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No.5

9-81-63-27-45

495

6174

albd|lw]|N

wlkr |k~

53955 . 59994

74943 . 62964 - 71973 - 83952

63954 . 61974 . 82962 - 75933

631764

549945

851742 - 750843 — 840852 — 860832 — 862632 — 642654 — 420876

8429652 - 7619733 - 8439552 -, 7509843 - 9529641 - 8719722 — 8649432 . 7519743

97508421

63317664

86526432 - 64308654 — 83208762

86308632 — 86326632 — 64326654 — 43208766 — 85317642 — 75308643 — 84308652

864197532

Rlr|N]|w|kr|r|lo|lvd]lRrlr]n]nNM]IR]R]|o

554999445

1

~

865296432 - 763197633 - 844296552 — 762098733 — 964395531 — 863098632 - 965296431 —
- 873197622 - 865395432 - 753098643 — 954197541 - 883098612 — 976494321 . 874197522

10

9753086421

6333176664

9975084201

8655264432 . 6431088654 — 8732087622

8653266432 — 6433086654 - 8332087662

8765264322 - 6543086544 - 8321088762

9775084221 - 9755084421 - 9751088421

~Njfwjlw|lw|lWw|FLr ||~

8633086632 — 8633266632 — 6433266654 — 4332087666 — 8533176642 — 7533086643 —
- 8433086652

11

[N

86431976532

)]

88431976512 - 87641975322 - 86541975432 - 86420987532 — 96641975331

[ee]

87331976622 - 86542965432 — 76320987633 — 96442965531 — 87320987622 - 96653954331 —
- 86330986632 — 96532966431

12

16

975330866421

633331766664

555499994445

997530864201

999750842001

865332666432 - 643330866654 — 833320876662

865532664432 - 643310886654 — 873320876622

865552644432 . 643110888654 — 877320876222

876532664322 - 654330866544 — 833210887662

876552644322 654310886544 - 873210887622

977510884221 . 977550844221 - 975510884421

977530864221 - 975530864421 - 975310886421

877652643222 - 655430865444 - 832110888762

977750842221 - 975550844421 - 975110888421

997750842201 - 997550844201 - 997510884201

~N|jW|lWwWfWwW[W|WWwWW|WwW|WwW|lWw|FRLr|RPr|FP,r|FP]|F~

863330866632 - 863332666632 - 643332666654 — 433320876666 — 853331766642 —
- 753330866643 — 843330866652
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13

8643319766532

8733209876622 - 9665429654331

8764209875322 — 9665419754331 . 8843209876512 - 9766419753321 — 8854319765412

8643209876532 - 9664319765331 — 8843319766512 — 8764319765322 — 8654319765432

8654209875432 - 9664209875331 - 9864319765311 — 8874319765212 - 8765419754322

14

27

97755108844221

97533308666421

63333317666664

99753308664201

99975308642001

99997508420001

86533326666432 — 64333308666654 — 83333208766662

86555526444432 -, 64311108888654 — 87773208762222

86553326664432 - 64333108866654 — 87333208766622

87776526432222 — 65554308654444 . 83211108888762

97775308642221 — 97555308644421 - 97531108886421

87765326643222 - 65543308665444 — 83321108887662

97753308664221 - 97553308664421 — 97533108866421

97753108864221 — 97755308644221 — 97553108864421

87653326664322 — 65433308666544 — 83332108876662

86555326644432 - 64331108886654 — 87733208766222

87655326644322 - 65433108866544 — 87332108876622

97755508444221 -, 97551108884421 . 97775108842221

97777508422221 — 97555508444421 -, 97511108888421

87655526444322 - 65431108886544 . 87732108876222

65543108865444 - 87321108887622 — 87765526443222

97775508442221 . 97555108844421 - 97751108884221

99775308642201 - 99755308644201 - 99753108864201

99775108842201 - 99775508442201 - 99755108844201

99777508422201 - 99755508444201 - 99751108884201

99977508422001 — 99975508442001 - 99975108842001

N WO W W WIWIWIWIWIWIWIWIWIWIWIWIWIWIW|WwWlw|Fr PP |PP|PlOJa|a N |-

86333308666632 — 86333326666632 — 64333326666654 — 43333208766666 — 85333317666642 —

- 75333308666643 — 84333308666652

15

864333197666532

555549999944445

873332098766622 — 966543296654331

976654197543321 - 885432098765412 - 976642098753321 - 986543197654311 . 887432098765212

865433197665432 - 864332098766532 - 966433197665331 - 884333197666512 — 876433197665322

966432098765331 — 986433197665311 - 887433197665212 - 876543197654322 — 865432098765432

987643197653211 — 887543197654212 - 876542098754322 - 966542098754331 . 986432098765311

ala|ja|a|JaIN|F |-

966543197654331 - 884332098766512 — 976643197653321 - 885433197665412 . 876432098765322

6174

R.W.Ellis
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J.R.Lewis

Ellis

m-4

6174
631764
63317664

495

549945
554999445
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number |umber of fixed points series number |number of fixed points series
MdeﬂmdmmG and number of loops | name Mdeﬂmdmmm and number of loops name
g and loops P g and loops P
2 1|number of loops = 1 110|88664432199776553312 (b)
4 116174 (a) 97755333108866644221 (d)
6 3631764 (a) 63333333317666666664 (a)
549945 (h) 97533333308666666421 (c)
number of loops = 97775551108884442221 (e)
8 4197508421 (c) 99775533108866442201 (d)
63317664 (a) 99753333308666664201 (c)
number of loops = 99977553108864422001 (d)
10 8/9753086421 (c) 99975333308666642001 (c)
6333176664 (@) 99997755108844220001 (d)
9975084201 (c) 99997533308666420001 (c)
number of loops = 99999753308664200001 (c)
12 16/975330866421 (c) 99999975308642000001 (c)
633331766664 (a) 99999997508420000001 (c)
555499994445 (h) number of loops =
997530864201 (c) 162|9775533331088666644221 (d)
999750842001 (c) 9777555311088864442221 (e)
number of loops = 8866443321997766553312 (b)
14 27(97755108844221 (d) 9753333333086666666421 (c)
97533308666421 (c) 6333333333176666666664 (a)
63333317666664 (a) 9977553331088666442201 (d)
99753308664201 (c) 9975333333086666664201 (c)
99975308642001 (c) 9977755511088844422201 (e)
99997508420001 (c) 9997755331088664422001 (d)
number of loops = 9997533333086666642001 (c)
46(9775531088644221 (d) 9999775531088644220001 (d)
6333333176666664 (a) 9999753333086666420001 (c)
9753333086666421 (c) 9999977551088442200001 (d)
9977551088442201 (d) 9999975333086664200001 (c)
9975333086664201 (c) 9999997533086642000001 (c)
9997533086642001 (c) 9999999753086420000001 (c)
9999753086420001 (c) 9999999975084200000001 (c)
9999975084200001 (c) number of loops =
number of loops = 231]977755533110888664442221 (e)
73(886644219977553312 (b) 977553333310886666644221 (d)
977553310886644221 (d) 633333333331766666666664 (a)
975333330866666421 (c) 555555549999999944444445 (h
633333331766666664 (a) 886644333219977666553312 (b)
555554999999444445 (h) 975333333330866666666421 (c)
997755310886442201 (d) 997775553110888644422201 (e)
997533330866664201 (c) 997755333310886666442201 (d)
999775510884422001 (d) 997533333330866666664201 (c)
999753330866642001 (c) 999775533310886664422001 (d)
999975330866420001 (c) 999753333330866666642001 (c)
999997530864200001 (c) 999777555110888444222001 (e)
999999750842000001 (c) 999977553310886644220001 (d)
number of loops = 999975333330866666420001 (c)
999997755310886442200001 (d)
999997533330866664200001 (c)
999999775510884422000001 (d)
999999753330866642000001 (c)
999999975330866420000001 (c)
999999997530864200000001 (c)
999999999750842000000001 (c)

number of loops= 0
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number of . : . number of . . .
e | Pedronts e\ nober oo | Pedponts o feres

g and loops p g and loops p
6 318|97755333333108866666644221 (d) 572|988766544332209987766554332111 ()
97775553331108886664442221 (e) 977775555331110888866444422221 )
97777555511108888444422221 () 977553333333310886666666644221 (d)
97533333333308666666666421 (c) 977755533333110888666664442221 (e)
63333333333317666666666664 (a) 975333333333330866666666666421 (c)
98876654422099877554332111 (9) 633333333333331766666666666664 (a)
88664433332199776666553312 (b) 555555555499999999994444444445 (h)
99777555331108886644422201 (e) 886644333333219977666666553312 (b)
99775533333108866666442201 (d) 997775553333110888666644422201 (e)
99753333333308666666664201 (c) 998876654432209987765543321101 (9)
99977755531108886444222001 (e) 997777555531110888864444222201 )
99977553333108866664422001 (d) 997755333333310886666666442201 (d)
99975333333308666666642001 (c) 997533333333330866666666664201 (c)
99997755333108866644220001 (d) 999777755551110888844442222001 )
99997533333308666666420001 (c) 999777555333110888666444222001 (e)
99997775551108884442220001 (e) 999775533333310886666664422001 (d)
99999775533108866442200001 (d) 999753333333330866666666642001 (c)
99999753333308666664200001 (c) 999887665442209987755433211001 (q)
99999977553108864422000001 (d) 999977755533110888664442220001 (e)
99999975333308666642000001 (c) 999977553333310886666644220001 (d)
99999997755108844220000001 (d) 999975333333330866666666420001 (c)
99999997533308666420000001 (c) 999997775553110888644422200001 (e)
99999999753308664200000001 (c) 999997755333310886666442200001 (d)
99999999975308642000000001 (c) 999997533333330866666664200001 (c)
99999999997508420000000001 (c) 999999775533310886664422000001 (d)
number of loops = 999999753333330866666642000001 (c)
429|9887665443220998776554332111 (9) 999999777555110888444222000001 (e)
9777555333311088866664442221 (e) 999999977553310886644220000001 (d)
9777755553111088886444422221 (f) 999999975333330866666420000001 (c)
9775533333331088666666644221 (d) 999999997755310886442200000001 (d)
8866443333321997766666553312 (b) 999999997533330866664200000001 (c)
6333333333333176666666666664 (a) 999999999775510884422000000001 (d)
9753333333333086666666666421 (c) 999999999753330866642000000001 (c)
9977775555111088884444222201 () 999999999975330866420000000001 (c)

9977755533311088866644422201

(e)

9977553333331088666666442201

(d)

9975333333333086666666664201

(c)

999999999997530864200000000001

(c)

999999999999750842000000000001

(c)

number of loops =

9988766544220998775543321101

(@

9997775553311088866444222001

(e)

9997755333331088666664422001

(d)

9997533333333086666666642001

(c)

9999777555311088864442220001

(e)

9999775533331088666644220001

(d)

9999753333333086666666420001

(c)

9999977553331088666442200001

(d)

9999975333333086666664200001

(c)

9999977755511088844422200001

(e)

9999997755331088664422000001

(d)

9999997533333086666642000001

(c)

9999999775531088644220000001

(d)

9999999753333086666420000001

(c)

9999999977551088442200000001

(d)

9999999975333086664200000001

(c)

9999999997533086642000000001

(c)

9999999999753086420000000001

(c)

9999999999975084200000000001

(c)

number of loops =
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number of , . . number of ) . .
8fu Ebﬁg fixed points and I:Eﬁ%gro Ic?ft Isoo S Srglrr?: cr)]mEJ :Jlnibi?c; fixed points and I\I:J(;dbg? Ic?ft Too S Sr%f:
9 |and loops p 9 1and loops p
3 1[495 (h) 581888666444221999777555333112 [6))
5 3|number of loops = 987654333332098766666543211 (K)
7 1{number of loops = 987765543321098876654432211 (n)
9 3864197532 (i) 864333333333197666666666532 (i)
554999445 (h) 555555554999999999444444445 (h)
number of loops = 998776554321098876544322101 (n)
11 3|86431976532 (i) 998765433332098766665432101 (K
number of loops = 999876543332098766654321001 [(9)
13 5/8643319766532 (i) 999877655421098875443221001 n)
number of loops = 999987654332098766543210001 (k)
15 8|864333197666532 (i) 999998765432098765432100001 (K
555549999944445 (h) 999999876542098754321000001 k)
number of loops = number of loops =
9|98765420987543211 (k) 88(98776554333210988766654432211 (n)
86433331976666532 (i) 88866644432219997776555333112 [€))
number of loops = 98765433333320987666666543211 (K)
11[9876543209876543211 (K 98777655542110988875444322211 (0)
8643333319766666532 (i) 86433333333331976666666666532 (i)
9987654209875432101 (K 99877655433210988766544322101 (n)
number of loops = 8 99876543333320987666665432101 (K
16]1987654332098766543211 (K 99987765543210988765443221001 (n)
864333333197666666532 (i) 99987654333320987666654321001 [(9)
555555499999994444445 (h) 99998765433320987666543210001 (K
998765432098765432101 K 99998776554210988754432210001 (n)
999876542098754321001 (9] 99999876543320987665432100001 (K
number of loops = 99999987654320987654321000001 (k)
25198765433320987666543211 (9] 99999998765420987543210000001 (K
98776554210988754432211 (n) number of loops =
86433333331976666666532 (i) 132|9877655433332109887666654432211 (n)
87765443219997765543222 () 9876543333333209876666666543211 (K
99876543320987665432101 (K 9877765554321109888765444322211 (0)
99987654320987654321001 (9] 8643333333333319766666666666532 [O)
99998765420987543210001 (K 8886664443322199977766555333112 (D
number of loops = 18 9987765543332109887666544322101 n)
5 3719876543333209876666543211 (K 9987654333333209876666665432101 ((9)
9877655432109887654432211 (n) 9987776555421109888754443222101 (0)
8643333333319766666666532 (i) 9998776554332109887665443221001 n)
9987654333209876665432101 K 9998765433333209876666654321001 [(9)
9987765542109887544322101 (n) 9999877655432109887654432210001 n)
9998765433209876654321001 ((9) 9999876543333209876666543210001 (k)
9999876543209876543210001 (9] 9999987654333209876665432100001 (K
9999987654209875432100001 (K 9999987765542109887544322100001 (n)
number of loops = 9999998765433209876654321000001 (K
9999999876543209876543210000001 (K
9999999987654209875432100000001 (k)

number of loops =




30

W. Schneider
Ellis -El:j%
2
m-4
6174 6174 ——— 3 6
2
Ellis
6174
631764
63317664
m-18
886644219977553312 886644219977553312 ——75——
886644219977553312
88664432199776553312

8866443321997766553312

97508421 97508421 «
m-8
a B —
2
97508421

9753086421 9975084201

975330866421 997530864201 999750842001

No.5
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97755108844221 97755108844221 « 3 6 B 9 O

m-14

a B —-
2
97755108844221 97508421 7,5,1,8,4,2
m-14
( +1)
2
97755108844221

9775531088644221 9977551088442201
977553310886644221 997755310886442201 999775510884422001

97775551108884442221 97775551108884442221 « 3 6
m-— 20
B 9 0 a p —
2
97775551108884442221 97508421 7,5,1,8,4,2
m- 20
(——+1)
2
97775551108884442221

9777555311088864442221 9977755511088844422201

97777555511108888444422221 97777555511108888444422221  «
36 B 9 0 o« p M=
2
97777555511108888444422221 97508421 7,5,1,8,4,2
m- 26
+1
( > )

97777555511108888444422221
9777755553111088886444422221 9977775555111088884444222201

98876654422099877554332111 98876654422099877554332111 «
m- 26
3 6 B 9 0 a B —-
2
m-—26
(——+1)
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7,5,1,8,4,2
98876654422099877554332111
9887665443220998776554332111  9988766544220998775543321101
495 495 (m-1) 5 9 4
m = 3k k=23 Ellis
495
549945
555499994445
555554999999444445
m-9
864197532 864107532 —— 3 6
864197532
86431976532

86433333333331976666666666532

888666444221999777555333112 888666444221999777555333112
m- 27

—_— 3 6
2

888666444221999777555333112
88866644432219997776555333112
8886664443322199977766555333112
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98765420987543211 98765420987543211 « 3 6 B
m-17
9 0 a p —
2
m-17
(——+1)
2
98765420987543211
0876543209876543211 9987654209875432101
987654332098766543211 998765432098765432101
999876542098754321001
98776554210988754432211 98776554210988754432211 « 3
m- 23
6 B 9 0 a p —
2
m- 23
( +1)
2

98776554210988754432211
98765420987543211 7,5,1,8,4,2
98776554210988754432211
9877655432109887654432211 9987765542109887544322101
987765543321098876654432211 998776554321098876544322101
999877655421098875443221001

98777655542110988875444322211
98777655542110988875444322211 « 3 6 B 9 O
m-29 m-29
a B — (
2 2
98777655542110988875444322211 98765420987543211 7,5,1,8,4,2

+1)

98777655542110988875444322211
9877765554321109888765444322211 9987776555421109888754443222101

87765443219997765543222
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y = 0.0013x3:805
0.9985 R

y = 0.0013x38%®
R?=0.9985
1000

100 “““

1 10 100

y = 0.0112x6916 R2 0.9987
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1000000000
100000000 ,c”
10000000 *
1000000 *
100000 .
10000
1000 |
100
10
1

1 10 100

y = 0.0112x%%'¢
R? = 0.9987

1000000000
100000000
10000000 [
1000000
100000 r
10000

1000

100

10 |

1

1 10 100
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y =0.00001x47418 R

y = 0.2324exp(0.204x) R2

No.5

=0.9861
= 0.9986

40
35
30
25
20
15
10

»

»

25

30

35
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100
A
AA o
10 AA o A
A . ]
A
A [ |
A [ ]
A AN EE
1 A L.
1 10 100

100 l
AAA

A []
10 AA o " A
A m B |

A A o
A ]
A AN |
1 A -
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y = 0.0201x2183

0.9968 R2
y = 0.0201x%1883
R? = 0.9968
100
10
1
1 10 100

y =0.00006x7-6905 Rz  =0.9653
y = 35.192exp(0.456x) R2 =0.9734
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y = 6E-05x"%9%°
R% = 0.9653
100000000
w2
10000000 4
G
1000000 ¢
100000
10000 ./((
1000 /

100

10

1

10 100
(h)

2 0
4 1 1
6 1 1 2
8 1 1 2
10 1 2 3
12 1 3 1 5
14 1 4 1 6
16 1 5 2 8
18 1 1 6 3 1 12
20 1 1 7 4 1 14
22 1 1 8 5 2 17
24 1 1 9 6 3 1 21
26 1 1 10 7 4 1 1 25
28 1 1 11 8 5 2 2 30
30 1 1 12 9 6 3 3 1 36
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y= 0.0008x35769  R2 =0.9892
y = 0.1806exp(0.1514x) R2 =0.97
y = 8E-05x357%9
R? = 0.9892
100
. 4
1
1 10 100
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y = 239.63x3183

R2

43

=0.9415

QN[NNI [P IN]|O|O|—

[EN

[l Dl ol [ [ T T e T T T

D[N0 B [WIN |-

QB WIN |-

N |
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600 l
500
400
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1000
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1000
A A
[ |
100 N B
A A
A [ |
10 | a"
A BF
[ |
A B
1 —A—AEE
0 10 20 30 40
y = 0.0003x*2418
RZ=1
1000
100
10
1
1 100
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R2

1.0000

No.5

y = 0.0003x4-2418

1000000000
100000000
10000000
1000000
100000
10000

1000

100

10

1

y = 0.0128x°8474
R? = 0.999

10 100

y =0.0128x6:8474 Rz  =0.999
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R
R2

=0.9982
=0.9998

y = 0.000001x56-0294
y = 0.0807exp(0.2348x)

47
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297
88209 209 88 297 209 88 297
1,9, 45, 55, 99, 297, 703

D. R. Kaprekar, An Interesting Property of the Number 6174, Scripta Math.,
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Abstract

The Kaprekar Transformation for Higher-digit Numbers 1
Yumi Hirata

All fixed points and loops under the Kaprekar transformation up to 31 digits were found.
All the 257 fixed points can be classified into 14 series. Each series have a specia fixed
point called the "seed" number, which generates its series by adding particular digit
numbers to itself. The number of fixed points and that of loops increase by power of the
number of digits.



