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I. ENUNTUL PROBLEMEI DE GEOMETRIE
PURA

"Se da un triunghi isoscel dreptunghic OAB cu catetele OA §i
AB egale cu $L = (N-1) \cdot u$. Pe cateta orizontala OA se
definesc punctele discrete $P _n$ la distante egale cu multipli
ai unitatii Su$. Sa se determine conditiile geometrice in care
proiectiile verticale 3P n Q n$ (cu $Q n \in OB$) sunt
intersectate de segmentele retelelor orizontale de pas $d8."

II. IPOTEZA SI CONCLUZIE

o Ipotezia: SOP n = (n-1)u$ pe cateta OA. Randurile orizontale
$d$ sunt situate la ordonatele $y_d = (d-1)u$. Pe fiecare rand
$d$, segmentele discrete au lungimea fixa $L._{seg} = d \cdot
u$.

e Concluzie: Intersectia dintre segmentul vertical $P_n Q n$ si
segmentul orizontal $S_{d}$ este nevida in reteaua discreta

daca si numai daca lungimea $OP_n$ este divizibila exact cu
pasul retelei $d$.

III. DEMONSTRATIA GEOMETRICA (STAREA
FUNDAMENTALA DISCRETA)



1. Construim geometric segmentele orizontale pe fiecare rand $d$
asezandu-le cap la cap: $[0, d], [d, 2d], [2d, 3d], \dots$. Capetele

acestor segmente (nodurile de retea) se materializeaza exclusiv la
abscisele $x = m \cdot d$ unitati discrete.

2. Segmentul vertical de proiectie $P_n Q_n$ se afla la abscisa fixa
$x n=n-18.

3. Prin suprapunere spatiald, intersectia geometricd se produce doar
atunci cand abscisa verticalei coincide cu un nod al segmentelor
orizontale: $n = m \cdot d$ (unde $m \in

\mathbb {N}**$). Coincidenta spatiala este
evenimentul fizic primar.

IV. TRADUCEREA ANALITICA (STAREA
SECUNDARA, SIMBOLICA)

Relatia clasica algebrica $n \equiv 0 \pmod d$
sau operatia analitica de impartire nu
reprezinta cauza divizibilitatii, ci doar o
metoda secundara, simbolica, de a nota aceasta
potrivire perfecta a segmentelor in spatiul
triunghiului isoscel. Analiticul doar constata
ceea ce discretul construieste deja geometric.

ARGUMENTUL PRIORITATII DISCRETULUI

Dreptele Orizontale ca Generatori: In ambele module
geometrice de la subsol, divizibilitatea nu mai este o
proprietate abstracta, ci o consecinta a **retelelor orizontale
paralele**. Fiecare rand orizontal $d$ are o structura
segmentata cu lungimea proprie $d$, generand puncte de
contact la fiecare multiplu.



Intersectia ca Nastere a Divizorului: Divizorii unui numar
$n$ apar strict acolo unde axa sa verticala se intalneste cu un
segment al unei unde orizontale active. Algebra devine o
simpla citire a acestei harti de intersectii geometrice.

Semnitura Spatiala a Numerelor Prime: Pe verticala unui
numar prim $p$, intre capatul de pe cateta ($d_19$) si cel de
pe ipotenuza ($d_p$), nu se intersecteaza nicio altd dreapta
orizontala. Vidul geometric interior este dovada absoluta a
primoridialitatii sale, fard a rula niciun algoritm de calcul
analitic.

Fenomenul TDI: Explicarea
Analiticului prin Discretul
Fundamental

Studiu asupra modelului geometric fractal Parascan - Margos in
Triunghiul Isoscel Dreptunghic

1. Natura Fenomenului: Prioritatea
Discretului

In gandirea matematica clasica (analitic), relatia de divizibilitate
este definita printr-o operatie aritmetica abstracta de impartire
fara rest:

$$\frac{n}{d} = k, \quad \text{unde } k \in \mathbb{N}$$

Aceasta abordare trateaza numarul ca pe un punct abstract pe o
axa continua si divizibilitatea ca pe o proprietate formala
algebraica. Aceasta este insa o stare secundara a realitatii, o
simpla metoda de notatie.



Fenomenul TDI (Triunghiul Isoscel Dreptunghic) dezvaluit de
aceasta aplicatie demonstreaza ca starea fundamentala a
realitatii este pur discreta si spatiala:

1. Axa Sursa (Cateta OA): Reprezinta fluxul discret al
unitatilor. Fiecare numar natural $n$ nu este o abstractie,
ci o pozitie fizicd $P_n$ determinatd de acumularea a
exact $n-1$ pasi spatiali de lungime constanta $u$
(unitatea elementara).

2. Unde Orizontale Generatoare: Spatiul interior al
triunghiului este guvernat de retele (sau unde) orizontale
paralele. Fiecare retea $d$ este formata din segmente
fizice lungi de exact $d$ unitati, asezate cap la cap.
Aceasta periodicitate spatiala reprezinta starea discreta
pura.

3. Coincidenta ca Nastere a Divizibilitatii: Atunci cand
coboram o proiectie verticala de la pozitia $P_n$ (de pe
cateta) spre ipotenuza OB, aceasta intersecteaza capatul
unui segment orizontal de pe randul $d$ doar daca cele
doua structuri spatiale se potrivesc la nivel de retea.

Divizibilitatea nu este un calcul, ci o coincidenta fizica
spatiala. Randurile orizontale nu ,calculeaza” divizorii, ci se
intersecteaza cu verticalele. Acolo unde exista o intersectie
fizica, se naste divizorul. Analiticul doar observa si noteaza
simbolic aceasta potrivire discreta primara.

4. Vidul Primordial: Un numar prim $p$ se dezvaluie vizual
prin absenta totala a intersectiilor intermediare. Intre
punctul de plecare de pe cateta unitara ($d_19$) si punctul
de oprire de pe ipotenuza de auto-identitate ($d_p$),
verticala numarului prim traverseaza un vid geometric
absolut. Caracterul prim este o proprietate de ne-
intersectie in spatiul discret.

2. Formularea Matematica a Metodei de
Constructie si a Rezultatului

Pentru a formaliza geometric acest fenomen, definim triunghiul
isoscel dreptunghic in planul discret $\mathbb{N}** \times
\mathbb{N}"*$ raportat la unitatea metrica elementara $u$.



Ipoteza de Constructie (Spatiul Discret):
Fie $0O(0,0)$ originea triunghiului isoscel dreptunghic $OABS,

unde:

Cateta orizontala de sus este segmentul $|{OA]$, cu
punctele de proiectie $P_n$ situate la coordonatele:

$$P_n =\big((n-1)u, \, 0\big), \quad \forall n \in \{1, 2,
\dots, N\}$$

Cateta verticala din dreapta este segmentul $[AB]$, de
lungime $L = (N-1)u$.

Ipotenuza $[OB]$ reprezinta limita de auto-identitate a

proiectiilor, unde punctele de granita $Q_n$ au
coordonatele:

$3Q_n = \big((n-1)u, \, (n-1)u\big)$$
Verticala de proiectie a fiecarui numar $n$ este segmentul
inchis:

$$V_n =[P_n Q_n] = \Big\{ \big((n-1)u, \, y\big) \;\Big|\; 0
\le y \le (n-1)u \Big\}$$

Pe fiecare rand discret $d \in \{1, 2, \dots, N\}$, situat la
adancimea ordonatei $y_d = (d-1)u$, se construieste o retea de
segmente orizontale congruente, cu nodurile de legatura
$M_{d,k}$ plasate la abscisele:

$$M_{d,k} = \Big( (k-1) \cdot d \cdot u, \,\, (d-1)u \Big), \quad
\text{unde } k \in \mathbb{N}"*$$

Teorema TDI a Coincidentei (Rezultatul):

Intersectia geometrica dintre verticala de proiectie $V_n$ si
multimea nodurilor de retea orizontala $M_{d,k}$ este nevida:



$$\mathcal{l} = V_n\cap {M_{d,k}\} {k \ge 1} \neq \emptyset$$
daca si numai daca exista un nod $M_{d,k}$ a carui abscisa
coincide perfect cu abscisa verticalei $V_n$ in limitele
triunghiului. Aceasta coincidenta spatiala discreta determina
rezultatul:

$$\boxed{ (n-1) \cdot u = (k-1) \cdot d \cdot u }$$

Concluzia si Traducerea Analitica (Starea Secundara):

Prin simplificarea unitatii spatiale fundamentale $u$, obtinem
relatia numerica bruta:

$%n-1=(k-1)\cdot d$$

Facand translatia fata de originea fizica $O$ (care corespunde
indicelui de start $1$, unde $n' = n$ si $d' = d$), obtinem ecuatia
simbolica analitica:

$$n = k \cdot d \implies d \in \mathcal{D}(n)$$

Rezultat: Relatia analitica de divizibilitate $d|n$ este proiectia
secundara (umbrele algebrice ale realitatii) rezultata din starea
discreta primara, definitd exclusiv ca o coincidenta geometrica
a nodurilor de retea in Triunghiul Isoscel Dreptunghic.
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Triunghiul dreptunghic isoscel care std la baza intregii structuri
primare a matematicii

<IDOCTYPE htmI>
<html lang="ro">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-
scale=1.0">
<title>Tabelul =~ Fractal Parascan-Margos: Triunghi Isoscel
Dreptunghic</title>
<!-- Tailwind CSS pentru o interfatd moderna si eleganta -->
<script src="https://cdn.tailwindcss.com"></script>

<style>
.wood-card {
background: linear-gradient(135deg, #1e€293b 0%, #0f172a
100%);
border: 1px solid rgba(251, 191, 36, 0.2);
box-shadow: 0 10px 30px rgba(0,0,0,0.5);
}
canvas {
border-radius: 8px;
background: #{ffftf;
box-shadow: inset 0 0 20px rgba(0,0,0,0.15), 0 4px 10px
rgba(0,0,0,0.3);
}
</style>
</head>

<body class="bg-slate-950 text-slate-100 min-h-screen flex flex-col
font-sans'">

<!-- Header -->



<header class="bg-slate-900/85 border-b border-amber-500/20 p-4
shadow-Ig">
<div class="max-w-6x] mx-auto flex flex-col md:flex-row
justify-between items-center gap-4">
<div>
<h1 class="text-x] md:text-2xl font-extrabold tracking-tight
text-amber-400">
Numaratoarea Geometricd *  Triunghiul Isoscel
Dreptunghic (TDI)
</h1>
<p class="text-xs text-slate-400 mt-1">
Modelul Parascan - Margos: $d 1§ este situat direct pe
catetd, iar divizorii sub-adiacenti se succed in jos
</p>
</div>
<div class="bg-amber-500/10 border border-amber-500/30
rounded-lg py-1 px-3 text-right">
<span class="text-[10px] text-amber-400 block font-bold
tracking-wider">PRINCIPIU METODOLOGIC</span>

<span class="text-xs text-slate-200 font-
semibold">Explicarea analiticului prin starea discreta</span>
</div>
</div>
</header>

<!-- Main Content -->
<main class="flex-1 max-w-6xl w-full mx-auto p-4 flex flex-col
lg:flex-row gap-6 items-start justify-center">

<l!-- Left Column: Interactive Canvases -->
<div class="flex-1 flex flex-col gap-6 w-full">

<!-- Primul Modul: Cu Margele (Reprezentarea Discretd) -->
<div class="wood-card p-5 rounded-2xl w-full flex flex-col
items-center'>
<div class="w-full flex justify-between items-center mb-2
px-2 text-xs text-slate-400">



<span class="text-amber-400 font-bold uppercase
tracking-wider">Modulul 1: Reprezentarea Discretda (Margele
fizice)</span>

<div class="active-hud font-mono text-amber-400 bg-
slate-950 px-2 py-0.5 rounded border border-slate-800 text-[ 11px]">

Niciun numar selectat
</div>
</div>

<!-- Canvas Wrapper to center and scale -->
<div class="w-full overflow-x-auto flex justify-center py-
1"
<canvas 1d="tdiCanvas" width="760" height="540"
class="cursor-crosshair"></canvas>
</div>

<!-- Canvas Legend -->
<div class="w-full grid grid-cols-3 gap-2 text-center mt-3
text-[11px] text-slate-400 border-t border-slate-800 pt-3">
<div>
<span class="inline-block w-2.5 h-2.5 bg-amber-500
rounded-full mr-1"></span>
<strong>Cateta ($d_18):</strong> Unitatea de baza
</div>
<div>
<span class="inline-block w-2.5 h-2.5 bg-blue-500
rounded-full mr-1"></span>
<strong>Divizor  ($d_i$):</strong>  Interferenta
intermediara
</div>
<div>
<span class="inline-block w-2.5 h-2.5 bg-red-500
rounded-full mr-1"></span>
<strong>Ipotenuza ($d_n$):</strong> Auto-identitatea
numarului
</div>
</div>



</div>

<l-- Al Doilea Modul: Cu Segmente Orizontale
(Reprezentarea Geometrica Purd) -->
<div class="wood-card p-5 rounded-2xl w-full flex flex-col
items-center">
<div class="w-full flex justify-between items-center mb-2
px-2 text-xs text-slate-400">
<span class="text-emerald-400 font-bold uppercase
tracking-wider">Modulul 2: Reprezentarea Geometrica Purd (Segmente
Orizontale de Pas $d$)</span>
<div class="active-hud font-mono text-emerald-400 bg-
slate-950 px-2 py-0.5 rounded border border-slate-800 text-[11px]">
Niciun numar selectat
</div>
</div>

<!-- Canvas Wrapper for Segments -->
<div class="w-full overflow-x-auto flex justify-center py-

1 ">
<canvas id="segmentCanvas" width="760"
height="540" class="cursor-crosshair"></canvas>
</div>

<!-- Canvas Legend for Segments -->
<div class="w-full grid grid-cols-3 gap-2 text-center mt-3
text-[11px] text-slate-400 border-t border-slate-800 pt-3">
<div>
<span class="inline-block w-5 h-0.5 bg-amber-500
mr-1 align-middle"></span>
<strong>Axa de Start ($d_185):</strong> Cateta de sus
</div>
<div>
<span class="inline-block w-5 h-0.5 bg-blue-500 mr-1
align-middle"></span>
<strong>Unde Orizontale ($d_i$):</strong> Pasul
discret care genereaza divizorii



</div>
<div>
<span class="inline-block w-5 h-0.5 bg-red-500 mr-1
align-middle"></span>
<strong>Ipoteza  Primordiala  ($d n$):</strong>
Limita de auto-identitate
</div>
</div>
</div>

<l-- Al Treilea Modul: Reteaua Sincrond de Segmente
(Rezonanta Undelor Orizontale) -->
<div class="wood-card p-5 rounded-2xl w-full flex flex-col
items-center'">
<div class="wood-card p-5 rounded-2x1 w-full flex flex-col
items-center border-indigo-500/40">
<div class="w-full flex justify-between items-center mb-
2 px-2 text-xs text-slate-400">
<span class="text-indigo-400 font-extrabold
uppercase tracking-wider flex items-center gap-1.5">
R Modulul 3: Teorema Coincidentei Segmentelor
in Triunghiul Isoscel Dreptunghic (TDI)
</span>
<div class="active-hud font-mono text-indigo-400 bg-
slate-950 px-2 py-0.5 rounded border border-slate-800 text-[ 11px]">
Niciun numar selectat
</div>
</div>

<!-- Canvas Wrapper for Segments 2 -->
<div class="w-full overflow-x-auto flex justify-center

py_ 1 ">
<canvas 1d="segmentCanvas2" width="760"
height="540" class="cursor-crosshair'"></canvas>
</div>

<!-- Canvas Legend for Segments 2 -->



<div class="w-full grid grid-cols-3 gap-2 text-center mt-
3 text-[11px] text-slate-400 border-t border-slate-800 pt-3">
<div>
<span class="inline-block font-mono text-amber-
500 mr-1 font-bold">0 — A</span>
<strong>Cateta Orizontala:</strong> Segmentul
unitar de baza
</div>
<div>
<span class="inline-block font-mono text-indigo-
500 mr-1 font-bold">P n — Q n</span>
<strong>Axa de Proiectie:</strong> Segmentele
verticale congruente
</div>
<div>
<span class="inline-block font-mono text-red-500
mr-1 font-bold">0 — B</span>
<strong>Ipotenuza:</strong> Limita superioara
discreta
</div>
</div>
</div>

<!-- Panou de Demonstratie Formald (Geometrie Purd vs
Algebra) -->
<div class="bg-slate-900/90 border border-indigo-500/30
rounded-2xI p-6 mt-4 space-y-4 shadow-xI">
<h3 class="text-base font-extrabold text-indigo-400
border-b border-indigo-950 pb-2 flex items-center gap-2">
<span>[_]</span> Demonstratie Matematica:
Teorema TDI a Divizibilitatii Spatiale
</h3>

<div class="grid grid-cols-1 md:grid-cols-2 gap-6 text-xs
leading-relaxed text-slate-300">
<l-- Caseta 1: Enunt si Ipoteza -->



<div class="space-y-2 bg-slate-950/40 p-4 rounded-xI
border border-slate-800">
<span class="text-amber-400 font-bold block
uppercase tracking-wider text-[10px]">I. Enuntul Problemei de
Geometrie Pura</span>
<p class="italic text-slate-200">
"Se da un triunghi isoscel dreptunghic OAB cu
catetele OA si AB egale cu $L = (N-1) \cdot u$. Pe cateta orizontala OA
se definesc punctele discrete $P_n$ la distante egale cu multipli ai unitatii
$u$. Sa se determine conditiile geometrice in care proiectiile verticale
$P n Q_n$ (cu $Q_n \in OB$) sunt intersectate de segmentele retelelor
orizontale de pas $dS$."
</p>
<span class="text-indigo-400 font-bold block
uppercase  tracking-wider  text-[10px] mt-3">II.  Ipotezd  si
Concluzie</span>
<ul class="list-disc pl-4 space-y-1 text-slate-300">
<li><strong>Ipoteza:</strong> $OP_n = (n-1)u$
pe cateta OA. Randurile orizontale $d$ sunt situate la ordonatele $y d =
(d-1)u$. Pe fiecare rand $d$, segmentele discrete au lungimea fixa
$L_{seg} =d \cdot u$.</1i>
<li><strong>Concluzie:</strong> Intersectia
dintre segmentul vertical $P_n Q_n$ si segmentul orizontal $S_{d}$ este
nevida in reteaua discretd daca si numai dacd lungimea $OP_n$ este
divizibila exact cu pasul retelei $d$.</1i>
</ul>
</div>

<!-- Caseta 2: Demonstratia Prioritatii Discretului -->
<div class="space-y-2 bg-slate-950/40 p-4 rounded-x1
border border-slate-800">
<span class="text-emerald-400 font-bold block
uppercase tracking-wider text-[10px]">III. Demonstratia Geometrica
(Starea Fundamentala Discreta)</span>
<p>
1. Construim geometric segmentele orizontale pe
fiecare rand $d$ asezandu-le cap la cap: $[0, d], [d, 2d], [2d, 3d], \dotsS$.



Capetele acestor segmente (nodurile de retea) se materializeaza exclusiv
la abscisele $x = m \cdot d$ unitati discrete.
</p>
<p>
2. Segmentul vertical de proiectie $P_n Q n$ se
afla la abscisa fixa $x n=n- 18.
</p>
<p>
3. Prin suprapunere spatiald, intersectia
geometrica se produce doar atunci cand abscisa verticalei coincide cu un
nod al segmentelor orizontale: $n = m \cdot d$ (unde $m \in
\mathbb {N}"*$). <strong>Coincidenta spatiala este evenimentul fizic
primar.</strong>
</p>

<span class="text-amber-500 font-bold block
uppercase tracking-wider text-[10px] mt-3">IV. Traducerea Analitica
(Starea Secundara, Simbolica)</span>
<p class="text-slate-400 italic">
Relatia clasica algebrica $n \equiv 0 \pmod d$ sau
operatia analiticd de impdrtire nu reprezinta cauza divizibilitétii, ci doar
o metodd secundard, simbolica, de a nota aceastd potrivire perfecta a
segmentelor 1n spatiul triunghiului isoscel. Analiticul doar constata ceea
ce discretul construieste deja geometric.
</p>
</div>
</div>
</div>
</div>

</div>

<!-- Right Column: Philosophy & Real-time Math Inspector -->

<div class="w-full 1g:w-96 flex flex-col gap-5 shrink-0 Ig:sticky
lg:top-4">

<!-- Real-time Inspector Panel -->



<div  class="bg-slate-900  border border-amber-500/20
rounded-xI p-5 shadow-1g">
<h3 class="text-sm font-bold text-amber-400 uppercase
tracking-wider mb-3 flex items-center gap-2">

<span>Q </span> Inspectorul Discret
</h3>

<div id="inspector-default" class="text-xs text-slate-500
italic py-6 text-center'>
Treceti cursorul peste axele numerelor din triunghiuri
pentru a declansa observarea geometricd sincronizata.
</div>

<div id="inspector-display" class="hidden space-y-4">
<div class="flex justify-between items-baseline">
<span class="text-xs text-slate-400">Numarul
analizat:</span>
<span id="inspect-val" class="text-4xI font-black text-
white">12</span>
</div>
<div class="flex justify-between items-center text-xs">
<span>Caracteristica:</span>
<span id="inspect-tag" class="px-2 py-0.5 rounded
font-bold uppercase">Compus</span>
</div>

<hr class="border-slate-800">

<div>
<span class="text-xs text-slate-400 block mb-1.5 font-
bold uppercase">Alinieri pe verticala (Divizori):</span>
<div 1d="inspect-divs" class="flex flex-wrap gap-
1.5"></div>
</div>

<div class="bg-slate-950 p-3 rounded-lg border border-
slate-800">



<span class="text-[10px] text-amber-500 font-bold
block mb-1 uppercase tracking-wider">Ecuatia Geometrica:</span>
<div id="inspect-equations" class="text-xs font-mono
space-y-1 text-slate-300"></div>
</div>

<div class="text-xs text-slate-400 pt-2 border-t border-
slate-800">
<span class="block text-[ 10px] font-bold
uppercase">Factorizare prima:</span>
<span id="inspect-factors" class="font-mono text-
amber-300 text-sm"></span>
</div>
</div>
</div>

<!-- Deep Philosophy Column -->
<div class="bg-slate-900/60 border border-slate-800 rounded-
x1 p-5 text-xs text-slate-300 space-y-3 leading-relaxed">
<h3 class="text-sm font-bold text-amber-400 uppercase
tracking-wider flex items-center gap-1.5">
<span>[R </span> Argumentul Priorititii Discretului
</h3>
<p>
<strong>Dreptele Orizontale ca Generatori:</strong> In
ambele module geometrice de la subsol, divizibilitatea nu mai este o
proprietate abstractd, ci o consecintd a **retelelor orizontale paralele®*.
Fiecare rand orizontal $d$ are o structurd segmentata cu lungimea proprie
$d$, generand puncte de contact la fiecare multiplu.
</p>
<p>
<strong>Intersectia ca Nastere a Divizorului:</strong>
Divizorii unui numar $n$ apar strict acolo unde axa sa verticala se
intalneste cu un segment al unei unde orizontale active. Algebra devine o
simpla citire a acestei harti de intersectii geometrice.
</p>
<p>



<strong>Semnatura Spatiala a Numerelor
Prime:</strong>
Pe verticala unui numar prim $p$, intre capatul de pe
catetd ($d_18$) si cel de pe ipotenuza ($d_p$), nu se intersecteaza nicio
alta dreapta orizontala. Vidul geometric interior este dovada absoluta a
primoridialitatii sale, fard a rula niciun algoritm de calcul analitic.
</p>
</div>
</div>
</main>

<!-- Footer -->
<footer class="bg-slate-950 border-t border-slate-900 p-4 mt-8
text-center text-xs text-slate-500">
Triunghiul Isoscel Dreptunghic ca reprezentare materiala a
multimii  $\mathbb{N}$. Conceptia didactica Parascan - Margos
digitalizata.
</footer>

<!-- Interactive Canvases & Mathematics Logic -->
<script>
const canvas1 = document.getElementByld('tdiCanvas');
const ctx1 = canvas1.getContext('2d");

const canvas2 = document.getElementByld('segmentCanvas');
const ctx2 = canvas2.getContext('2d");

const canvas3 = document.getElementByld('segmentCanvas2');
const ctx3 = canvas3.getContext('2d');

/I Configuratie Triunghi Isoscel Dreptunghic adaptat perfect

const N = 25; // Numarul maxim de elemente

const startX = 60; / Margine stanga pentru etichetele y

const startY = 40; // Margine sus pentru etichetele x (Cateta de
sus, d1)

const unit=25; // Dimensiunea discreta a fiecdrui pas (in pixeli)



const L = (N - 1) * unit; / Lungimea ambelor catete (Isoscel
perfect!)

let hoveredNum = null;

// Verificd daca un numar este prim
function isPrime(num) {
if (num <= 1) return false;
for (let 1 = 2; 1 <= Math.sqrt(num); i++) {
if (num % 1 === 0) return false;
}

return true;

}

// Returneaza descompunerea in factori primi
function getFactorsText(num) {
if (num <= 1) return "fara";
let temp = num,;
let factors = [];
letd=2;
while (temp > 1) {
let count = 0;
while (temp % d === 0) {
count++;
temp /= d;
}
if (count > 0) {
factors.push(count > 1 ? "${d}*${count}" : "${d}");
J
d++;
if (d *d>temp && temp > 1) {
factors.push("$ {temp}");
break;

h
}

return factors.join(" x ");

}



// Desenarea geometricd completd pentru Modulul 1 (Margele)
function drawBeads(highlightedCol = null) {
ctx1.clearRect(0, 0, canvas1.width, canvas1.height);

// Fundal Triunghi Isoscel
ctx1.beginPath();
ctxl.moveTo(startX, startY);
ctx1.lineTo(startX + L, startY);
ctx1.lineTo(startX + L, startY + L);
ctx1.closePath();

const grad = ctx1.createLinearGradient(startX, startY, startX +
L, startY + L);

grad.addColorStop(0, '#fafafa');

grad.addColorStop(1, '#f1£5{9");

ctx1.fillStyle = grad,

ctx 1.fill();

ctx1.strokeStyle = '#475569';
ctx1.lineWidth = 2;
ctx1.stroke();

// Liniile orizontale d

for (letd=1;d <=N; d++) {
lety = startY + (d - 1) * unit;
ctx1.beginPath();
ctx1.strokeStyle = 'rgba(226, 232, 240, 0.8)';
ctx1.lineWidth = 1;
ctxl.moveTo(startX + (d - 1) * unit, y);
ctx1.lineTo(startX + L, y);
ctx1.stroke();

ctx1.fillStyle = '#64748b';
ctx1.font = '10px monospace',
ctx1.fillText("d=${d}", startX - 35, y + 4);



// Liniile verticale si margelele discrete
for (letn=1; n <= N; nt++) {

let x = startX + (n - 1) * unit;

let yTop = startY;

let yBottom = startY + (n - 1) * unit;

const isActive = (highlightedCol === n);
ctx1.beginPath();

ctx1l.strokeStyle = isActive ? '#f59e0b' : '#cbdSel";
ctx1.lineWidth = isActive ? 3 : 1.2;
ctxl.moveTo(x, yTop);

ctx1.lineTo(x, yBottom);

ctx1.stroke();

// Numerele naturale

ctx1.fillStyle = isActive ? '#b45309' : '#1e293b';

ctx1.font = isActive ? 'bold 12px sans-serif' : 'l1px sans-
serif';

ctxL.fillText(n, x - (n>=10 ? 6 : 3), startY - 10);

let divizori = [];
for (letd=1;d <=n; d++) {

if (n % d === 0) divizori.push(d);
§

divizori.forEach(d => {
let yInterferenta = startY + (d - 1) * unit;

if (d===1){
ctx1.fillStyle = isActive ? '#d97706' : '#159e0b';
}elseif (d===n) {
if (n > 1 && isPrime(n)) {
ctx1.fillStyle = '#ef4444';
} else {
ctx1.fillStyle = '#10b981";
}



} else {
ctx1.fillStyle = isActive ? '#3b82{6' : '#64748b";

}

ctx1.beginPath();

ctx1.arc(x, yInterferenta, isActive ? 5.5 : 4, 0, Math.PI *
2);

ctx1.fill();

if (isActive) {
ctx1.strokeStyle = '#0f172a';
ctx1.lineWidth = 1;
ctx1.stroke();

}
s
}

ctx1.fillStyle = '#1e293b';
ctx1.font = 'bold 12px sans-serif’;
ctx1.fillText("O", startX - 18, startY - 8);

}

/I Desenarea geometrica completd pentru Modulul 2 (Segmente
Orizontale)
function drawSegments(highlightedCol = null) {
ctx2.clearRect(0, 0, canvas2.width, canvas2.height);

// Fundal Triunghi Isoscel
ctx2.beginPath();
ctx2.moveTo(startX, startY);
ctx2.lineTo(startX + L, startY);
ctx2.lineTo(startX + L, startY + L);
ctx2.closePath();

const grad = ctx2.createLinearGradient(startX, startY, startX +
L, startY + L);
grad.addColorStop(0, '#f8fafc');



serif';

grad.addColorStop(1, '#cbd5el");
ctx2.fillStyle = grad,
ctx2.fill();

ctx2.strokeStyle = '#334155';
ctx2.lineWidth = 2.5;
ctx2.stroke();

//'1. Desenam axele verticale principale (numerele naturale n)
for (letn=1; n <= N; nt++) {

let x = startX + (n - 1) * unit;
let yTop = startY;
let yBottom = startY + (n - 1) * unit;

const isActive = (highlightedCol === n);

ctx2.beginPath();

ctx2.strokeStyle = isActive ? '#10b981' : '#e2e8f0'";
ctx2.lineWidth = isActive ? 3 : 1.2;
ctx2.moveTo(x, yTop);

ctx2.lineTo(x, yBottom);

ctx2.stroke();

// Numerele de pe cateta de sus
ctx2.fillStyle = isActive ? '#047857" : '#475569';

ctx2.font = isActive ? 'bold 12px sans-serif' : 'l11px sans-

ctx2.fillText(n, x - (n >= 10 ? 6 : 3), startY - 10);

/I 2. Desenam dreptele interne orizontale segmentate (Pasul

discret al fiecarui divizor d)

for (letd=1;d <=N; d++) {

lety = startY + (d - 1) * unit;

// Verificam daca d este divizor al numarului selectat activ



const  isDivisorActive =  (highlightedCol &&
(highlightedCol % d === 0));

// Linie discreta de ghidaj pe fundalul randului d

ctx2.beginPath();

ctx2.strokeStyle = isDivisorActive ? 'rgba(37, 99, 235,
0.15)" : 'rgba(203, 213, 225, 0.4)';

ctx2.lineWidth = 0.8;

ctx2.moveTo(startX + (d - 1) * unit, y);

ctx2.lineTo(startX + L, y);

ctx2.stroke();

/I Construim segmentele orizontale cu lungimea/pasul exact

for(letm=d;m+d<=N; m+=d) {
let x1 = startX + (m - 1) * unit;
let x2 =startX + (m +d - 1) * unit;

/I Determinam daca acest segment specific apartine undei
divizorului activ selectat
const isSegmentHighlighted = isDivisorActive &&
(highlightedCol >= m && highlightedCol <= m + d);

ctx2.beginPath();
if (isSegmentHighlighted) {
ctx2.strokeStyle = '#2563eb'; // Albastru intens pentru
generatorul activ
ctx2.lineWidth = 3.5;
} else if (isDivisorActive) {
ctx2.strokeStyle = 'rgba(37, 99, 235, 0.45)"; // Albastru
fin pentru restul undei active
ctx2.lineWidth = 2;
} else {
ctx2.strokeStyle = 'rgba(148, 163, 184, 0.4)'; // Linie
normald inactiva
ctx2.lineWidth = 1.2;

}



ctx2.moveTo(x1, y);
ctx2.lineTo(x2, y);
ctx2.stroke();

/I Tacheti perpendiculari la limitele discrete ale
segmentului d

ctx2.beginPath();

ctx2.strokeStyle = isDivisorActive ? '#le3a8a'
'#94a3b8';

ctx2.lineWidth = isSegmentHighlighted ? 2 : 1;

ctx2.moveTo(x1, y - 3); ctx2.lineTo(x1, y + 3);

ctx2.moveTo(x2, y - 3); ctx2.lineTo(x2, y + 3);

ctx2.stroke();

}

/I 3. Materializam punctele de intersectie (unde se nasc
divizorii din orizontale)
for(letn=d; n<=N; n+=4d) {
let x = startX + (n - 1) * unit;
const isActivelntersection = (highlightedCol === n);

ctx2.beginPath();
if (isActivelntersection) {
// Evidentiere nod activ generat de intersectie
if(d===1) {
ctx2.fillStyle = '#£59e0b'; // Unitatea primordiala pe
cateta
}elseif (d===n) {
ctx2.fillStyle = isPrime(n) ? '#ef4444' : '#10b981'; //
Capatul de pe ipotenuza
} else {
ctx2.fillStyle = '#3b82f6'; // Divizor intermediar
intersectat
b
ctx2.arc(x, y, 6, 0, Math.PI * 2);
ctx2.fill();



ctx2.strokeStyle = "#{Ttttt';
ctx2.lineWidth = 1;
ctx2.stroke();

} else {
// Punct discret inert de retea
ctx2.fillStyle = 'rgba(71, 85, 105, 0.45)";
ctx2.arc(X, y, 2.5, 0, Math.PI * 2);
ctx2.fill();

}
j
}

// Etichete randuri pe axa din stdnga
for (letd=1;d <=N; d++) {
lety = startY +(d - 1) * unit;
ctx2.fillStyle = '#64748b';
ctx2.font = '10px monospace';
ctx2.fillText('d=${d} ", startX - 35,y + 3);
}

ctx2.fillStyle = '#1e293b";
ctx2.font = 'bold 12px sans-serif’;
ctx2.fillText("O", startX - 18, startY - 8);

}

/I Desenarea geometricd completa pentru Modulul 3 (Schitd de
Geometrie Purd / Blueprint)
function drawSegments2(highlightedCol = null) {
ctx3.clearRect(0, 0, canvas3.width, canvas3.height);

//'1. Grid Fundal Blueprint (Hartie milimetricad tehnica)

ctx3.fillStyle = '#0f172a"; // Albastru inchis pentru fundal
blueprint

ctx3.fillRect(0, 0, canvas3.width, canvas3.height);

ctx3.strokeStyle = '#1e293b';
ctx3.lineWidth = 0.5;



for (let x = 0; x < canvas3.width; x +=12.5) {
ctx3.beginPath();
ctx3.moveTo(x, 0); ctx3.lineTo(X, canvas3.height);
ctx3.stroke();

}

for (let y = 0; y < canvas3.height; y += 12.5) {
ctx3.beginPath();
ctx3.moveTo(0, y); ctx3.lineTo(canvas3.width, y);
ctx3.stroke();

}

// 2. Desenam triunghiul geometric formal OAB
ctx3.beginPath();

ctx3.moveTo(startX, startY); // O(60, 40)
ctx3.lineTo(startX + L, startY); // A(60 + L, 40)
ctx3.lineTo(startX + L, startY + L); // B(60 + L, 40 + L)
ctx3.closePath();

ctx3.fillStyle = 'rgba(30, 41, 59, 0.6)";
ctx3.fill();

ctx3.strokeStyle = '#6366f1'; // Indigo aprins pentru cadrul
geometric

ctx3.lineWidth = 2;

ctx3.stroke();

/I Marcaje de Varfuri: O, A, B

ctx3.fillStyle = '#f8fafc';

ctx3.font = 'bold 14px serif';

ctx3.fillText("O", startX - 20, startY - 10);
ctx3.fillText("A", startX + L + 10, startY - 10);
ctx3.fillText("B", startX + L + 10, startY + L + 15);

/I Marcaj unghi drept in A
ctx3.beginPath();
ctx3.strokeStyle = '#818cf8'";
ctx3.lineWidth = 1;



ctx3.moveTo(startX + L - 15, startY);
ctx3.lineTo(startX + L - 15, startY + 15);
ctx3.lineTo(startX + L, startY + 15);
ctx3.stroke();

// 3. Desenarea axelor verticale discrete P n-Q n
for (letn=1; n <= N; nt++) {

let x = startX + (n - 1) * unit;

let yTop = startY;

let yBottom = startY + (n - 1) * unit;

const isActive = (highlightedCol === n);

ctx3.beginPath();

ctx3.strokeStyle = isActive ? '#{bbf24' : '#334155'; // Galben
de evidentiere geometrica

ctx3.lineWidth = isActive 7 2.5 : 1;

ctx3.moveTo(x, yTop);

ctx3.lineTo(x, yBottom);

ctx3.stroke();

// Etichetele matematice ale punctelor de pe cateta OA (P_n)
if (isActive) {

ctx3.fillStyle = '#tbbf24";

ctx3.font = 'bold 11px serif’;

ctx3.fillText(P${n}", x - &, startY - 22);

// Punctul de intersectie pe ipotenuza (Q_n)

ctx3.fillStyle = '#ef4444';

ctx3.beginPath();

ctx3.arc(x, yBottom, 5, 0, Math.PI * 2);

ctx3.1ill();

ctx3.fillText("Q${n} ", x - 8, yBottom + 18);
telseif(m===1|n==N|n%5==0){

ctx3.fillStyle = '#64748b';

ctx3.font = '9px sans-serif’;

ctx3.fillText(n, x - 3, startY - 10);



}
h

/I 4. Desenarea segmentelor orizontale pure (interferentele
retelei)
for (letd=1;d <=N; d++) {
lety = startY + (d - 1) * unit;
const  isDivisorActive =  (highlightedCol &&
(highlightedCol % d === 0));

/I 'Schitam razele orizontale discrete
for(letm=d; m+d<=N;m+=4d) {
let x1 = startX + (m - 1) * unit;
let x2 = startX + (m +d - 1) * unit;

const isSegmentHighlighted = isDivisorActive &&
(highlightedCol >= m && highlightedCol <= m + d);

ctx3.beginPath();
if (isSegmentHighlighted) {
ctx3.strokeStyle = '#{59e0b'; // Portocaliu la
coincidenta geometricd activa
ctx3.lineWidth = 3;
} else if (isDivisorActive) {
ctx3.strokeStyle = 'rgba(129, 140, 248, 0.8)"; // Indigo
clar la unda activa
ctx3.lineWidth = 1.5;
} else {
ctx3.strokeStyle = 'rgba(71, 85, 105, 0.4)"; // Culoare
neutra de constructie
ctx3.lineWidth = 0.8;
h
ctx3.moveTo(x1, y);
ctx3.lineTo(x2, y);
ctx3.stroke();



/I Marcaje de congruentd geometrica (bare tehnice
perpendiculare)

ctx3.beginPath();

ctx3.strokeStyle = isSegmentHighlighted ? '#fbbf24' :
'rgba(100, 116, 139, 0.6)';

ctx3.moveTo(x1, y - 4); ctx3.lineTo(x1, y + 4);

ctx3.moveTo(x2, y - 4); ctx3.lineTo(x2, y + 4);

ctx3.stroke();

}

/I Desenarea punctelor geometrice de nod de retea
for(letn=d; n<=N; n+=4d) {

let x = startX + (n - 1) * unit;

const isActivelntersection = (highlightedCol === n);

if (isActivelntersection) {
ctx3.beginPath();
ctx3.fillStyle = (d === 1) ? '#tbbf24' : (d === n) ?
'#10b981" : '#6366f1";
ctx3.arc(x, y, 4.5, 0, Math.PI * 2);
ctx3.fill();

// Desendm marcajul unghiular sau de intersectie
tehnica (un mic plus)
ctx3.strokeStyle = "#Iftft';
ctx3.lineWidth = 0.8;
ctx3.beginPath();
ctx3.moveTo(x - 6, y); ctx3.lineTo(x + 6, y);
ctx3.moveTo(x, y - 6); ctx3.lineTo(x, y + 6);
ctx3.stroke();
}
b
}

// Indicator formal de cota pe axa y (rAndurile d)
for (letd=1;d <=N; d++) {



if(d==1||d===N||d % 5===0]| (highlightedCol &&
highlightedCol % d === 0)) {
lety = startY + (d - 1) * unit;
ctx3.fillStyle = (highlightedCol && highlightedCol % d
=== 0) ? '#fbbf24' : '#64748b';
ctx3.font = 'bold 9px monospace’';
ctx3.fillText('y=${d} ", startX - 35, y + 3);

j
}
j

// Desenare unita

function drawAll(highlightedCol = null) {
drawBeads(highlightedCol);
drawSegments(highlightedCol);
drawSegments2(highlightedCol);

}

/I Logica mouse interactivdi pentru ambele canvas-uri
(Sincronizare perfectd)
function handlelnteraction(e, canvasObyj) {
const rect = canvasObj.getBoundingClientRect();
const mouseX = e.clientX - rect.left;
const mouseY = e.clientY - rect.top;

let closestCol = null;
let minDistance = 15;

for (letn=1; n <=N; nt++) {
let x = startX + (n - 1) * unit;
let dist = Math.abs(mouseX - x);

if (dist < minDistance && mouseY >= startY - 15 &&
mouseY <= startY + (n - 1) * unit + 10) {
closestCol = n;
minDistance = dist;

}



}

if (closestCol == hoveredNum) {
hoveredNum = closestCol;
drawAll(hoveredNum);
updatelnspector(hoveredNum);

}
j

canvasl.addEventListener('mousemove’', (e) =>
handleInteraction(e, canvasl));

canvas2.addEventListener('mousemove', (e) =>
handleInteraction(e, canvas2));

canvas3.addEventListener('mousemove', (e) =>
handleInteraction(e, canvas3));

const handleLeave = () => {
hoveredNum = null;
drawAll(null);
updateInspector(null);

i3

canvasl.addEventListener('mouseleave', handleLeave);
canvas2.addEventListener('mouseleave', handleLeave);
canvas3.addEventListener('mouseleave', handleLeave);

// Actualizare Inspector text dinamic
function updatelnspector(num) {
const defView = document.getElementByld(‘inspector-
default');
const dispView = document.getElementByld(‘inspector-
display");
const huds = document.querySelectorAll('.active-hud");

if (Inum) {
defView.classList.remove('hidden');
dispView.classList.add(‘hidden');



huds.forEach(hud => {
hud.textContent = "Niciun numar selectat";
hud.className = "active-hud font-mono text-slate-400
bg-slate-950 px-2.5 py-1 rounded border border-slate-800 text-[11px]";
3

return;

}

defView.classList.add('hidden');
dispView.classList.remove(‘hidden');

const isNPrime = isPrime(num);
document.getElementByld('inspect-val').textContent = num;

const tag = document.getElementByld('inspect-tag');
if (num===1) {
tag.textContent = "Unitate";
tag.className = "px-2 py-0.5 rounded font-bold uppercase
bg-slate-800 text-slate-300 border border-slate-700";
huds.forEach(hud => {
hud.textContent = "Elementul 1 (Originea Unitatii)";
hud.className = "active-hud font-mono text-slate-300
bg-slate-800 px-2.5 py-0.5 rounded border border-slate-700 text-[11px]";
1)
} else if (isNPrime) {
tag.textContent = "Numar Prim";
tag.className = "px-2 py-0.5 rounded font-bold uppercase
bg-red-950/50 text-red-400 border border-red-800/30";
huds.forEach(hud => {
hud.textContent = ‘Numarul ${num} este PRIM (Vid
geometric interior)’;
hud.className = "active-hud font-mono text-red-400 bg-
red-950/50 px-2.5 py-0.5 rounded border border-red-800/30 text-
[11px]";
$)s
} else {
tag.textContent = "Numar Compus";



tag.className = "px-2 py-0.5 rounded font-bold uppercase
bg-blue-950/50 text-blue-400 border border-blue-800/30";
huds.forEach(hud => {
hud.textContent = "Numarul ${num} este COMPUS
(Multiple intersectii);
hud.className = "active-hud font-mono text-blue-400
bg-blue-950/50 px-2.5 py-0.5 rounded border border-blue-800/30 text-
[11px]";
1)
}

let divizori = [];
for (letd = 1; d <= num; d++) {

if (num % d === 0) divizori.push(d);
§

const divContainer = document.getElementByld(‘inspect-
divs");
divContainer.innerHTML =";
divizori.forEach(d => {
const span = document.createElement('span');
const isDPrime = isPrime(d);
span.className = "px-2 py-0.5 rounded text-xs font-mono
font-bold ${
d == 1 ? 'bg-amber-950 text-amber-400 border border-
amber-800/30" :
d === num ? 'bg-emerald-950 text-emerald-400 border
border-emerald-800/30' :
isDPrime ? 'bg-red-950/30 text-red-400 border border-
red-900/30' : 'bg-slate-800 text-slate-300'
e
span.textContent = d;
divContainer.appendChild(span);

s

const eqContainer = document.getElementByld('inspect-
equations');



eqContainer.innerHTML =";

divizori.forEach(d => {
const k =num /d;
const divLine = document.createElement('div');
divLine.innerHTML = "Pas de ${d} x <span class="text-

amber-400 font-bold">$ {k}</span>= ${num};

eqContainer.appendChild(divLine);

1)

document.getElementByld(‘inspect-factors').innerHTML =
getFactorsText(num);

}

// Pornirea initiald a ambelor module
drawAll();
</script>
</body>
</html>



