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Abstract

lt is Miell known thtt the foll¨ving Collatz Cottecture is One of tlle

unsolved problems in mathematics.

Collatz Comjecture: For any positive integer π>1,the fo1lowing
recurdve algorithm、ァ11l come to l by a nnite number Of steps.

偲111:1滞腑 謂年12.
Supercomputer simulation has confrmed that the Collatz coniecture

is correct for all positive integers unti1 2 95× 1020 Recentl,Ъ Terence Tao
proved that almost all orbits of the Collatz map attdn almost bounded

values lt is tO sa.y th・at the Collatz coni∝ ture is almo前 corred for almost

all positiw℃ integers.

This paper proposes an asymptotic approach for the Collatz ConieC―

ture by the mathematical induction and probability theory、  The result

of this paper mealls that the Collatz conieCture is correct for almost a■

positive intettrs.
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l lntroduction

For any positiv℃ integer π >1)、
“
e consider a recursi、 e algorithm by repeating

the following two steps A)andん
)・

偲111:1耐朧
r謂

年生牲
For example,let η=7,this algorithm generates the following sequence and

ternlinates to l.

7-)11→ 17→ 26-〉 13-→ 20-〉 10→ 5→ 8→ 4-〉 2-〉 1,

√lrlAんA∫1ん /1んんル(7)=1.

In 1937,German mathematician Lothar Collatz shcttn a famous conieCtllre

: For any positive integer η > 1, the above recursive algorithm alwayS terlni―

nates to l by a nnite number of steps 111121.It iS also knon‐ n as the 3η +1
problem,the Ulam corlieCttlre,Kakutanib problem,the Thwaites cottecture,

Httse's algorithm,o■ the Syracuse problem 121-141.It seems that th Collatz

COlliecture is still an ullLsolved problem up to now Batsed on the supercomputer
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