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Collatz Sequence Proof (3rd Way)

n
Abestract: Collatz Sequence rules: n (Even): > orn (0dd):3n + 1.

With enough repetition, do all positive integers converge to 1?

Proof:let Collatz Sequence of (n) = S(n), let loop of Collatz Sequence (n) = IS(n)
&letn,a,b,c,w,r € N,
[S(n) ={a,b,c,..,w} & IS(n) =1S(a) =1S(b) =1S(c) =+ =1S(W)]..Taha's Factl

)

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

S(2) = {1,42} = IS(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) = {16,8,4,2,1} = IS(5) = {4,2,1}.

i)
let S(r) = {g or (3r + 1), ...,4,2,1} = IS(r) = {4,2,1}

r r+1
s IS(n) ={4,21},vne Z = {1,2,3,4,5,6,7,8,9, o or > ,...,r},

7 € Neyen, 07 Npga-

iii)

isiS(r+1) = {42,112

Part a)

If (r+1) € Nppoy = SGr+1) = {(
ISr+1)=1S (11) .eql] by Factl
e zsis (T“) = {4,2,1}.

lS(r + 1) = {4,2,1} ... (substitution in eq1)
lS(n) = {4,21},V n € N,pen.

r+1)

> ,? } by even, odd rules =

Part b)

If r+1)ENyq=2(r+1) €E Nppep = ISQ(r+1)) ={42,1}...by Parta
~SQUr+1)={r+1),..421}..by Parta =

“IS2(r+1)) =1S(r+1) ...eq2] by Factl

~ {4,2,1} = IS(r + 1) ... (substitution in eq2)

o lS(n) = {4—,2,1},‘9’ ne Nodd

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