2nd Way Solution of Collatz Sequence

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

n,a,b,c,w € N;,n (Even) : g, orn (0dd):3n+ 1 ...(Collatz Sequence rules)

Proof:

if Sn) ={a,b,c,...,w}=>1S(n) =1S(a) =1S(h) =1S(c) =+ =1S(w) ... Factl
»S(1) = {421} = IS(1) = {4,2,1}.

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

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

S(4) = {2,1,4} = IS(4) = {4,2,1}.

S(5) = {16,84,2,1} = IS(5) = {4,2,1).

Then let S(r) = {g or (3r + 1), ...,4,2,1} = IS(r) = {4,2,1},7 € N,.

~ IS(n) = {4,2,1},Vn € Set Z = {1,2,3,4,5,6,7,8,9, ..., r}.
isIS(r+1) = {4,2,1?

Part a)

r+1 r+1

If r+1) € Nppppy = S(r+1) = {(T) 7} = IS(r + 1) = IS (&) ... Fact1

”r+1

r+1 r+1
<r= T € SetZ = {1,2,3,4,5,6,7,8,9, T r} =

1
RAY (%) = {4,2,1} ... Fact1
s~ IS(r+1) = {4,2,1} ... (substitution)
~1S(n) = {4,2,1},Vn € Npep,.

Part b)

Ifn€Nyyq=>Sn)=383n+1,..,72}=>1Sn) =1SBn+1) .. Factl
v (3n+1) € Neyen

~1S3n+1) ={421}..by Parta

~1S(n) ={4,2,1} Vn € N,yq ... (substitution)

~I1S(n) ={4,2,1},Vvn € N, ..by Part a & Part b.
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