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Abstract The minimum- comparison sorting is the problem of finding the minimum number of key compar-
isons needed to sort n elements in the worst case. Let S n be the minimum number of comparisons that
will suffice to sort n elements. M\Wells found that S 12 =30 by an exhaustive search in 1965. With the help
of parallel computer M.Peczarski improved Wells algorithm and proved that S 13 =34 S 14 =38 and S 22 =
71 in 2002 and 2004 respectively. The authors extend both Wells algorithm and Peczarski algorithm. Some
new results that S 15 =42 and S 19 =58 are first proved on a parallel computer named NKStars.
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Table 1 The relationship between F, and C, rnn C-c-1
n G F | n G F R.# @ Wells
2 1 1 | 14 37 38 Sn C.
3 3 3 |15 41 42
S13 S 14 Wells
4 5 5 |16 45 46
5 7 7 |17 49 50
6 10 10 18 53 54
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for each e E, where e.gn=r.gn S 15 =42 S 19 =58 “ "
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Table 2 The results of sorting 13 elements
c IR Te-1 Tg-2 IR c IRy Te-1 Te-2 IR
1 1 0 0 17 304 242 153 65 6
2 2 0 0 18 390933 199 84 12
3 4 0 0 19 418068 197 84 26
4 8 0 0 20 374590 157 64 46
5 18 0 0 21 276 672 98 43 73
6 31 0 0 22 171496 50 23 116
7 63 0 0 23 91011 20 11 194
8 170 0 0 24 41796 8 4 318
9 463 1 1 25 17 155 2 1 428
10 1261 0 0 26 6531 1 1 500
11 3437 0 0 27 2336 0 0 441
12 9100 1 1 28 832 1 0 314
13 22784 4 3 29 265 0 0 177
14 53262 15 9 30 81 0 1 78
15 110429 40 22 0 31 30 0 0 30
16 198 929 88 43 1
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S 14 =F,=38 Table 4 The results of sorting 22 elements
4 S 22 40 c IR Te, c R Tr,
9 21 0 25 91922 65903
R. S 22 =F,=71
10 37 0 26 87343 84548
3 S 14 1 64 1 27 72984 90452
Table 3 The results of sorting 14 elements 12 107 0 28 53978 74400
c IRJ Te-1 Te-2 R Te-1 Tg--2 13 166 0 29 35446 50723
1 1 0 0 14 280 0 30 21029 29013
2 2 1 1 15 546 1 31 11186 14297
3 4 0 1 16 1198 3 32 5369 6170
4 9 1 0 17 2471 12 33 2380 2333
5 21 0 1 18 4766 42 34 858 764
6 45 1 0 19 9005 144 35 313 209
7 116 1 1 20 16561 547 36 111 50
8 335 0 1 21 29002 2220 | 37 31 12
9 996 1 0 22 46267 7131 | 38 7 2
10 3075 1 1 23 65981 17889 | 39 1 1
11 9594 1 1 24 83487 40357 | 40 0 0
12 29985 6 3
13 93611 27 12 > 515
14 286713 139 55 Table 5 The results of sorting 15 elements
15 834872 65 219 0 488 32 c IR ool R Te.
16 2116456 2614 736 1 384 48 1 1 0
17 5302847 8314 2011 5 1816 432 2 2 1
3 5 0
4.2 S15 S 19 . 1 L
S 15 R: Ry 5 26 0
Ry 200 6 59 1
MAXD 27 7 151 1
8 433 0
Ra[i] Rs [i]~RxsTi] R i] g 1319 1
PS RS c 21 10 4230 1
M 1c 21 M 2 11 13762 2
800 G 12 45 645 9
13 155 490 44
1/0
14 532 955 272
15 1801 701 1638 0 9456
20 18 5 16 5939 725 9125 1 22880
15 R, S 15 = 17 18484389 50340 6 16 224
Fis=42 Rio R[]
S 19 R, R. Rcu
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6 S 19 32 13 6
Table 6 The results of sorting 19 elements 53 R,
¢ IR L Tn S 19 =F,=58
1 1 0 28 119770015 5237668
2 1 0 29 122029075 4667284
3 2 0 30 112020347 3780324 5
4 3 0 31 92928523 2610808 Wells
5 5 1 32 70317565 1610952 Peczarski R,
6 9 0 33 47688943 898 876
7 20 0 34 29765420 437 404
8 53 0 35 17297 396 192724 S 15 42 S 19 58
9 131 0 36 8870262 80140 S 18
10 302 1 37 4417441 28 056 S 18 S 16
11 681 0 38 2078517 9640
12 1618 0 39 970079 2672
13 3969 2 40 432274 849
14 9798 4 41 188516 268 References
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