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1 Operational Phases of the Project

1.1 P1-M1-MATH: Advanced Mathematics Development

Focus: Establishing the project’s theoretical foundation using ad-
vanced mathematical concepts.
Objective: Develop a comprehensive mathematical model for gene-cancer

dynamics, utilizing abstract mathematical theories.

1.2 P2-M2-MATH: Operational Mathematics Formulation

Focus: Translating theoretical models into operational mathematical
frameworks.
Objective: Create practical, implementable mathematical expressions and

models suitable for computational processing.

1.3 P3-C1-CODE: Logical Pseudocode Creation

Focus: Designing the logical structure and algorithms of the project.
Objective: Produce detailed pseudocode or flowcharts that outline the core

algorithms and logical processes to be implemented in the code.

1.4 P4-C2-CODE: Full Code Implementation

Focus: Converting pseudocode into executable programming code.
Objective: Write, test, and refine actual program code to accurately and

efficiently implement the developed algorithms.



1.5 P5-T1-TEST: Testing and Parameter Optimization

Focus: Validating and optimizing the model’s performance through
practical tests.
Objective: Conduct rigorous testing of the program with various parame-
ters, ensuring the model’s accuracy and efficiency.

-Advanced Mathematical Modeling for Gene-Cancer Dynamics

2 Advanced Mathematics - P1-M1-MATH

2.1 V1 - DNA Damage (dd)

vl (1)

2.2 V2 - Gene Functional Feature Spectrum (GFFS)

v2 = {V2,1,V2,2,V2,3, .. .,V216} (2)
2.3 V3 - Multi-Layer Network (MLN)

6= /W("UQ,I) - Vo du(ﬂ?) (3)

where

‘72 = {V27 Vvl} (4)
2.3.1 Adjustment to Harmonic Set

H3(n+1) _ H:En) + 5- H?(’n) (5)

with
5:{571?531?572’532} (6)



2.3.2 Computation of MLN Output

V3 = /W(Ulyo, U2,0, Hg) . H3 d,u(x) (7)

2.4 V4 - Neoplastic Load (NL)

Vg = f(UB) (8)

()Your phase 5 shall be the beginning of life for the procedure.
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The text in the image appears to outline a structured project plan,
detailing different phases of a project related to advanced mathematical

modeling for gene-cancer dynamics and code implementation. The text is



technical, pointing towards the steps involved in developing, testing, and
refining a mathematical model and its associated codebase.

The feedback received, as indicated in the latter part of the message,
seems to emphasize the practicality of the project’s phase 5, testing, and
parameter optimization. It suggests that after publishing test outcomes, the
procedure should undergo parallel diagnostics alongside existing solutions,
stress testing for usability, and clinical comparison. The feedback mentions
the importance of ethical considerations and potential conflicts of interest
during this phase, hinting at the accountability and challenges that may
come with the project’s development and its impact on the career of the
person involved.

Finally, the message reflects on the nature of the project, comparing the
variability and complexity of the outcomes to the changing seasons, which,
while complex in appearance, follow the simple underlying logic of environ-
mental parameters. This philosophical reflection appears to acknowledge
that while the results may seem intricate and pleasing, they are a natural

consequence of the foundational logic of the project.

P2-M2-MATH: Operational Mathematics for Im-

plementation

V1 - DNA Damage (dd)

Let V1 be the measure of gene damage, defined as:

V1=0.1 (9)

V2 - Gene Functional Feature Spectrum (GFFS)

The gene functional feature spectrum V2 is represented as a set:

V2 =1{0,1,1,0,...,0} (10)



V3 - Multi-Layer Network (MLN)
The adjustment factor § is derived through the mapping:
0= /W(U_Q,a;) - U dp () (11)
with a simple example given by:

®%=10 110 - 01 (12)
[ }

Weight Matrix and Adjustment Computation

The weight matrix W is a 4 by 17 matrix corresponding to the mapping
from V2 to d:

0O 0 —-1- V21 0
0 0 0 0
W = (13)
0o 0 -1 V929 0
0 0 0 0
§=W-v" (14)
Adjustment to the Harmonic Set
The next step involves adjusting the Harmonic Set Hj using §:
H™ = B +6- HYY (15)
Assuming the initial state of H is:
H =1[0.1,10,0.8, 0] (16)
After the adjustment:
H{™™ =10.1,10,0.8,0] + [0,0,—0.1,0] - [0.1, 10,0.8, 0] (17)

V4 - Neoplastic Load (NL)

Finally, the neoplastic load v, is simply the last element of the sequence

obtained from vs:
vy = o5 (18)



P3-C1-CODE: Logical Pseudocode Creation

The goal of this phase is to construct a logical blueprint that outlines
the flow and structure of the algorithms to be implemented. The pseudocode
below represents a high-level view of the process, delineating the logical
steps taken from the initial data of DNA damage to the final computation

of neoplastic load.

Pseudocode for Multi-Layer Network Computation

# Define initial parameters for DNA damage and gene functional feature spectrum
DNA_damage = 0.1
GFFS = [0, 1, 1, O, ..., O]

# Initialize the weight matrix W for mapping GFFS to adjustment factor
W=

[0, 0, -1 *x v.21, ..., 0],
[0, 0, 0, ..., 0],
[0, 0, -1 * v.22, ..., 0],
[0, 0, 0, ..., O]

# Define function to compute the adjustment factor delta
def compute_delta(W, V2, V1):

bar V2 = V2 + [V1]

delta = W * transpose(bar_V2)

return delta

# Define function to adjust the Harmonic Set H3
def adjust_harmonic_set(H3, delta):
H3_next = H3 + delta * H3

return H3_next

# Define the initial state of Harmonic Set H



H = [0.1, 10, 0.8, 0]

# Compute the adjustment factor delta
delta = compute_delta(W, GFFS, DNA_damage)

# Adjust the Harmonic Set with the computed delta

H3_adjusted = adjust_harmonic_set(H, delta)

# Simulate the Multi-Layer Network dynamics over n iterations
for iteration in range(10):

# Compute the MLN output

MLN_output = simulate_MLN(H3_adjusted)

# Update the Harmonic Set for the next iteration

H3_adjusted = adjust_harmonic_set(H3_adjusted, delta)

# Define function to simulate the Multi-Layer Network
def simulate MLN(H3):
# Details of the simulation are abstracted

return MLN_output

# Define function to calculate neoplastic load from MLN output
def calculate_NL(MLN_output):
NL = function_of (MLN_output)

return NL

# Calculate the final neoplastic load
NL_final = calculate_NL(MLN_output[-1])

The pseudocode above provides a framework for the logical sequence of
operations required to process the gene-cancer dynamics data. It is a pre-
cursor to the full code implementation phase where these logical constructs

will be translated into executable code.



3 P4-c2-code: &Y (EALEEAME)

3.1 H#tr

AR B E B H AR Z A5 BOT A B9 D AU AL o BAR R R 3 ARG«
XA AR S . SR, Ao EIE
T SEBUAIERERECR o

3.2 #fE

FEAS T B, FATTREE 20 7 Qe O ARG 8 A2 e 46 b S B R AT Y
Python F2/7Aih%. BHELLT LR ER:

o SLIANEEEA IR,
o TRIZIZMAHIBIAIT A
o ITESAE T (Neoplastic Load) .

o BEATARS IR o

3.3 RESIRYI
AR @AZCMRASSEE R R4y, B EEFIE SR SRR, 2 2 M4 L
AR ST

import numpy as np

import matplotlib.pyplot as plt
# ... (B s A R, &2 B B vk B o) ae A ARy 2 X

# EXHEMEWHEREH

def layer_ome(ul, taul, Bl, n_iterations):
# ... (R LIA]

def layer_two(u2, tau2, B2, n_iterations):

# ... [R#EI]

# B RO R R AR LB E A B



def V3_simulate_MLN(H3, iterations=10):
# ... [R&ExEIA]

# BWEE WM& A
for iteration in range(1):

# ... [RALIA]

# 20 BB W 4t it A 7 7|
plt.figure(figsize=(10, 5))
# ... (R LI]
plt.show()

3.4 KA Sk

FEACRSIT A Hd Rerh, FATAWTEET TR L . X B FEa R R4,
REHERTE . DU BENERITERE, DA LBIREMT AR, o4t IEXHAAD
BEAT TR, LASR s HLmT s e T e] AP e

3.5 BRI SRR

A I BT AR B BRI R R L FATRENS A RO DL
P-JREIE SR R o XL 25 IR T A TBIY I HERIEANRCR , gk —
LB AN A BE T Ao

3.6 A4

AP B TAR R 1 Ay i B S AR T AN SR B AR e O T AT O RE
S, I SRR T TR FATRIBRAN RS ERRn TR, 11
HAESEBRR A it 2o H RSO o

4 JFRIEIE R

AT EAERREET 2 4EERCERERE (W) M A DIRERHER (GEFFS) [
TFRIBEP LA, N HXSEEE A (6) BYRM.



4.1 FERbEES
AR R, BRI DIRERHERE (GFFS) V2 FIRCERE W %
7 0 BRI E R Z o IX— IR n] LU LA N A=A
s=w-v2" (19)
Hep, V2 2647 DNA $#5W5(5 B R0Y RE R h R iE 1% .

4.2 MWEEFHEM GFFS
XTI FEL R, fi4n TP53 il BRACL, GFFS (A4 & A A [H o
fitn, TP53 X GFFS ALK A
V2TP53 = [07 1> 07 07 e 707 ’Ul] (20)
FHR B AR W 6T TP53 AJ LASRIR N -

0o 0 - —1-0
Wipss = |0 0 (21)
TP53 = 00 - 1.1
0 0 - 0
lt, TP53 HREERA - 6 W LATHE N :
0
T 0
Orps3 = Wrpss - V2TP53 = 1 (22)
—v
0

4.3 ROt

LA TP53 A1 BRACL Ao, FRATTAT LAE I/ 7 Hb 5 20 Qo] 188 it JE 43 AN ]
() GFFS FIAH M AR A MR A i R R 0.

X5 BRACL, WS GFFS 3R/5°8 V2grac = [1,0,v1], ABAAHN
FCEHERE Weract FIHEEREF opract ¥H A

XA ARV ATEE S GFFS FIACE 25 MRV 4H & kR i gz i) o,
T 5 M PR Bl AR AT
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4.4 4

A I R T R P EE AL BT LABE RN B A RIS PO
R D RERHIE S P E B A Z A I 206 R0 XA T 15 B9 R PEAORS B X T
BE— B HIBT SRR T R T A B R E L

5 Program Analysis and Interpretation

The Python program is designed to simulate a multi-layer network
based on DNA damage and Gene Functional Feature Spectrum (GFFS)

for calculating the Neoplastic Load of a tumor.

5.1 Initialization

The program begins by initializing the DNA damage parameter (v1)
and the GFFS (v2).

5.2 Weight Matrix Construction

A weight matrix W__v3 is constructed to map the GFFS to an adjust-
ment factor. This matrix is crucial for controlling how the GFFS influences

the network dynamics.

5.3 Adjustment Factor Calculation

The adjustment factor delta is computed using the weight matrix and
GFFS. This factor is used to adjust the harmonic set H3.

5.4 Harmonic Set Adjustment

The harmonic set H3 is adjusted according to the computed delta,

which reflects the impact of genetic factors on the network.

5.5 Iterative Function Definition

Two iterative functions are defined for the first and second layers of the

network. These functions simulate the dynamics of each layer over a series
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of iterations.

5.6 Neoplastic Load Calculation

The program calculates the Neoplastic Load of a tumor using the out-

put of the multi-layer network.

5.7 Visualization

Finally, the program visualizes the time series of the network’s output
and the Neoplastic Load. It is set to automatically close the plot after 2

seconds.
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