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Experiment on the Maximum-Shiritori-String-Length Shiritori Problem
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This paper describes an exact algorithm of the maximum-shiritori-string-length shiritori
problem (MS3 in short) which maximizes a shiritori-string length. This algorithm is obtained
from a generalization of an exact algorithm of the longest shiritori problem (LS in short) pro-
posed previously. We experimentally evaluate the algorithm and investigate the properties
of the MS3 problem. Since the MS3 problem takes [ times number of variables of the LS
problem, where [ is the maximum length of words, under the integer programming approach,
it is unknown whether the problem instance can be solved or not. Our experimental results
showed that 41 times calculation times of the LS problem is required to solve MS3 problem,
when [ = 26. In addition, two derived problem of these shiritori problems, called the fixed-
length MS3 shiritori problem and the fixed-shiritori-string-length LS problem, are introduced.
In this paper, we analyze the relations between the MS3 problem and the LS problem, using
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these derived problems.
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Fig.1 Network models of the longest shiritori problem and

the maximum-shiritori-string-length shiritori prob-

lem.
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Fig.2 Division by sub-network.
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Fig.3 An example of disconnected network.
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Algorithm Making-MS3
begin
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z':=0;{z:000 }

while true do

begin

ORP.OOOOOOODODOOOOO;
if ORP.0 O0OOOOO0OOO then
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ORrRP.OOOOODOOCOODOOO;
if ORP.0O OO0OOOOOOO then
goto 1;
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y:=0RP.0000 s 0000000O;
z:=0RP.OO0O0OCOODOO;
ifz=ythen {000000D0O0ODOOODOOO

ooooo }
begin
if 2 < z then
begin
" = x;
2" =z
end;
goto 1;
end
else {0000000O0DO0OOUODOOOO }
begin
if z < z* then
goto 1;
if z* <y then
begin
¥ :=x000s,t000000000;
7=y
end;
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end
end
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used in experiment.

Table 1 Information about Koujien and ICOT dictionary
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Table 2 Results of using the half number of words recursively (Koujien).
ooo gooo ooo oooooooooono oooooooo
All | InOut In Out Relax | Time Len Char Relax | Time Len Char
68 | 68 68 | 68 23,070 192,687 | 1 55.672 | 83900 | 436106 | 1 51.797 | 86796 | 406971
68 | 66 67 | 67 15,776 89,345 1 20.109 | 36052 | 181824 | 1 19.86 | 37285 | 170750
68 | 66 67 | 67 9,806 39,709 | 2 5.892 14107 | 69432 | 2 5.438 14554 | 65612
68 | 64 65 | 67 5,415 16,600 | 2 1.218 | 4808 | 23139 | 3 1.218 | 4949 | 21842
64 | 54 56 | 62 2,636 6,416 15 0.641 1339 | 6402 6 0.36 1378 | 6124
61 | 33 34 | 60 1,136 2,255 54 7.531 310 1463 60 4.313 | 314 1368
51 | 14 15 | 50 433 714 1 0.047 | 48 217 1 0.031 48 199
34 | 4 8 30 132 184 1 0.031 27 1 0.032 | 6 25
16 |0 4 12 32 38 1 0.016 1 6 1 0.03 1 4
6 0 2 4 6 6 1 0.031 1 5 1 0.031 1 4
03 00000000ooooooooooooIcoTronn
Table 3 Results of using the half number of words recursively (ICOT).
ooo oooo ooo ooo0o0o00ooooag oooooooo
All | InOut In Out Relax | Time Len Char Relax | Time Len Char
68 67 68 67 15,184 110,922 | 1 18.468 | 49041 | 231525 | 1 16.922 | 51364 | 214864
68 | 67 68 | 67 9,893 50,760 1 5.828 | 21030 | 94496 1 5.875 | 21862 | 87987
68 | 63 65 | 66 5,870 22,170 1 1.5 8279 | 35815 1 1.39 8512 | 33335
66 | 55 57 | 64 3,186 9,116 1 0.406 | 2895 12302 1 0.376 | 2960 11488
62 | 42 45 | 59 1,644 3,470 1 0.141 901 3782 1 0.125 | 919 3567
58 | 25 28 | 55 715 1,146 1 0.063 | 201 835 1 0.063 | 202 787
42 12 16 38 221 294 1 0.047 22 87 1 0.03 22 84
22 | 4 8 18 48 56 1 0.03 17 1 0.016 | 4 16
6 0 2 4 8 8 1 0.031 1 5 1 0.031 1 4
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Table 4 Results of using the half number of arcs recursively (Koujien).
ooo oooo ooo O0ooOooooooo ooooooon
All | InOut In Out Relax | Time Len Char Relax | Time Len Char
68 | 68 68 68 23,070 192,687 | 1 55.281 | 83900 | 436106 | 1 51.97 86796 | 406971
68 | 67 68 67 11,535 98,538 1 10.641 | 41821 | 216831 | 1 9.687 43236 | 202166
68 | 67 68 67 5,768 49,852 1 2.048 20395 | 107452 | 1 1.906 21095 | 100117
68 | 67 68 67 2,884 24,687 1 0.531 10008 | 53064 1 0.485 10349 | 49640
68 66 67 67 1,442 11,902 1 0.172 4546 24310 1 0.172 4690 22526
68 | 64 65 67 721 5,766 1 0.078 1912 10100 1 0.078 1984 9620
68 | 60 64 64 361 3,008 1 0.047 599 3193 1 0.047 627 3005
65 55 59 61 181 1,865 10 0.297 173 909 4 0.11 177 887
61 36 48 49 91 424 31 1.282 29 184 217 46.407 | 29 181
49 17 32 34 46 177 51 1.233 6 52 51 1.234 6 49
34 8 21 21 23 101 1 0.031 2 17 1 0.031 3 12
20 2 10 12 12 58 1 0.032 1 13 1 0.032 2 11
11 0 5 6 6 38 1 0.016 1 9 1 0.031 1 3
6 0 3 3 3 24 1 0.016 1 5 1 0.031 1 5
4 0 2 2 2 23 1 0.016 1 5 1 0.031 1 5
05 O000000O0Q0OOOOOOOOOOOOOICOTOOO
Table 5 Results of using the half number of arcs recursively (ICOT).
ooo oooo ooo oOoooooooooo oooooooon
All | InOut In Out Relax | Time Len Char Relax | Time Len Char
68 | 67 68 67 15,184 110,922 | 1 18.548 | 49041 | 231525 | 1 16.641 | 51364 | 214864
68 | 67 68 67 7,592 55,511 1 3.843 24097 | 113771 | 1 3.422 25231 | 105748
68 | 67 68 67 3,796 27,359 1 0.828 11636 | 54720 1 0.735 12169 | 50281
68 | 67 68 67 1,898 14,605 1 0.234 6071 28634 1 0.25 6323 27097
68 | 65 66 67 949 7,354 1 0.11 2666 13157 1 0.094 2786 12463
67 | 63 65 65 475 3,908 1 0.047 986 5012 1 0.062 1043 4772
65 55 60 60 238 1,639 1 0.032 314 1749 1 0.047 325 1663
61 43 50 54 119 852 27 1.077 57 305 2 0.047 63 302
49 26 35 40 60 464 28 0.751 17 119 31 0.765 17 119
39 |8 22 25 30 358 1 0.031 2 29 1 0.032 4 13
27 |0 13 14 15 184 1 0.032 1 8 1 0.031 1 7
16 |0 8 8 8 140 1 0.016 1 8 1 0.031 1 7
8 0 4 4 4 135 1 0.015 1 8 1 0.031 1 7
4 0 2 2 2 9 1 0.016 1 8 1 0.031 1 8
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shiritori problem (Koujien).
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