COLLATZ CONJECTURE PROOF
SIDI ABDESSALAM YASSINE THEOREM

INTRODUCTION:

The Collatz Conjecture is one of the most famous unsolved problems in mathematics .It is named after mathematician
LOTHAR COLLATZ who proposed it in 1937 , Collatz Conjecture is also known as (3n+1 problem) or the (3n+1 Conjecture)

The Collatz Conjecture states that if you take any positive integer n and apply a simple set of rules repeatedly, eventually
you will always end up with the number 1.

The rules are as follows:

If nis an even number, divide it by 2

If nis an odd number, multiply it by 3 and add 1

For example:

10 is an even number

10 16

17 is an odd number

52 2

2\ 40 1
13 20

10 16
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NOTION:

The natural numbers are divided in 3 groups:

Odd numbers that are written as : 0dd = 2n+1
n *
Even numbers that are written as : even = 2 .odd ,hence: NE N

m *
Even pure numbers that are written as : EVEN.P = 2 ,hence: ME N

CONJECTURE PROOF FOR ODD NUMBERS ODD=2N+1:

* The Martyr Ismail Haniyeh Formula:

As we have written before that Even pure numbers are expressed as follows:
m *
even.p =2 ,hence:ME N
(e 0]
Let anl €VeNn. P be the sum of all even pure numbers, hence :
1 2 3 4 5 6 7 8 9 10

Yo—jeven.p=2 +2°+2° 42" +2°+2°+2"+2°4+ 27+ 2  +.............
Now , let us calculate the sum of 2%021 even.p

1 2 3 4 5 6 7 8 9 10
wehave, — dme1€VEN.P=2" +2°+2°+2"+2°+2°+2"+2°+ 27+ 2 +...........

(00}
*2 we are going to multiply 2 by Zn=1 €Ven.pP andwe getas aresult this:
2 3 4 5 6 7 8 9 10
2. 1even.p=2"+2"+2"+22+2°+ 2"+ 2°+ 27+ 2 4.
2 4 7 1

We have: D1 €VEN.D —2 =2 + 22420 422+ 20427 4 284 2% 20

(0]
Let us replace anl even.p -— 2 itsvalue and we get as a result this :

1= 2Y.-ieven.p =Yg—ieven.p —2
1<—>2) —1even.p - Yg—1even.p =-2
1<), —1even.p =-2 andwe callthis formula: The martyr Ismail Haniyeh Formula

Let Z All Numbers be the sum of all natural numbers
And let Z odd be the sum of all odd numbers

And let Z Even be the sum of all even numbers
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We have:

Y. All. Numbers = 1+2+3+4+5+6+7+8+9+10+11+12+13+14+15+16+17+18
+19+20+21+22+23+24+25+26+27+28+29+30+31+32+33

+34+35436+374+38+39+40+41 4.

Let us delete all even pure numbers and all odd numbers; we will get as a result:

1 )Y All. Numbers - Y, odd -),_,even.p = Rest

Hence Rest is a result

Rest= 6+10+12+14+18+20+22+24+26+28+30+34+36+38+40+42+44
+46+48+50+52+54+56+58+60+62+66+68+70+72+74+76+78+..................

l:ftn := 2*(345+7+9+11+13+15+17+19+21423+............ )

+
4*%(345+7+9+11+13+15+17+194+21+23+............)

+
8*(3+5+7+9+11+13+15+17+19+21+23+............)

+
16*(3+5+7+9+11+13+15+17+19+21+23+............ )

Therefore
Rest = 2'*(3+5+7+9+11+13+15+17+19+21+23+............ )
+
2°%(345+47+9+11+13+15+17+19+21423+............)
+
23*(34547+9+11+13+15+17+19+21423+............)

27%(3+5+7+9+11+13+15+17+19+21423+............)



Then : Rest = (21 +22 423 +2% +2° +.....) * (3+5+7+9+11+13+15+17+19+21+23+......
We have Y, 0dd = 1+3+5+7+9+11+13+15+17+........
Then: . 0dd — 1 = 3+5+749+11+13+15+17+........

Using Ismail Haniyeh Formula , we get :

21422422 420 427 4 = Yh=1even.p = -2
Therefore: Rest = Z%ozl even.p *(Z odd — 1)
Then: Rest = -2*(Y odd - 1)

Rest = 2 -2*) odd

this formula: is one of Sidi Mbarek Formula

* Lalla Raqiyeh Formula:

Let us substitute this Formula in the equation 1 and we get as a result :

this formula:

@ = Y. All. Numbers - Y. odd - Y, -1 even.p = Rest
@ ¢ Y All. Numbers - Y, odd -Y,-1even.p=2 -2) odd

@ <Y All. Numbers - W -y _jeven.p =2 -Wd -Y. odd
@ <Y, All. Numbers - Y, -1 even.p =2 -y odd

We have :

Y All. Numbers = Y, odd +), Even

Then:

@@Z odd +Y Even -Y,-1even.p=2 -, odd

@ — Y Even +2Yodd -2=),_ieven.p

this formula is Lalla Rqiyeh Formula

Lalla Rqiyeh is the mother of my spiritual Father Sidi Abdessalam Yassine may Allah sanctify his secret
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* Mohammed Ben Sellam Formula:

We have Z(S) = 1/1° +1/2° +1/3° +1/4° +1/5° +1/6° +1/7° +....ccuvvvueen..
Let us substitute S for 0, then we get:
7(0)=1/1°+1/2° +1/3° +1/4° +1/5° +1/6° +1/7° +eooeerreren

Z0)=1+1+1+1 41 +1 41 +..ccuueeenee

Therefore:

Z(0) = (2-1) +(4-3) +(6-5) +(8-7) +(10-9) +(12-11) +... =1 +1 +1 +1 +1 +1 +1 +...
We conclude that:

Z(0) = (2+44+6+8+10+12+......) - (143+45+7+9+11+......) = 1+1+1+1+1+........

Therefore:

(4) = XEven - Yodd =2(0)

@<:> Y. Even =) odd +2Z(0)

(4)<=> Y Even =3%0dd -2¥odd +Z(0)

@<:> Y Even +2) odd =3) odd +Z(0)

(4)<=> Y Even +2% 0dd -1-1=3% odd +(Z(0)-1-1)
(4) <=> X Even +2Y¥ 0dd -2=3% 0dd +(Z(0)-1-1)

We have:

Z(0) = 1+1+14+1+ 1+ e

Then:Z(0) -1 -1 = (1+1+1+1+1+......... )-1-1=2(0)

Therefore:

@<:>2Even +2) odd -2=3) 0dd +2Z(0)

And we have also:

Z(0) = 14+1+141+14. e

Then:

Z(0) +1+41 = (1+141+1+1+....ooueneeee. ) +1+1 =1+1+1+1+1+...=Z(0)
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Therefore:

@<:>2Even +22 odd -2:32 odd +Z(O) +1+1

As a result:

@ <> ) Even +2) odd -2=3) odd +Z(0)+2

this formula is Mohammed Ben Sellam Formula

Mohammed Ben Sellam is the father of my spiritual Father Sidi Abdessalam Yassine may Allah sanctify his secret .

* Lalla Nadia Yassine Formula:

Using Lalla Raqgiyeh Formula

@@Z Even +2) odd -2=Y,-1even.p

Using Mohammed Ben Sellam Formula

@ <> Y. Even +2),0odd -2=3) 0odd +7Z(0)+2
We conclude:
3> odd +Z(0)+2=),_,even.p

this formulais Lalla Nadia Formula
Using Lalla Nadia Yassine Formula

3 odd +Z(0)+2=Y,-1even.p
3 odd +7(0)+2=2"+22+2° +27+2° +2° 427 +
3 0dd +7Z(0)=22+23+24+25+26+427 +.........
Y.odd =odd,+(odd.+ odd+ odd.)+( oddy+ odd+ odd,+ odd,+ oddy)
+( oddp+ odd\+ odd;+ odd,+ odd;+ odd,+ odd,)
+(odd,+ odd,+ odd,+ odd+ odd,+ odd¢+ oddyy+ odde,+ oddsy)
+( 11 odd numbers chosen randomly)

+( 13 odd numbers chosen randomly)
+( 15 odd numbers chosen randomly)

+( n odd numbers chosen randomly) ,hence n is an odd number
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Therefore:

Yodd =)q0dd+Y30dd+),codd +).7odd +Y.90dd +).11 odd +Y.13 odd
+)15 0dd +)17 0dd +...ene, +y., odd

Hence:

2.1 0dd isthe sum of only 1 odd number chosen randomly , 2,1 0dd = odd,

2.3 0dd isthe sum of 3 odd numbers chosen randomly ,

And 23 odd = ( Odde+ Oddt+ Oddc)= Oddddf

2.5 0dd isthe sum of 5 odd numbers chosen randomly ,

and 2,5 0dd = ( oddy,+ odd+ odd,+ odd,+ oddg)= oddy,

Y.70dd isthe sum of 7 odd numbers chosen randomly ,

and )7 0dd =( oddy+ odd+ oddi+ odd,+ odd;+ odd,+ odd,) = odd;,
2.9 0dd isthe sum of 9 odd numbers chosen randomly ,

And Y9 0dd =(oddq+ odd,+ odd,+ odds+ oddy+ odds+ oddi,+ 0dde+ 0ddsy,,)= odd;
Y.11 0dd isthe sum of 11 odd numbers chosen randomly ,

and .11 odd =( 11 odd numbers chosen randomly) = oddy,

2.13 0dd isthe sum of 13 odd numbers chosen randomly ,

and D113 0dd =( 13 odd numbers chosen randomly) = odd,g,

215 0dd isthe sum of 15 odd numbers chosen randomly

and Y15 0dd =( 15 odd numbers chosen randomly) = odd,4x

Zn Odd is the sum of n odd numbers chosen randomly , nis an odd number

and Y., 0dd =( n odd numbers chosen randomly) = odd,,

Therefore:
3. odd =3)10dd +3),;0dd +3),s odd +3),7 odd +3),9 0dd +3),11 odd
+3).13 0dd +3),15 0dd +3)17 0odd +....................... +3).,, odd
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As a result:

3). odd +Z(0) = (3),; odd +1)+ (3).53 0odd +1)+ (3X.5 odd +1)
+(3),7 odd +1)+ (3).9 odd +1)+ (3).11 odd +1)
+(3),13 0dd +1)+ (3),15 odd +1)+ (3),17 odd +1)
+(3X 19 0dd +1)+.cuueecrerrrrrnee. +(3),,, odd +1)

Then:

Yo _even.p -2 = (3X odd +1)+ (3)3 0dd +1)+ (3Ys odd +1)
+(3),7 odd +1)+ (3),9 0odd +1)+ (3).11 odd +1)
+(3),13 0dd +1)+ (3),15 odd +1)+ (3),17 odd +1)
+(3X 19 0dd +1)+.uuecreernnene. +(3),,, odd +1)

Consequently:

242 +2% 427 +2% 427 428 427 420 2 = (3); odd +1)
+(3)3 0dd +1)+ (3)5 odd +1)
+(3),7 odd +1)+ (3).9 0odd +1)+ (3).11 odd +1)
+(3),13 odd +1)+ (3),15 odd +1)+ (3),17 odd +1)
+(3X 19 0dd +1)+.cuueeeecernne +(3),,, odd +1)

We conclude that:

Y odd € N*, ] Oddx , Where: (30ddx+1)=2m= Ry Where: m=1
Hence : (30dd+1)=R1 , we divide R1 by 2 and we get Rz ,and if Rz is odd number ,we
multiply by 3 and we add 1 , and if Rz is an even number ,we divide by 2 . We repeat the same
operation until we get Rn as a result.
Once we get (30ddx +1)= Rn =2m ,we divide by 2 untill we get 1 asaresult.
Then we multiply 1 by 3 and we add 1 , we get 4 as aresult
Once we get 4 , we divide it by 2 we get 2 and we divide again by 2 we get 1

We repeat the same operation until infinity, we get always 1 as a result

As a conclusion
The Collatz Conjecture is true for n is an odd number 2n+1 hence ne N

CONJECTURE PROOF FOR EVEN NUMBERS 2'.0DD:

Concerning even numbers that are written like: Even = 2".0dd , hence Odd ;'é 1

We divide this even number by 2 until we get an odd number as a result
Once we get an odd number as a result, then the Collatz Conjecture is true for any Even number that is written like:

Even = 2".0dd because the Collatz Conjecture is true for any odd number
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CONJECTURE PROOF FOR EVEN PURE NUMBERS
EVEN.P:

n
Concerning even pure numbers that are written like: EVEN.P = 2" ,henceN€ N

We divide the even pure number EVEN.P by 2 until we get 1 asaresult

Once we get 1 as a result, we multiply it by 3 and we add 1 : (3* 1 +1) = 4
Then we get 4 as a result, we divide by 2 until we get 1

We repeat the same operation until infinity, we get always 1 as a result

n
We conclude that Collatz Conjecture is true for any Even pure number that is written like: EVEN.P = 2

SIDI ABDESSALAM YASSINE THEOREM :CONJECTURE
PROOF FOR ANY NATURAL NUMBER Ne N

Depending on conjecture proof for odd numbers, and conjecture proof for even numbers written like Even = 2".0dd

and depending on conjecture proof for even pure numbers written like even.p = 2"

We conclude that Collatz Conjecture is true for any natural number
This conjecture proofis Sidi Abdessalam Yassine Theorem
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