It helps in identifying the dominant frequencies and understanding the underlying 
physical processes [53].

Practical Applications [Wikipedia]

• Audio Processing: Analyzing and modifying audio signals, such as equalization, noise reduction, and sound synthesis.
• Image Processing: Enhancing images, removing noise, and compressing image data.
• Communications: Modulating and demodulating signals and designing communication systems.
• Medical Imaging: Techniques like MRI and CT scans rely on Fourier transforms to reconstruct images from raw data.

Key Aspects: The Fourier transform is indispensable in signal analysis due to its ability to reveal the frequency content of 
signals, facilitate filtering and compression, and enable signal reconstruction. Its applications span across various fields, making 
it a fundamental tool in both theoretical and applied sciences.

https://medwinpublishers.com/PSBJ
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Notes on the Discrete Fourier Transform [48-50]

The Discrete Fourier Transform (DFT) is a fundamental tool in digital signal processing that converts a finite sequence of 
equally spaced samples of a function into a sequence of complex numbers representing the function’s frequency components. 

What is the Discrete Fourier Transform (DFT)?
The DFT transforms a discrete-time signal from the time domain into the frequency domain. For a sequence of (N) complex 

numbers ( ){ }0 1 1,  ,  .,  Nx x x −… , the DFT is defined as:
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where:

• ( )kX
is the (k)th frequency component.

• ( )nx
is the (n)th sample of the time-domain signal.

• is the imaginary unit.
• (N) is the total number of samples.

Inverse Discrete Fourier Transform (IDFT)
The IDFT converts the frequency-domain representation back to the time domain:
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Relevance to Signal Analysis

• Frequency Analysis: The DFT allows us to analyze the frequency content of discrete signals, which is essential in many 
applications such as audio processing, telecommunications, and image processing [48].

• Filtering: By transforming a signal into the frequency domain, we can apply filters to remove noise or isolate specific 
frequency components. This is particularly useful in digital signal processing [49].

• Compression: Techniques like JPEG and MP3 use DFT (or related transforms) to compress data by focusing on the most 
significant frequency components [48].

• Signal Reconstruction: The IDFT enables the reconstruction of the original time-domain signal from its frequency-domain 
representation, which is crucial for various signal processing tasks [50].

• Spectral Analysis: The DFT is used to perform spectral analysis, helping to identify the dominant frequencies in a signal and 
understand the underlying physical processes.

https://medwinpublishers.com/PSBJ
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Practical Applications [Wikipedia]

• Audio Processing: Analyzing and modifying audio signals, such as equalization and noise reduction.
• Image Processing: Enhancing images, removing noise, and compressing image data.
• Communications: Modulating and demodulating signals and designing communication systems.
• Medical Imaging: Techniques like MRI and CT scans rely on the DFT to reconstruct images from raw data.

Future projects will involve Symmetry Analysis: We will examine the microsymmetry at the quantum level, which can exhibit 
five-fold symmetry, and macrosymmetry in crystal structures, limited to 2-fold, 3-fold, 4-fold, and 6-fold symmetries.

Keynotes: The DFT is a powerful tool that provides a bridge between the time and frequency domains, enabling a wide range of 
signal processing applications. Its ability to decompose signals into their frequency components makes it indispensable in both 
theoretical and applied sciences.

Appendix II

Notes on Structure Crystalline Coordinate Natural Macro-Micro Symmetries

Ansatz signal analysis of the most fundamental nature is breakthrough ongoing research sheds light on the two limits of 
states of universe. The author proves with derivation that at high infinite temperature, it tends to be vacuum, whereas at absolute 
zero temperature it tends to be superconductive. What connects these end states essentially is time. 

Notes on the Significance of the Structural Crystalline Coordinates

Symmetry and Structure: Crystalline coordinates {crystal lattice points atoms arranged in a repeating pattern (h, k, l) in 3D 
and unit cell smallest repeating unit of crystal} help in understanding the symmetry and structure of the crystal. By knowing the 
positions of atoms, scientists can determine how the crystal will interact with light, electricity, and other physical phenomena 
[Crystal Structure. https://en.wikipedia.org/wiki/Crystal_structure; Lattice Structures in Crystalline Solids. https://chem.libretexts.
org].

Diffraction Patterns: When X-rays are diffracted through a crystal, the resulting pattern can be analyzed using these coordinates 
to determine the crystal’s structure. Pattern parity signal to noise ratio may tell us the nature of the macro to micro symmetry 
that will have key parameter determining crystal structure [X-ray Crystallography. https://chem.libretexts.org; X-ray diffraction 
Physics. https://www.britannica.com/science/biology].

Notes on Macro-Micro Symmetry M Branes Theory

While microsymmetry at the quantum level can exhibit five-fold symmetry due to the lack of constraints on translational 
periodicity, macrosymmetry in crystal structures is limited to 2-fold, 3-fold, 4-fold, and 6-fold symmetries due to the need for 
periodicity and space-filling properties [Bamberg J., Cairns G., Kilminster, D. (2003), “The crystallographic restriction, permutations, 
and Goldbach’s conjecture” (PDF). American Mathematical Monthly. 110(3):202–209; The symmetry of crystals. The crystallographic 
restriction theorem. https://www.xtal.iqf.csic.es/Cristalografia/parte_03_1_1-en.html].

Extending to M BRANES THEORY [7,8,19-24,28,32,33]: Tower of solutions of flat to curved to curled branes are evolvable 
from Planck branes!! P-Branes which are like Planck sheets that have open strings/CMBR longitudinal waves, closed strings/
gravitational transverse waves on curved or curled (mixed one) branes, while the flat brane may have only longitudinal waves 
example vacuum having zero potential like Fickian error entity. 

Is locally hidden variable gravity matter? Is nonlocality electromagnetic wave?

General Note [25]: Open strings will have larger surface free energy versus volume free energy. Hence, it will curl up till volume 
free energy is slightly more than surface free energy. Then, balancing of surface/volume free energy will create closed/open 
strings, physically transverse/longitudinal waves, translated to gravitational/electromagnetic entities!!
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