


  The Collatz conjecture is an unsolved 
conjecture in mathematics named after 
Lothar Collatz, who first proposed it in 
1937. [1] 

  It also goes by many other names such 
as the: 3n + 1 conjecture, the Ulam 
conjecture, Kakutani's problem, Thwaites 
conjecture, Hasse's algorithm or, the 
Syracuse problem. [1] 
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  Start at any natural number ‘n’ 
  If n is even, divide n by 2 
  If n is odd, multiply n by 3 and add 1 

  Repeat this process with each result, and 
your sequence will inevitably end at “1” 



  It is very easy to program the Collatz 
Conjecture function, as there are only 3 
conditions to check for in a loop: 

  Java example 
›  If n/2 has a remainder of 0, “n%2 == 0” (even) 
›  If n/2 has a remainder, “n%2 != 0” (odd) 
›  If n is 1, n == 1 (stop loop) 



 Over the years, computers have been 
used to calculate Collatz Conjecture 
for every integer from 2 up to 
maximally high numbers. 

 May 26, 2006:  C.C. was verified for all 
numbers up to10x258 [1] 



  Although C.C. has been tested and 
confirmed for an extensive array of 
numbers without fail, C.C. remains 
unsolved. 
›  No matter how many times C.C. is tested, it 

can’t be tested for all numbers to infinity, and 
therefore, cannot be ascertained to be true. 

  The ultimate objective of most 
mathematicians studying C.C. is to 
formulate a mathematical proof which will 
finally prove that the phenomenon is true. 
None exists as of yet. 

  Incomplete Proofs: Yamada(1981), 
Cadogan (2006), Bruckman (2008) [2] 



 Are there any divergent trajectories? Any 
numbers that never arrive at 1 via this 
process? 

 What patterns/cycles exist within the 
conjecture? 

 What occurs with the stopping times 
(steps to reach 1) of different numbers 
depending on their properties? 

 Discovering a mathematical proof for 
C.C. 
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 Optimized General 
Formula 
 Computes real 

and complex 
numbers, not just 
positive integers 
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                  111 
+              1111 
              10110 
+          10111  
          100010  
+      100011   
        110100   
+    11011     
    101000     
+1011        
10000  

  Collatz in Binary 
  Start at any binary 

number 
  If binary sequence ends 

in “1” (is odd), copy the 
binary sequence and 
append another “1” at 
the end and add it to 
the original sequence 

  If binary sequence ends 
in “0” (is even), cross 
out all trailing zeros. 
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  “Touching” numbers 
Now we construct a new sequence: 

We start normally from 1 as in Collatz Sequence defined above 
If we reach a number that already exists in any sequence before, then 
we stop iterating 

Then we have, the collatz-2 sequence, as follows 
for x=1    1 
for x=2    2                      (Since 1 already exists before) 
for x=3    3 10 5 16 8 4   (Since 2 already exists before) 
for x=4                            (Since 4 already exists before) 
for x=5                            (Since 5 already exists before) 
for x=6    6                      (Since 3 already exists before) 
for x=7    7 22 11 34 17 52 26 13 40 20  (Since 10 already exists before) 
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  Iteration patterns 
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 Claims that the Collatz Conjecture is 
impossible to prove, even though there 
exists undeniable evidence that it works. 
›  Similarity to Riemann Hypothesis in that the 

same reasons apply as to why it can’t be 
proven. [4] 



  Prime numbers 
  Even vs. Odd iteration patterns 
  Frequency in certain ranges of iterations 
›  Finding a logistic model to show curve of this 

behavior to infinity 
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