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Some Consideration on Look Ahead in the Card Game “Accordion”

Toshio SHINTANI*

ABSTRACT

“Accordion” is a solitaire we play with one deck. The game starts with a row of 52 cards. All cards are dealt with face up. A
card may be moved upon its left-hand neighbor or upon the card third to its left, if the two cards concerned are of same suit or
rank. The theoretical rate of success is nearly 100%, but it is very difficult for human player to solve the game. In this paper, |
made some consideration  about the property of the game. Then | used the simple brute-force method and “look ahead”
to solve the game. | calculated what the success rate would be when the remaining card number(R=1, 2, ..., 50, 51) at the
time of starting the “look ahead”. As a result, | clarified that the success rate is very low while R is small, but the
success rate rises rapidly as R increases, and when R is larger than 40, it is asymptotic to 100%. In addition, | proposed
the hypothesis that “If the order of cards is random in the initial state, it is almost 100% able to succeed”.
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Table 1 Relation between R and Feasibility

R | | R [P R [AHI| R | )
1 0 |14 | 896 | 27 912140 | 9999
2 18 |15 | 1248 | 28 |9388| 41 | 9999
3 18 |16 | 1684 | 29 |9571| 42 | 10000
4 20 |17 | 2280 | 30 |9705| 43 | 10000
5 34 |18 | 2955 | 31 {9808 | 44 | 10000
6 45 |19 | 3800 | 32 |9863| 45 | 10000
7 74 |20 | 4640 | 33 {9918 46 | 10000
8 | 101 |21 | 5486 | 34 |9947| 47 | 10000
9 | 143 (22 | 6360 | 35 {9962 48 | 10000
10| 212 |23 | 7226 | 36 {9979 49 | 10000
11| 315 |24 | 7816 | 37 {9987 | 50 | 10000
12| 440 |25 | 8398 | 38 {9994 | 51 | 10000
13| 638 |26 | 8810 | 39 |9998| 52 | 10000
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Fig.3 Relation between R and Feasibility
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Table 3 Number of states in case of success (1)

R | fe/ME | FPRfE | CPEE | KA
2 2 2 2 2
3 3 4 4 4
4 5 6 6 8
5 7 9 10 14
6 10 15 17 29
7 12 28 30 60
8 16 46 50 125
9 19 68 81 307
10 27 102 127 519
11 31 156 229 1,298
12 33 264 400 3,292
13 33 471 658 3,866
14 40 714| 1,164 19,842
15 48 1,131 1,987 25,381
16 51 1,803| 3,316 41,899
17 55| 2,876 5,377 103,485
18 66| 3,954 8,221 211,424
19 55| 5,737 13,014 249,183
20 76| 7,923| 19,593 1,029,803
21 76| 10,258| 28,966 1,074,927
22 89| 12,496| 42,157 2,803,911
23 90| 14,954| 55,453 4,511,758
24 97| 17,119| 74,121| 14,022,511
25 101| 19,766| 93,442| 18,014,671
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Table 3 Number of states in case of success (2)

R | /M | oRfE | FfE K fE
26 138| 21,913| 106,517 37,267,076
27 138| 23,281| 112,180 25,682,135
28 115] 24,619| 126,141 45,761,419
29 118| 25,764| 136,904 82,203,718
30 136| 26,523| 232,524| 981,513,355
31 126| 27,573 129,101 21,874,575
32 127| 27,862 139,974 113,919,122
33 112 29,005| 136,837 113,919,143
34 114 29,727 128,127 23,756,409
35 124 29,522| 129,939 26,523,050
36 185| 30,308| 147,849| 164,044,332
37 180| 31,008| 141,417 52,740,723
38 196| 31,592 132,101 18,225,505
39 209| 31,832| 138,259 59,318,622
40 222| 32,358| 139,354 59,318,649
41 237| 32,528 141,997 59,318,676
42 307| 32,346| 138,068 36,942,818
43 226| 32,218| 137,906 36,942,844
44 299| 31,684| 134,897 34,585,730
45 343| 32,430| 140,033 34,585,756
46 260| 32,484| 141,559 34,585,783
47 276| 32,396| 134,442 12,389,931
48 296| 32,484| 130,664 12,107,427
49 312| 31,902| 130,636 15,120,224
50 320 31,530| 135,869 15,120,317
51 342| 31,953| 132,976 15,120,285
52 365| 31,530| 135,869 15,120,317
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Table3 Number of states in case of failure (2)
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