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INTRODUCTION : -

Consider the following equation for positive integer

value of 'n/, f(n,1) = % if nisevenand 3n+ 1if odd.

let f(n,v) = f[f(n,r—1),1] forn = 2
Let the set A(n) ={f(n,1),— ——— — J(n,r),————,1
Let the set B(n) ={f(n,1),— — ——, f(n,1),—,1,4,2,1,4,2,1 —}
As per Collatz's Conjecture A(n) = B(n).
In this proof all the numbers involved are ‘0" & positive integers
And hence, no further mention of it will be made.
It is obvious that it has to be proved only for odd values of 'n'

because for even values of 'n'it will tend to an odd number.
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PROOF:-

PART 1: — An analysis of numbers 1,5,21,85, etc

(4-1) {471+ 4" 244" 3+ ——— +1}+1=4"
So, if n={4""1+ 42+ ——— +1}, f(n,2r)=1

Hence A(n) = B(n).
This constitutes the set S = {ar:ar =[(4" — 1) = 3],r = 1}
And A (ar) = B(ar).And S = {1,5,21,85,— —— }

PART 2 : — An analysis of n= (4k+ 1)

Let us assume that if, n < 4k + 1then A(n) = B(n)
let, ny =4(k+r)+1; then, f(n,3) =3(k+1r)+1
The numbers of the set 'S’ have value of k = (0,1,5,21,— — —)

i)'k isodd & 'r'’ is even

Then (k+r)isodd and so f(k+1r,1) =3(k+71r)+1
AMmy) =By, if, (k+r) <d4k+1lorr<3k+1

So, for k=1, r=2,4 & k+r=3,5.

k=5 r=2,46,8—-———-16&
k+r=7911,13,— ——,21.
k=21 r=24————,64 andsoon.
These generate theset K; ={1,3,5,———}

K,={kik=2s—1,52>1)
i)'k is odd& 'r' is odd
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Any) =BMy), if 3(k+r)+1<4k+1lie3r<k
k=3,57;r=1& k+r=4,68.
So, k=911,13; r=13 &k+r=10,12,14,16; and so on.
These generatetheset K, ={k:k=25&s >0}
(k=0,2isincluded ,as it can be verified.)
The set K =KiUK, ={k:k=5&s>0}
Thisset 'K’ generates the set,
N(2%)={1,5,9,13,— — — =}
={n,:n,=04k+1), k= 0} &
A(ny) = B(nz)

PART 3 : — An analysisof n= (4k+3)

Though it is assumed that n= 4k+1 is solved ,4k+1 and 4k+3 are
Interconnected. It will be shown how (4k+3) becomes (4k+1) before
Becoming ‘1",

Let n = (4k + 3); 'k'can be odd or even.

Let, k = 2k; or 2k; + 1 & ny = 8k; +3&nz; =8kz + 7.

M ny; = (8kzy+3)

f(nsg, 1) = f(23k3 +22—-1,1) =3.23k3 + 23+ 22 -3 +1
f(n3,2) =3.2%k; +22+2—-1=4CBk;+ 1)+ 1
Therefore, A(ns) = B(ny).

Thus, the following set is generated.
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N(28)={3,11,19,— ——}={ng ns = 2%k +3), k >0}

In ns3,, ks can be odd or even.
Therefore let, ny, = 2%k, +7 & nyy = 2%k, + 15

Q) n, =2%,+23—1

f(ng,1)=3.2%,+2%*+23-34+1=2%Bk,+1)+23-2
f(ng,2)= 23k, +1)+3 : [(8k+3)]

f(ng,4) = 22(3%k, +3+1)+1

Therefore ,A(n,) = B(n,)

Thus, the following set is generated.

N(2*)=1{7,23,39,———=}={ny:n, = 2% +7), k=0}

Innyq, ks can be odd or even.
Therefore let ns = 2°ks + 15 & ng; = 25k + 31

(3)71: :Zsk:+24—1

f(ns,6) = 4(3%3ks +32+3+1)+1
Therefore, A(ng) = B(ns)
Thus, the following set is generated.
N(2%) ={15,47,79,— —} = { ns:ns = (2°k + 15), k > 0}
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letn,=2"+2""1-1 &n,,=2"+2"-1

(r-2)- n.2"k, +2"1-1

fn,,2r—4)= 4(3" 2%k, +3" 343"+ ——— +1)+1
Therfore A(n,) = B(n,)

Thus, the following set is generated.

N2 ={[@T -1, - - =, (27 = 14k2D), - -])

= {n.:n.=Qk+2""1-1), k=0}

PART 4 : - The Conclusion

All these sets put together constitutes the master set N ( 2)
N(2)={NQ»HUNQHU — — — — - U2")———;1r - ©}.
TheSet N(2)={1,3,5—-—-}={n,:n, =2k+1), k=>0}
And  A(ny) = B(n,)

The above set represents all odd numbers. All even numbers tend
to an odd number.

Therefore, An)=Bn) &neN

Thus, COLLATZ'S CONJECTURE, Is proved for all

Positive Integers.



