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Does the Distance to the Correct Answer Decrease Monotonically
in the Sorting Process by a Computer?
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double sum = 0.0;

for (inti = 0;i < data.length; i++) {
sum += datal[il;

}

return sum / data.length;
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double sum = 0.0;

© JEfe  for (inti=0;i < datalength; i++) {
sum += datalil;
}
FEE return sum / data.length;
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destination 2,53 1,4
start 1,2,3,4,5
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Levenshtein #fff Hamming PR Caley Bt Ulam P
U 72 F R HE HINU 2 R #E BEU R HE U R #Hla
INTNY — K 2,743,264 75.6% 3,512,825 96.8% 3,624,619 99.9% 0 0.0%
t—7Y—hr 3,628,800  100.0% 3,628,800  100.0% 3,628,800  100.0% 3,628,800  100.0%
FAY — K 1,339,176 36.9% 1,964,215 54.1% 3,443,878 94.9% 0 0.0%
Y=YV —h 1,852,755 51.1% 2,432,789 67.0% 3,426,453 94.4% 0 0.0%
74w 7Y —h 1,034,478 28.5% 0 0.0% 1,089,872 30.0% 872,908 24.1%
HEHY — b 0 0.0% 0 0.0% 0 0.0% 0 0.0%
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swap=vl levenshtein hamming cayley ulam
start 1, 2, 3, 4, 5, 7, 8,18, 6, 9 4 5 A 4 I 2 W
( 9,1@) 1, 2, 3, 4, 5, 7, 8, 9, 6,18 2 4 iR 3 1 #
(6, 8 1, 2, 3, 4, 5, 7,_6, 9,.8,1@ 3 L 2 W% 2 WH
(6, 7) 1, 2, 3, 4, 5, 6, 7, 9, 8,10 2 2 1 # 1 #
(8 9 1, 2, 3, 4, 5, 6, 7,_8, 9,1@ @ a 4] a
answer 1, 2, 3, 4, 5, 6, 7, 8, 9,18

M5 J1v2oY—hOE#OZENL
swap-vl levenshtein hamming cayley ulam
start 1, 2, 3, 4, 9, 5, 6, 8 [ r oz s 2ie 6 dAHER 5 A 3 @R
{(2,1) 2,1, 3, 4, 9, 5 6, 8 B dHREI B iR 6 W L2
(3, 2) _3,1,2, 4, 9, 5, 6, 8 B SRR 9 AR AR T waHwa 4
(4, 1) 3, .4, 2, 1, 9, 5, 6, 8 R e 1@ 8 5 #atE
(4, 3) 4,3, 2,1, 9, 5, 6, 8 9 FHRBAERRN 1@ 7 6w
{9, 3) 4,09, 2,1, 3, 5, 6, 8 B #HRHI 1@ 8 5 #atE
(9, 4) 9,4, 2,1, 3, 5, 6, 8 B #HREIR 1@ 9 5 #atEE
(7, 2) 9,4, 7, 1, 3, 5, 6, 8 O gt 10 8 5 ftitit
(i@, 7) 9, 4,108, 1, 3, 2, 7, 5, 6, 8 9 FHHBIAR 9 WA T #HHwaR 5wt
(1ie, 9) 1@, 4, 9, 1, 3, 2, 7, 5, 6, 8 9 FARBARRH 9 AR AR B #rtRa R 5 #aH
{5, 1) 1@, 4, 9, 5, 3, 2, 7,1, 6, 8 R e 9 WA T wHaa 6 W
(5, 4) 18, 5, 9, 4, 3, 2, 7, 1, 6, 8 B #RHR B dawaR 6 WS T HARwERSE
({6, 4) 18, 5, 9, 6, 3, 2, 7, 1, 4, 8 9 FHHHBIR 9 WA T wHHwaR 6 W
(6, 5) 18, 6, 9, 5, 3, 2, 7, 1, 4, 8 9 FHHRBIRRE 9 WA 6 WA T WA
(8, 3) 18, 6, 9, 5, 8, 2, 7, 1, 4, 3 9 SRR 9 FHBRARGHR T SRR 8w
(8, 6) 10, 8, 9, 5, 6, 2, 7, 1, 4, 3 B #HRaI 9 WA B #HERG I TR
(1@, 3) 3, 8, 9, 5, 6, 2, 7, 1, 4,10 T waHda B dasaaia T waHwa 5 #aH
{9, 3) 9, 8,3,5,6,2, 7,1, 4,10 6 #AEIE TR 6 WA 5 #atE
(7, 3) 9,8,7,5,6, 2, 3,1, 4,10 B #RHR 9 FAHRRARE AR T wHwaR 6w
(9, 4) 4, 8, 7, 5, 6, 2, 3, 1, 9,10 T wHHHaR 8 Wwa 6 WA 5 #atE
(8,4) 8, 4, 7,5, 6, 2, 3, 1, 9,10 T waHHaR B s 5 A 5 #aEE
(6, 4) 8, 6, 7, 5, .4, 2, 3, 1, 9,10 B SRR 8w 4 N 2 02 e
(8,1 1, &, 7, 5, 4, 2, 3,_8, 9,10 B WA 6w 3 L2
(7,1 7,6, 1,5, 4, 2, 3, 8, 9,10 T waadan T RN 4 s Lz
(3,1 7,6,3,5, 4, 2,1, 8, 9,10 B #EAEI 6 R 3 5wt
(7,1 1, &6, 3, 5, 4, 2, 7, 8, 9,10 4 R 4 2 3 R
(6, 1) 6, 1, 3, 5, 4, 2, 7, 8, 9,10 5 AR 5 #atE 3 3 darE
(5,1 6,5, 3, 1, 4, 2, 7, 8, 9,10 5 A 5 #aEwE 4 R L2
(6, 2) 2,5, 3,1, 4, 6, 7, 8 9,10 4 S L2 3 2 W
(5,2) 5, 2,3,1, 4, 6, 7, 8, 9,10 3 wH 3 iR 2 W 2 W
(4, 2) 5,4, 3,1, 2, 6, 7, 8, 9,18 4 #t#s 4 FHE 3 et 3 i
(5, 2)_2,4,3,1,5, 6, 7, 8, 9,10 3 wH 3 R 2 2 W
(4,2) 4, 2, 3,1, 5,6, 7, 8 9,10 2 2 W 1# 2 ##
(4,1) 1, 2, 3, 4, 5, 6, 7, 8, 9,10 @ 4] @ 4]
(3,1 3, 2,1, 4,5, 6, 7, 8, 9,10 2 2 W 1# 2 W
(3,1 1, 2, 3, 4, 5, 6, 7, 8, 9,10 @ @
(2,1 2,1, 3, 4, 5, &, 7, 8, 9,10 2 ## 2 W 1# 1#
(2,1 1, 2, 3, 4, 5, &, 7, 8, 9,10
answer 1, 2, 3, 4, 5, &, 7, 8, 9,10
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=i levenshtein hamming cayley ulam
start 1,2,4,10,9,5,7,6,8,3 T H#H#H#HH#HH T HHHAHHHH 5 #AH#H#H 4 #H#4#
(3,8 1,2,410,9,5,7,6,3,8 7 ###H#H#HH#H T HHH#HHHH 6 H#HH#HHHH# 4 #H#H#H
(3,6) 1,2,410,9,5,7,3,6,8 7 ##H#H#HH#H T HH#H#HHHH 5 #AH#H#H 4 #H#H#H
(3,7 1,2,410,9,5,3,7,6,8 7 #f##4## B HHHAHHHHA O HH#HHAHHH# 4 #H#H#H
(3,5) 1,2,4]10,9,3,5,7,6,8 8 #4t##4##4 8 #H#H#HH#H#H T #H##AHH A #H4AH#
(3,9)  1,2,4]10,3,9,5,7,6,8 7 #4##4## 8 HAH#HHHHAHH O HHHHHH 4 #H#H#H#
(3,10) 1,2,4,310,9,5,7,6,8 7 #4f##4## 8 #AH#HHHH#AH b #H#HH#H 4 #H##H#
(3,4 1,2,3,4,10,9,5,7,6,8 6 ###H##H 6 #HHH#H# 4 #H4## 3 ##H#
(6,7 1,2,3,410,9,5,6,7,8 4 ##4# 6 #HH#HHH# 5 #AH#HH#H 2 ##
(5,9 1,2,3,410,5,9,6, 7,8 4 ##4# 6 #HH#HHH# 4 #H#H# 2 ##
(5,10) 1,2,3,4,5,10,9,6,7,8 4 H#HHH# S H#HHAHH 3 H#H#H# 2 #HH#
(6,9) 1,2, 3,4,510,6,9, 7,8 4 #HHHH# 5 FHHHH 4 HHHH 2 #HH#
(6,10) 1,2,3,4,5,6,10,9,7, 8 4 #H#H#H# 4 HHHH 3 H#H#H# 2 #4#
(7,9 1,2,3,4,5,6,10,7,9,8 3 #H#H# 3 #HH#H# 2 #HH# 2 #HH#
(7,100 1,2,3,4,5,6,7,10,9,8 2 ## 2 #HH# 1# 2 HH#
(8,9) 1,2,3,4,5,6,7,10,8,9 2 ## 3 H#H#H# 2 #HH# 1#
(810) 1,2,3,4,5,6,7,810,9 2 ## 2 #H# 1# 1#
(9,10) 1,2,3,4,5,6,7,8,9,10 0 0 0 0
answer 1,2,3,4,5,6,7,8,9,10
B A1 NTNVY—NTOERE OFE#EDOZEL
AP CHEMESEML TW5
EE (S levenshtein hamming cayley ulam
start 10,1,5,8,9,2,3,4,6,7 8 ##HH#HHHH 10 #H#H#HHHHH#HH 8 #H#HHHH#H#H# L #H#H#H#
(1, ) 1,10,5,8,9,2,3,4,6,7 8 #f##4H#H#4 O #H#H#H#HH#H#H# T HAHHHHHA 4 #H#H#H#
(5, ) 1,5]10,8,9,2,3,4,6,7 8 #4H##4H#H#4 O #H#H#H#HH#HH# 6 H#HH#HH# 4 #H#H#H
(8 ) 1,5,810,9,2,3,4,6,7 8 #4#H#4H#H#4 O #H#H#H#HH#H#H# T #AH#HAH A 4 #H#H#H
(9, )  1,5,8,910,2,3,4,6,7 8 #H4H#H#HH#H#H O #H#H#HHH#H#H# 8 HAH#H#HH#HH A #HHHH#
(2,)  1,2,5,8,910,3,4,6,7 8 ##4##4#H## 8 #H#H#HH#HH#H 6 H#HH#HHH# 4 #HH#H#H
(3, ) 1,2,3,5,8,9,10,4,6, 7 6 #4##4#H# T #HFAHHHHAH 4 HH#H#H# 3 ###
(4, ) 1,2,3,4,5,8,910,6,7 4 #4## 5 HHH#HH# 4 #H#H# 2 ##
(6, ) 1,2 3,4,5,6,8, 9,10, 7 2 #4 4 HHHH 3 H#H4 1#
(7,) 1,2,3,4,5,6,7,8, 9,10 0 0 0 0
answer 1,2,3,4,5,6,7,8,9,10
B A2 fAY—NTOEMEDERDZAL
B CHEEESIML TV 3
BiE levenshtein  hamming cayley ulam
start 1,2,3,4,5,7,9,6,10, 8 4 #HHHH 5 HHH#H#HH A HHHHE 2 HH
(6,7) 1,2,3,4,5,6,9, 7,10, 8 4 #H#HHH# 4 #HH#HH 3 HHH 2 #HH#
(7,9 1,2,3,4,5,6,7,910,8 2 #H# 3 #HH#H# 2 HH# 1#
(810) 1,2,3,4,5,6,7,9,810 2 ## 2 HH# 1# 1#
(8,9 1,2,3,4,5,6,7,8,910 0 0 0 0

answer

1,2,3,4,5,6,7,38,9,10
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#AE levenshtein hamming cayley ulam
start 10,1,5,8,9,2,3,4,6,7 8 ##H#H#H#H##H# 10 ##H#H#H##H#H#H 8 #H#H#HH#H#HH# A #H#H#HH#
(1,10) 1,10,5,8,9,2,3,4,6,7 8 #H#HH#FH#44# O #H#HHHHHAHH# T #HAAH A 4 #HH#H#H#
(2,10)  1,2,5,8,9,10,3,4,6,7 8 #H#H#H##HH#H#H 8 #HH#HH#H#HH#H# 6 #HHHAHH# E i
(3,5) 1,2,3,8,9,10,5,4,6, 7 7 #4t###4# T #HAHHHA S #HHAHH# 4 #H#H#H#
(4,8) 1,2,3,4,910,5,8,6, 7 5 #4##4 5 #HHHH# 4 #H#H#H 3 #H#H#
(5,9) 1,2, 3,4,5,10,9,8,6, 7 4 HHHH 4 HHHH 3 H#H4 3 HHH
(6,10) 1,2,3,4,5,6,9,810,7 3 #H## 3 HHH 2 #4 2 #4
(7,9) 1,2,3,4,5,6,7, 8,10, 9 2 #4 2 #H 1# 1#
(8,8) 1,2,3,4,5,6,7, 8,10, 9 2 #H# 2 #H# 1# 1#
(9,10) 1,2,3,4,5,6,7,8,9,10 0 0 0 0
answer 1,2 3,4,5 6,7,8,9,10
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