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Consideration on Brute-force Solution of the Card Game “Accordion”

Toshio SHINTANI*

ABSTRACT
“Accordion” is a solitaire played 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

to

solve the game. By using a program to play games with the brute-force method on PC, | confirmed
that the chance of Success is only 18 in 10000 tries which means that you should better look ahead if

you want to win the game.
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Fig.1 Example of the initial states
ARIT—FNZA 553, K1 TiE, 13 #7475
L7z, 2ol ThiuE, ST & S413H0 A>T\,
A= FIBRELLHEAR—=F0T,D3 & 83ixT7 2
MEHLLYLIRDOT, ENZEh, 5] I—FTH
%. %72, 83069 89 SA L H U 83 & SAiF2
BEWT 49 71— RieonT, SA % 83 DifricBHE)
L, 83 13T, SAnbHoBanx CQ o f 44~
TLEIZEHDT,

- S9 SA C9 S9 CQ H3 ---

LTDHENTED.

- 70 -
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Fig.2 Example of the initial state unable to succeed
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Tablel Position distribution of match typel
PopoEEC | 0| MR |0 || P | Ak
0| 2890| 13| 2936| 26|2924| 39| 2980
1| 3001| 14| 3026| 27|3004| 40| 3059
2| 2906| 15| 2906| 28|2982| 41| 2912
3| 2956| 16| 2973| 29|2906| 42| 2885
4| 2889| 17| 2873| 30|2991| 43| 2909
5| 2950| 18| 2939| 31|3001| 44| 2958
6| 2990| 19| 2899| 32|2996| 45| 3005
7| 2927| 20| 2884| 33|3009| 46| 2953
8| 2939| 21| 2971| 34|2956| 47| 2939
9| 2968| 22| 2947| 35|2877| 48| 2959
10| 2984| 23| 2882| 36|2954| 49| 2912
11| 2902| 24| 2994| 37|2936| 50| 2921
12| 2946| 25| 2910| 38| 2902
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Table 2 Position distribution of match type2
(I 1 Y O 1~ O O -~ A T 7~
0| 2958| 13| 2967| 26| 3036| 39| 2956
1| 2962| 14| 2970| 27| 2874| 40| 2857
2| 2913| 15| 2974| 28| 3014| 41| 2917
3| 2976| 16| 2939| 29| 3019| 42| 2953
4| 2927| 17| 2980| 30| 2848| 43| 2960
5| 2964| 18| 2948| 31| 2942| 44| 2902
6| 2953| 19| 2944| 32|2931| 45| 2851
7| 2855| 20| 2939| 33|2954| 46| 2994
8| 2915| 21| 2903| 34| 2959| 47| 2987
9| 2905| 22| 2898| 35|2949| 48| 2977
10| 2986| 23| 2970| 36| 2944
11| 3007| 24| 2933| 37| 2905
12| 2944| 25| 2870| 38| 2897
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Fig.4 Position distribution of matches type2
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Table 3 Histogram of cards remained in case of failure

R [E¥| R | E#t | R %
35 1| 23 50| 11 516
34 1| 22 87| 10 591
33 1 21 101 9 653
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Fig.5 Histogram of cards remained in case of failure
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