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Assignment-5 due Monday, 9th March 2026 Scientific Writing course.

Backgrounder= In 2nd Class post-Republic day subsequent Monday, respected 
Dean Sir had heavily focused on PBG: Plant Breeding and Genetics concept 
of “Selfing” and Octafilial Generations  F0, F1, F2, F3, F4, F5, F6, F7, F8 
being  inspired  by  Gregor  Mendel’s  famous  Pea-plants  Crossing.  In  this 
Direction, ECA (Elementary Cellular Automata) schemata broadly do neatly 
justify  Discrete Octafilial  Homozygosity computations  as ouutlined below, 
We here aim inspired by QuBit-QuDit Extrapolations to Capture Contiguity 
of Homozygosity values from F0 = 100% through F8 = 99.61% Subsequent to 
Myself:  Praharshit  Sharma’s  Society  for  Plant  Biotechnology  & 
Biochemistry (BITS Goa) Presentation and Greatly Extending my own Work.

Kindly  render  a  Careful  Purview  demonstrated  Overleaf  for  the  Seamless 
Transition from Discrete Octafilials F0-F8 through Contiguous Homozygosities



Graph(1) → Page(1)



For Simplicity of Initial Draft Manuscript, we Exclude for time-being F9-F10 
Selfing  Generations  and  rigorously  Tabulate  below  as  to  How  ECA: 
Elementary  Cellular  Automata  framework  Rules  Corroborate  with  F0-F8 
Homo_zygosity values which are but 1s   Complements of Hetero_zygosities.

Key References: ECA are Comprised of (2^(2^3))=256 Rules, for our Diploid  
Bi-allelic Case of Arabidopsis, Black=1=Major Allele, White=0=Minor Allele.

https://mathworld.wolfram.com/ElementaryCellularAutomaton.html

https://mathworld.wolfram.com/CellularAutomaton.html

F5 Corresponds to Rule-247 , which is Explained as for All Octafilials below:
https://atlas.wolfram.com/01/01/247/01_01_1_247.html#01_01_3_247

TABULATION of Reciprocal of Specific Rule-Numbers-Octafilial Formula

Filial Homozygosity (x+1)/(255+1) → rule-x Filial Homozygosity (x+1)/(255+1)→ rule x

F0 = (1/20)= 100% 255 – ECA Rule F6=1-(1/26)= 98.4375% 251 – ECA Rule

F1= 1-(1/21)= 50% 127 – ECA Rule F7=1-(1/27)= 99.21875% 253 – ECA Rule

F2= 1-(1/22)= 75% 191 – ECA Rule F8=1-(1/28)= 99.609375% 254 – ECA Rule

F3=1-(1/23)= 87.5% 223 – ECA Rule F9   
( Equation (6) Page :: 1847 cf. Link

F10, F11-→ 
https://www.ias.ac.in/article/fulltext/res

o/028/12/1845-1863

F4=1-(1/24)= 93.75% 239 – ECA Rule

F5=1-(1/25)= 96.875% 247 – ECA Rule



However , there is a Caveat here. While ket-Zero <0| and ket-One <1| as per 
Quantum  Logic  in  terms  of  Qubit  logic  involve  “Sum  of  Squares 
Normalization” of Alpha and Beta [ https://en.wikipedia.org/wiki/Qubit ]

F5  Octafilial  for  Thale  -cress  Diploid  Self-crossing  (Similar  Argument 
exhibited below can be applied for F0-F4 and F6-F8 also on Lines of F5 case):-

Decimal to Binary Equivalence yields us a “Weighted Geometric Series” 
with Common ratio- (   r = 2   )  :=

As can be seen for “Qutrits” (that Potentially Accommodates F9 also) with 
Hilbert Space= (32) = 9 = (8+1) = 1 + (23), the Remnant “1” for F9 > F8.

We  Follow  “Directly-Proportionate”  Logic  for  Converting  Binary  Weights  into  Square 
Amplitudes! Subsequently Represent Them as Squares using Intelligible Weight Factors --→ 
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Further promising Extension of My Seminal work aims to “Intrapolate”  Discrete 
F0, F1, F2, F3, F4, F5, F6, F7, F8 (and Beyond F9 such as Genetically “Pure” 
Filials in the Context of Octafilials) by QCA: QUANTUM Cellular Automata 
Approaches  to  interrogate  Contiguity  of  Fililas  and  Grand  Inference  is  the 
Beauty that in Near-Perfect Saturation, Graph(1) → Page(1) 
F8-F0 Zone (99.609375% to 100% ) Rule-254 has “All Black Cells as an Ever-
Growing Triangular Pattern” (All Major Alleles=1 as in our Case Thale-cress). 
Now we Parametrize “Genetic-Selection” Compliant-Narrow Sense Heritability 
(h-Squared) based upon Fundamental Logic 255-ECA/QCA Rule being occupied 
by  ALL  Black/1  Cells  across  All  Generations,  Sum  of  Consecutive  ODD 
Numbers=Always Perfect Square Number → 1 (Simple Initial Condition), Black 
-cell , (12) =1 therefore, h=1
2nd Row of ECA Space-Time Evolution (Space = Horizontal Axis of ECA) and 
(Time = Vertical Axis of ECA), 1+(3) = 4 = (22) therefore, h=2 
3rd Row of ECA Space-Time Evolution 
1+(3)+ (5) = 9 = (32) therefore, h=3 so on and so Forth, See Rule-254 Evolution→ 
https://atlas.wolfram.com/01/01/254/ 



Courtesy of Google Gemini= (Below) Account on PBG (h  2  ) F0-F8 Regressions  



Typically, Narrow Sense PBG Heritability for Discrete Octafilial Homozygosity-
Heterozygosity Regressions are computed for a specific trait when the Breeder 
is provided with variance data to perform a numerical computations to deduce 
the same. Here, we Beautifully touch upon 2 Fundamental Aspects:
(1) h is a Natural Number for Sum of Consecutive Odd Number of Major Alleles
as in Case of Diploid (2n=10) Arabidopsis thaliana , Thale-cress.
(2) QCA (Quantum Cellular Automata) Aims to Capture Contiguous Octafilial h2


