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H 1930 RIS » Fu 223588 (Collatz conjecture) — BB A < #f » HACIATT  BE—
{6 5 2880 > NS - AR 2 2ehk 5 anSREar s > AIBRLL 3 N 1 &OBAIRIIAR » &
%—ERE 1 - WELEREEE] 1,422,142, - WVEE » T8 5y 1-2-4 1EER - B0 IS AR
B AR RS A HIERE - R R AR -

Hep— TS S AR TR IUA RsG P A A G H L AR TEAGIR B > T op—Fiik
DURSER T 1-2-4 fERRIEA HATAHAEER - HA L IR BB A BSOS RV RIR - &
A—4HIE 1-2-4 JEERAVTEER -

It - RS TR E S e (Eer B AE sk 3 0 1 /UEHRAR - AT SR EE
Y 2 YRR P RS AREIIRR T 1-2-4 1BERA & HATAHEER -

Abstract

Since 1930s, the Collatz conjecture has been an unsolved problem. The following is its depiction:
Select a positive integer. If it is even, then the next term is one half of the previous term. If it is odd, then
the next term 1s 3 times the previous term plus 1. After limited iterations, it will reach 1. That s to say,
we will get a sequence like 1,4,2,1,4,2..., and we call it the 1-2-4 circulation. Although the conjecture's
depiction 1s simple, it 1s a difficult problem that spans over a century. There comes out some proofs until
recent years.

One of the proofs of the Collatz conjecture is to prove that all the situations that are not in
accordance with Collatz conjecture are false, and one of the situations is that there will be other
circulations except the 1-2-4 circulation. That 1s to say, there are some positive integers that will go in a
circulation and it is not the 1-2-4 circulation after several times of Collatz calculation.

Therefore, in this report, we discuss that the power of 2 of even numbers which come from odd
numbers having the calculation of multiplying by 3 and then adding 1. Then we use proof by

contradiction to prove that there won't be other circulations except 1-2-4 circulation.
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BB IEE - AGREHEEREL 2 EESITILER - AINVEGHEE 1,4,2,1,4,2,. HEH -
RIIFE 2 HEA 1-2-4 {E5 -

(Z) FHZLER
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A DU B R A o = - B

f(an—l) =dan

HfneN-



(=) by TWJE
3a,.4+1

f(an—l) = b

HYIEREHD - HP R FIESD, =0 -
(PU) By * Y=o b

(11) ao * AR ~ ETHHERAEELGHE - EREPA9aE -

:aTI.

(7%) an

<3 (3“51: 1) + 1)
252
3( )+ 1

fn(ao) = zbn

3(...(33(B(3ag + 1) + 2P1) + 2P1#P2) 4 2P1#P2bs) 4 .. ) 4 2P1#Pa4Dst 4oy
- 2D+, +bs+.+by

3na0 + 371—1 + 37’1—2 X 2b1 + 371—3 X 2b1+b2 + e 31 X 2b1+b2+b3+...+bn_2 + 2b1+b2+b3+...+bn_1
2b1+b2+b3+...+bn

_ 3"ag + 3" 4372 x 281 4+ 3773 x 282 o 4 431 X 2Pn-2 4 2Pn
= B

3"ag + Yo 3" ™ X 28m
= o

R R R Y FEnIE -
() [x] + RIAEER SR/ NS > Blx < [x] <x+1A[x]EN>x€R-
(O {x} : xBNEER Sy Bl{x} =x—([x] —x) > 0<{x} <1 x€ER-

(1) B B = [l°g3 ] Ei26n > 3" > 2Pt (n € N) -

(+) 185 © —(EaBafOaFRRXFALERTR GG a - AlfEall AEFHZLER DK
PR By 8 — 48R -

(t—) 1-2-4fF8R © 1~ 2~ 4 {E—BUEE T B IR IRAET R S 152 1,4,2,1.4,2,
B - T2 Ry 1-2-4 B3
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Fo— (B8 REERT S FESE st R T DU SR A E RS e
— FENBHTE TR —
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NI R BCET T
= SRR T AL T T agy o Bl ay, YRV INER (5

<Property 1> b, =1 Rlla,, .1 > an,

<proof>
3a,+1 3a,+1 3
 Gmi1 = ZZlmH - mZ - Eam * E ’ Xam >1
S Qpyr > Ay

< Property 2> b, = 2> Hla,q < ap

< proof >
) 3a,+1 3 1 3 1
S Ame1 = 2bm =2bmam+2bmSZam+sz ’Xam>1
S Qpyr < Ay

4



HEFED ~ R SeEiEH<Property 3-1>

%+ By n, log3
< Property 3-1> 52°» > 3" {I|B, > [logzn]
< proof >
1og3
2Bn > 3" = B log2 >nlog3 = B, >1 g2
N AR
B EN A log $ N
1t log 2
log3
Br = log2

H1 0] DL < Property 3-1>(4 B ¢ #528r > 375 HIB, = B, > 2P — 3N UE % AR B TG
BH RS2V ~ )RAgME - | LLF< Property 3-2>

< Property 3-2> 2fn — 3" > 26h Py neN AN > 2

<proof>

1° B -

EHAMERA € N > Dl —E AR nigm > (555 m) > (B2} Hifm e N

log2 log 2
S0
Casel : {lozzn}<{%}
F5Bnsr = B+ 10 B[+ D) =[] + 1 AIEL (o 4+ D) > () » B

m=n+1-

Case2 : {izzzn} > {izgz} > 0.58

{log 3 }
log 2
log 3
- &OgZ }

AR RIS HOH Bt +s(CENANO0<s<1,seER-Q)  HI



1~ g7 > gz @)

fog2 ¢+ 07} > gz

BIFTHUm = (¢ + Dn > BLHFBy = Brnan = (t+ 1B, — 1> HIL

EIVMERAIN € N » A ATHRE A nm > (2 m) > (200} Hifme N -

log2

2° FACELIH Sy (TR 1 P R AL » < Property 3-1>HE T &A1Y -

1 1
Casel : {Og3n} < {&3}
log 2 log 2

UGS
2Pn > 31\ 2Pm = 2PBn+1 > 3N+l = 3m | 2Bm _ 2Pn =2 < 3M _ 3 =3
AT LA
3n

2Pm > 3M & 2Pntl 5 3ntl o 2Fn > 3N +7

N
3TL
3"+ —->3"+ 2Pn—n

AT LA

n

3
2Pn > 31 4+ - >3"+ 2P & 2Pn — 31 > 2Bn—m

Case2 : {OEZn} > {izgg} > 0.58

B St

log 3 log 3
{ n} <1 —{ x 12} <1—{19.01955} = 1 — 0.01955 = 0.9845
log 2 log 2

AR » H_EALGROERI ] DR E B2 = Bn + 19T

2Bn+12 > 3n+12

> Bn+19 n+12 B n ﬁ B n n. 7213
Al B & 2Pt >3 © 2P >3 x5 & 2P > 3"+ 3" X ———

7213
524288

N AEn > 8% > 3™ x > 2Pn—m

7213

> 3" 4 2P o 2Bn — 30 > 2Ban
524288

FrbL2Pr > 3™ + 3™ x



Eaﬁ > gn nFFFJ

log 3 log 3
{ n} >1- {— X 12} >1—{19.01954} =1 — 0.01954 = 0.9846
log 2 log 2

R+ FELB R T F R i TE o ({1282 m) > {1820

log?2
Pt LART LAKE
2hn > 37\ 2Pm > 3m . 2>M>&>&>1
3m 3n 3m
Pt LA
2Bm=Bnt1l  2Bn  2Bm—2Pn+1 o (t+1)Bn=2Bn—1 2 (t=1)fp—1
3mn > 3 © 3w >1 & 3@ Dnan >1 e Seon >1
2Pn 2hn 1 1
@(3—n)f—1>2 o 3—n>2t——1 & 2Pn > 2t-1x 37

X

1
2T-1 X 3™ > 3™ 4 2Fn—n

s 2Bn —3n 5 2Bn—m

» SRR TR AL E T a, B a o B RV NBE (A
BEEZF I ST~ V& RS TR/ NBR A oy MR AREE R - HEEREE T ST ~ )58
HYHSRE EEi A g R -

<Property4> by, =b,=-=b,_1=1AN1<b, < Hozin] —n> Rflla, > a,
< proof >
log 3
b1=b2=-..=bn_1=1 N 1Sbns[@n —
log 3

<B,<
- ns "_[logz

FH< Property 3>%1 > [LHS

2Bn < 37

3", + Yeo 3" x 28m
2Bn

a, =



3na0 + %—:10 3n—1—m X ZBm 3na0 ZBn

an > ZBn >2Tna0 =a0
Sy > ag
e log3
< Property 5> #5b, = b, =-=b,_1=1A b, > [logzn] —n> Hla, < a,

< proof >
‘En = 10% > fH<propertyl>HIaRALL 1T

20F -

Bk

v

n
o2y _ [log3 Nl
1°5ca8b, = [@n] —n + 1HYARM -

N Rsao Ryar 8l > AUiTag =2ko+1 (ko €E{xlx€Z Ax=0})> I

C3ap+1 3ag+1 32k +1+1
T T T 2

Nay Fyer 8 FLAR] LAtk = 2kq + 1 (kg € {xlx € Z Ax = 0})[XA > 13

a, =3QR2k;+1)+2=6k; +5=2x3%, +(2x3'=1)
BEEf ag = 2(2ky + 1) + 1 = 4k +3 = 2" kg + (217 = 1)
RIS

3a,+1 3(6k, +5)+1
2="%0 2

=9k, + 8
ki =2k, +1(k, €{x|x EZ Ax = 0}){XA
ItBFa, = 8k, +7 = 22M 1k, + (2741 = 1)

= a, =18k, + 17 = 2 x 3%k, + (2 x 32— 1)

3a,_,+1 3[2x3" 2%k, ,+(2x3"2-1)]+1
an-1 = 1211,:_1 = : — ; ) =3"k,, + (3" - 1)

kn-p =2kn_1+ 1(kn_o, knq E{x|x €EZ Ax =0 })XA > [Ffa, = 2"k, +2" -1
Ap_1 =2%x3" 1k, ;+(2x3"1-1)
3a, ;+1 3[2%x3" 'k, +@2x3"1-1]+1 3" 3n — 1
T 2 2bn = 2ot -1 et
Ik (1<k<?2» AkeN)
ko4 =2k, +k(k,1€E{x|xEZ Ax=0})LA

an

8



3"k + 3" — 3"k +3" -1
S, = 2 X3+ L B

[EiFa, = 2Pk, + 2"k + 2" — 1

ES)lan

3"k +3"-1

a, <ay, e 2x3%, + b1

< 2Mbnf 4+ 2k + 2™ — 1

log 3

log3
Y 2Mtbn = 2 x 2ntbn=1 = 2 x " [logz o8

=2x 2[10g2"] > 2 x 3"

-n+1-1

= 2M*bnk, > 2 x 3"k,
AT A A FE 56 EH
3nk +37 —1

o <2tk+2n =1 (D)

20

log 3 10g3
n+hog2

log2 > 3n

. zbn—1+n =2 n]—n+1 1

Pog3 ]

= 2log2"l(x + 1) =1 >3"(x + 1) — 1 (x = 0)

=521 (x+1)—1=2"1(x +1)-1>3"(x+1) -1
1 3"(x+1)—1

2bn—1 2bn—1

3n(x + 1) — 1)_

zbn—l

=>2"(x+1)—

=>R2"x+1)-1) - 2b111—1 > <

=>2"(x+1)—1>3n(x+1)_1+( ! —1)

2bn—1 2bn—1

x = kftA

2"k + 2" —-1>

3"k + 3" —1 1
201 (zbn—l - 1)

3"k +3"—-1

2% + 2" —1 T%‘ﬁb%‘%ﬁ

ES)la

3"k +3"-1

k2t =12

R (DB #an < ap -
3 by > [222n| —n+ 209K {5 L1, 200 T ERT AT -




< Property 6-1>

—(EAFPEE (b, by, .., by) » (H15a, < ag

Hrfb, =1, by, bs, ..., b1 EN, by=m=>2AmeEN >

AR (b, by, o, by") > & (A, < ap’ >

Hrb; =by+x, by =b,—x>2, x€N, by =b, Vke{x|1<x<nx#1n}

< proof >
1° EHIeEE M ay ~ an—y ~ ay' ~ an—o HYEALURHAFAEN: |
3n-2q, + Y2 3n=3-m ¢ 2Bm—B:
an—1 = 2Bn_1-B1
Pt LAZEHR A aq DS

2Bn-17Big 4 q,
IERF ap o FLE K

3" %k + a,_4
(k 28 Bk —EIE R R

BRER T mEa Kan_ & Ra ¥ Rt AR a 8k
2Bn-1-Bitl 4 g
01T MY === 15
2x3" %k +a, 4
(k B8 H i R—EIFE R

st 2R P e 2 R (i =5 8
Jirjno1(1 < j; < 2Bn-17Bitl 1 < j, < 2 x 3772)
[EtFa Wi Az
2Bn-1-B1+1}, +j1
Ay 1 08 S FE
2% 3"k +
(e By 2 FLk B— ()

MR TEEITE - P A LS RIS, G,
i = 2BnamBitl (= ) x 3n-2
= ay =Lk +j1~ g = lngk +Jjn
NMAE(by, by, .., bp) LU (b, by, ..., by ) WA B o
by =b, Vke{x|1<x<nx=#1n}
[EH A Sa, "Bla, " RF &R
ay =ihk+j1 > ap g =ip gk +jna

10




2° EH1°H0 - AR DL
ay =bhk+j;~apqg =ip1k+jn

byt FoFATREL ~ Ju, - R AR~ kRSB H BIEEEE > Al

_3ap+1 3ay+1 _2a;—1 2(4k+j) -1
MW=""p T 5, T&T T3 = 3
_3ap1t+1  3(lpqk+jp-)+1
an = om - om

Xa, < ag
CBlpak ) +1 2(hk+j) -1
- 2m < 3
= 9(pqk +Jjpo1) +3 < 2™k + ) — 2™ H(2)

3° HH1°%1 > FMtr ] PL4S
a; = ihk+ji~apg =ipqk+jng
Hrbiy, iy BB ~ ji, o TR~ kS H B—IFE SR (EL2°H4E) » Al

’ 3a0, +1 3ao, +1 ’ 21+xa£ -1 21+x(i1k +]1) —1
a; = = = Ao = =
2by7 21+x 3 3
, _3ap_1+1 3 qk+jp1)+1
a, = Y - 2m-x
N
2(1+x)+(m—x)(i1k +j1) _m-—x — 2m+1(i1k +j1) — pm—x
> 2mHL(i k + j;) — 2™
FE=0(2)

2m+1(i1k +]1) - Zm > 9(in_1k +jn_1) + 3
2% (ik +j1) =1 _ 3(n_qk +jp_q) +1
3 > 2m-x
= a, > a,

< Property 6-2>

—{EA P8 (by, by, ., by) » [5Fa, < ag
;E;EPbl :y S N, bz,b3,...,bn_1 S N, bn =m 2 2/\m eEN>

RIEEE (b, by, ..., by) » R a, <ay' >
Hrb; =by+x, by =b,—x=>22, x€EN, by =b, Vke{x|1<x<nx+1n}

< proof >

{fi< Property 6-1>1z50H 7774 » IhMEE Al 1558

11



< Property 7-1>

BB (by, by, ., b)) > (HfFan < ag

Hrhb, =1, by=m=22AmeN{1<v<u<n),

by ENVke{x|1<x<nx#wvu}>

A (b, by, o, by") > & (A, < ao’ >

Heb,=b,+x, by =b,—x>2, x€N, bpy=bhVke{x|l<x<nx#vu}

< proof >
1° {}j< Property 6-1>fVEE—20E% » [EfE R LIEE Ha, ~ ay, ~ a,’ ~ a BV DL S EAFAE M
2° fH1°K0 > B[ DLS
a, = ivk +jv Ay = iu—lk +ju—1
Hrbiy, iy B FEEL ~ j,, o WA kBSEH B—IEEEEE > A
3Va, + Yr 1 3n1m x 2Bm
v = ZBV
2Bvq, — Y5230 M x 28m 2Bv(ik + ji,) — X2y 3" x 2Bm
3v B 3v

v—1
</f> z 3n—1—m X ZBm = 21)

m=0

:>a0:

_ ZBv(ivk +jv) -2
= 3
3n—u+1au + anzu—l 3n—1—m X zBm—Bu_l

2Bn—By

B 3n—u+1(iu_1k +ju—1) + 3nU 4 21#1=u 3n—1—m X ZBm_Bu—l
o 2Bn—By

n
(é\ Z 3n—1—m X ZBm_Bu—l — 22>

m=u

an

ULk + o) +3V¢ 43,
= 2By—By,

Na, < a

3L k) 34, 2Bv(ik + ) — 3
2Bn—By < 3v

= 3Ty gk + jy—g) + 37T+ Ey) < 2807 ButBo (i k 4+ i) — 2P0 BeE, H((3)

=

12



3° fH1°%0 » o DL
a, =ik + j, a‘{l.—l = ly_1Kk + ju-1
iy, iy, Ry WA TEAREL ~ jy, ju AR IEST 8 - kB2 H B—IFE RS HI

,3%ay + X5 3T x 2Bm 3V 4 ¥U1 31T x 2Bm
a, = =

2By/ - 2By+x
, sz+xavl _ vm—=10 3n—1—m X ZBm B 23V+x(ivk +jv) _ va—=10 3n—1—m X zBm
= ay = 3v = 3v
ZBVHC(ivk +jv) — 2
= 317
, 3n—u+1aul 4+ 3"U 4+ Z#l:u 3n—1—m X ZBm—Bu_l—x
an = 2Bn/=By!
3n—u+1aul 4 3"U 4 Z?n:u 3n—1—m X 2Bm—Bu_1—x
= 2 Bn—By—X
3 (i1 k + Jy—q) + Dpay—1 37T X 28m T Bumamx
- 2Bn—By—x
O3y gkt jyog) + 30T 4 277,
- 2Bn—By—x

X
2Bn=ButBy(j k + j ) — 2Bn~Bu=*g > 2Bn=ButBu(j J + j ) — 2Bn~Buy,
FE=C(3) AT
2Bn=ButBy(j ko + j ) — 2Bn~Buy, > 3n-utvil(y k4, ) +3Y(B"V4 +2,)
XA FZ, >0 FrlA
3Ty gk + jymg) + 3V + 25) > 3T,k + jiy—q) + 37V (BT + 277E)
. 2Bt (i k +j,) — 21 ULk + jy_q) + 3% + 277,
3v 2Bn—By—x

= ay, > a,

< Property 7-2>
— (& (by, by, .., by) » [HifFa, < ag
Hrfb,=y€N, by=m=23AmeN{A<v<u<n),
b ENVke{x|l1<x<nx#wvu}-
AN (b, by, o, by) » G Ra, <ag >
Hob,=b,+x, by =b,—x=>2, x€EN, bpy=bhVke{x|l<x<nx#vu}

< proof >

i< Property 7-1>0Y8HH /574 » MG o525



< Property 7-3>
—(EEE (by, by, .., bn) > fEFFan, < aq
Hob,=y€N, b,=m>3AmeN((1<v<n),
by ENVke{x|l1<x<nx#wvn}>
A (b, by, o, by") > & (A, < ao’ >
Heb,=b,+x, by=b,—x>2, x€N, bpy=bhVke{x|l<x<nx#vn}

< proof >

{Ji< Property 7-1>HEGH1 7% - IEMEE 1555

< Property 8>
—(EEE (by, by, .., b)) (EfFa, < ao
Hrfb,, by, ...,b, EN >
AR (b, by, o, by") » & (A, < ao’ >
Hrhby, =b, +1(1 <m<n), b, =b,Vk € {x|]1 <x <n,x #m}

< proof >
1°&m = niiF :
v a, <ag
3%ay + Yk 3nm1mm ¢ 2Bm
=a, = ZBn < ao
o, 3ay + X3t X 2Bm! 3ngy! 4 YR 30T x 2Bm
- Ap = 2Bn! - 2Bnp+1
n n-1-m B
< 3"ay’ + Yo 3 x 25m <y
ZBn 0

(Hi< Property 6-1>{f55— B » aoBilag FFeAHRIER - (AL RS0 Erpar)
2°8E1 <m < niif:
ix =1~ v =mf{ A< Property 7-3>tf1 » HEFLERHAT A LISF]

2a,’ < ay

L an <ag

3°Zm = 10§ :
R Bsby, = by Vk € {x|1 < x < n,x # m} > H< Property 6-1>55—3F B84 » a, Bl 54
HEEEZ ~ apBla, FFEHEEEZ > HIL AR ET DU R

14



3ap+1

voa, =

2b1
2b1a1 - 1
Sy =—F7—2>0a,
3

g = 2bvq," -1 2M1tlg -1 S 2b1g," —1 g
S 3 3 3 "

=ay > ay’

 BIEBHIZLER S - R 1-2-4 JEER A ARG ER

s A By 1-2-4 (EERAVIEER - FLAHIEER T SanEfi ey 8 - Ko/ NVELR
a > HAESAHIER sl AL TEER - H o f£808 n REFAERRGEN o> Bl

3na+2n 1 3n- 1- mszm
a:fn(a) - ZBTL

MAZAIn# 1> Hf$a=ay=ay > a1,0 ., an_1 7751 R ELEAATEER T Efhin — 1{EE -
Hyao BT 5L E TR G P E R -

PR RS LA B IR A AT

3"q + Z‘n 1 3n- 1-m X zBm n—_l 3n—1—m X ZBm
v = = q= m=0
an 2Bn — 31

NakEE
L 2B 3750

FH< Property 3>%1

log 3
>
e log2n

R Bya Ry IEAEER R i/ NIV > BT DAHE< Property 1>1 f2< Property 2> ] DUZEZNAITZE ¥ 72

F—(H

b, me{x|lxeNA2<x<n}
HUE#HE—ER L5 SAEREREN ZE R TR - SRR EELE/ Nl » E

Bk Hi< Property 1>/ k< Property 2> 1] DI EHZRATE » 1
by =by="=bp=1
FIREE S - BT DAFEb,, A B AAE » 75 RIS A
bp=2 (me{xlxeNA2<x<n}) RIEETHENZEERTHa, < an-1 ° FEE
(Ras G E b, A AME » X Hi< Property 4> 178 S

15



log 3
log 2

|-

RE e
am >ay=a

AR S REEE T by, (m € {x|x EN A2 < x < n} )HYHEE -

[ER% 7. 5T DL HH< Property 4>4175 >

-+

1og3
by=b,=--=b,_y=1Ab, < [ ( ~ llog?2 ])
Allag < an#lag = an T'JE
=
log 3 log 3
by=b,=-=b,_;=1A b, > [@n -n (Bn > [loanD
Flag > anfflao By AR ERE PR NI Feao = an 78 > BRI
by =by,=-=by1=1(VnENARN=2)

AR R —4H AR -

SR DAKIE
log 3
>
"~ llog2 "
R > A nRE G IR FAHAEER - FEAROTER
log 3 log 3
log 2" log 2 "

WER ST - SN EARR T 1-2-4 fEERAVE—HIEER L -

Bt HE

. log 3
= ez

B ] Blla, < ag ¥(by, by, . ,by)
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< Property 9>
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by=by==byy =1 by, =2 by =
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< proof >
R Py BAT R a0 = 2ko + 1 (ko € (x|x €Z Ax 2 0}) > B
3a0+1 3a,+1 3QR2ky+1)+1
G=—p == >
Ry B2 AT LUk = 2k, + 1 (ky € {x|x €Z Ax = 0} A » 12
a, =3Qk; +1)+2=6k; +5=2x3%, +(2x3*—-1)
i ag = 2k, + 1) + 1 = 4ky + 3 = 21, + (2141 — 1)

EEEGIESS
_3a;+1  3(6k;+5)+1
2b2 2
(k, €{x|lx €Z Ax = 0})fLA
Hifa, = 8k, + 7 = 227k, + (2271 — 1)
= a, =18k, + 17 = 2% 3%k, + (2 x 32— 1)

a2 :9k1+8k1:2k2+1

3a, s +1 3[2x3" 3k, s +(@2%x3"3-1]+1
an—2 = zbn_z = 2

kn—Z = 2kn—3 + 1( kn—3rkn—2 € {xlx €EZANx=0 } )'f—h/\ ﬂztﬂ%“ao = Zn_lkn—z + 2t -1
An_o = 2 X 3n_2kn_2 + (2 X 371—2 - 1)

3ap,+1 3ap_, +1
3 (—an_l ) +1 3 (—"22 ) +1 9q, ,+3+2?
2bn - 2bn - 22+by

=32 .+ (3"2—1)

a, =

92 X 3" 2k, _, + (2 X 32 — 1)] + 3 + 22

22+bn
3n 3" —-3+4+2 3n 3" —1
= 21+by Kn-z + 21+by = 21+by Kn-z + 21+by

Ak (1<k<2*2 A kEN)
kp_, =202%2k +k (k, €{x|x€Z Ax=0})LA
3%k +3"—1 3k +3"—1
le ’ @E?%‘W;f%_‘%&:ﬁi
Eifa, = 21 ontng 4 201k 4 201 — 1 = 2Bntl) 4 211 4 21 — 1
NAFk=21=>k—12=0 ALl kfao A a, % 5

3"(k—1)+2x3"—1
21+bn

=>a, =2x%x3"%, +

a, =2x3", +

ag = 2Bntlg, + 271k — 1) + 2" — 1

PEEEH
. 2x3"—1 \
(4 FER
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2n+1+bn _ 21+bn —2x3n +1>0

log3 1_ log3
S gl gl g 150
log3 ] +1 log3 ] —n+1 .
= 2[log2"|"" _ 2[log2" —-2x3"+1>0 =(5)
HE% Y]
log 3 log3
o Qbp=14n — 2""’[1222”]_”"'1 1 1222 > 3n
[log3 ]
= 2 x 2llog2" x+1)—-1>2%x3"(x+1)—1(x=0)
= 2Bt (x +1) -1 =201 (xy + 1) -1 >2x3%(x+1) -1
1 3"(x+1)—-1
= Zn(x + 1) - 2bn+1 2bn+1
1 3"(x+1)—-1
=>02"(x+1)—-1) — ot > < St ) —
3"(x+1)—-1 1
=>2"x+1)-1> St (an+1_1)
x = kftA
n n 3"k +3"—-1 1
2"+ 2" —-1> bt (an+1_1)
X
3k +3"—-1 . 1
an+2n—1‘ T%%%‘;{(’ _1<W_1<0
i
n n 3"k +3"—-1
2%k + 2" -1 > W
W F(G) AL - A4 RL > #a, < aq
RIEEF(G) L - (D thpkar - 58
2° FAREEEG
< Property 10>
e
B, = 10g3
10g2
Al

HIMEEEE (by, by, ... ,by) by, by, ... by EN
8H a, < a,
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< proof >
ESCIRMEEH T
log3
(by, by, . b)) = (L1, .. 1,2, [%n] —n)

R
a, < a

FHi< Property 6-1>[1 7 < Property 6-2>%t 1] DL

log 3
SRS by, by . b) + I By =[5
a, < ag
SERIL > R
W AL EEEH T
log 3
‘EB, = 1ngn v a, < ag
st e &
log 3
B, =
" llog2 n
I 1 2 o ] R EE 72
PEE SR
< Property 11>
[ ] Euan < Qo
< proof >
Fi< Property 8> - < Property 10> > T DU IEF 8k}
log 3
(by, by, . by +k) by by . by EN A By = [—n] AkeN
log 2
Al
a, < ag
i< Property 6-1> ~ < Property 6-2> -~ < Property 7-1> - < Property 7-2> - < Property 7-3>
BIESECR
It FEEH T
log 3
>
"~ llog2 n
Al
a, < ag
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{h ~ &am

. log3 ]
N » HI
=B, < [logzn Hla, > a,

— —hf log3
.~ 5B, = [lozzn] » Hlla, < aq

=~ FHZEETER T 1-2-4 fEREE A A g

fE ~ RREE
RS T S8 T EF AR HIRER T 1-2-4 1EERAVE—4HIER -tk
RS T AR R E R — B -
HRETEHC A EMGEE AR B > fan © &3 5 ARSI S AR R
AT 78

2k ~ 2R

[1] B& TAEH-3x+1 TEHIA7 S5 AH (Collatz conjecture) - 2021 459 H 30 H » HUH
http://www.mathland.idv.tw/history/421guass.htm

[2] b %5 5 FT( Bridan's Blog - 4rdp, For R&D Person )- Se ¥ EEE G il 249578 (=)
(Collatz conjecture 3) = 2021 4£ 10 H 21 H » i H
http://4rdp.blogspot.com/2019/09/collatz-conjecture-3.html
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