Taha’s 2™ Way of Collatz Sequence Solution
Proof:

let Collatz Sequence of (n) = S(n), loop of Collatz Sequence (n) = 1S(n), &
Collatz Fact = CF.

n € N,,n (Even) : %,orn (0dd):3n+1

+Sn) = {[(g) or 3n+1)], ...,?} ..CF1=>

n

S(n) 2 5((5) or (3n + 1)> .CF2 =

IS(n)=1S ((2) or 3n+ 1)) ...CF3.

Example:

2 S(5) = {16,8,4,2,1}, ... CF1 =

~ S(5) 2 5(16) because S(16) = {8,4,2,1}...CF2 =
IS(5) = 1S(16) = 1S(8) = 1S(4) = 1S(2) = 1S(1) ...CF3.

+S(1) ={4,21}=1S(1) = {4,2,1},

S(2) ={1,42}=>1S(2) = {4,2,1},

S(3) ={10,5,16,8,4,2,1} = IS(2) = {4,2,1},

S(4) ={2,1,4} = 1S4) = {4,2,1},

S(5) = {16,8,4,2,1} = IS(5) = {4,2,1}, and

S(6) = {3,10,5,16,8,4,2,1} = IS(6) = {4,2,1}.

Thenlet IS(r) = {4,2,1},r € N,..

o IS(n) ={4,2,1}, forn € set C ={1,2,3,4,5,6,7,8,9, ...2, ..., r}.

Then:is IS(r + 1) = {4,2,1}?

r+1

Part a) If (r +1) € Nepen = SCr+1) = {(22), .., 7} ..CF1>

r+1

Sr+1)2 S (T)"' CF2 =

r+1

IS(r+1) = IS () ..CF3

<r..bysetC=

r+1 r+1
1S ( 5 ) = {4,2,1} because >

https://doi.org/10.33774/coe-2024-f4j0z-v2 ORCID: https://orcid.org/0000-0002-8954-9264 Content not peer-reviewed by Cambridge University Press. License: All Rights Reserved


https://doi.org/10.33774/coe-2024-f4j0z-v2
https://orcid.org/0000-0002-8954-9264

o~ IS(r+1) = {4,2,1} ... (substitution)
2 IS(n) = {4,2,1},V n € Neyen,.

Part b) If n € Nygq = S(n) ={3n+1,...,7}..CF1=>
Sn)25SBn+1)..CF2>
~IS(n)=1S(3n+1) ... CF3.

“1S(3n+ 1) = {4,2,1} because (3n + 1) € Ngyep, ... part a).

~1S(n) = {4,2,1},V n € N,y ... (substitution)
Therefor by Part a & Partb = I1S(n) = {4,2,1},Vn€ N,
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