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Dynamic programming for solving state totals algorithm on revealed chess
LIU Fengrui, TIAN Shaojie, REN Yuxin

(College of Computer Science, Beijing Information Science and Technology University, Beijing 102206, China)

Abstract; Revealed chess(Jieqi) is a variant of Chinese chess. Compared with Chinese chess, revealed chess is more randomized
and has a wider range of piece movement, which has certain research value, and its solution method still needs to be studied. The
total number of states is an important index to measure the complexity of chess problems. Calculating the total number of states of
revealed chess is of great significance to the study of solution of revealed chess, and the analysis of state problem of revealed chess
is also conducive to the knowledge and understanding of revealed chess. The dynamic programming algorithm can be used to
calculate the upper bound of the total number of states of revealed chess more accurately, and the value is 1. 14x10%.
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Fig. 1 The start state of revealed chess
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Fig. 2 Example of a game after moving a dark disc
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Fig. 3 Walkable position with corresponding number of the Shuai
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Fig. 4 Walkable position with corresponding number of dark discs
1.3.3  “5e” “7R7 Ry EAE

J VTR, B ok g = i o, « 47
PG OL S S5 R B, R AR %7 A e 00 i [ 52
B bR TS G S TSRS S A, AR
BRI T — LS A AR — A B AR RN, 7E
X FEDHE AR SR AR KB T O,
e O R R T, R E A E
R LIE T Bk O ORI E T,
EAREHANE 5 FR , TEIRE T FRIEOLR , “ 47 4
BRI IT AR5 RS 2 205 1~ 8 1 8 AN, 1
WX 8 UCAE RS AR BT IS B TR 527 IR A
“ L7 LIRS ) AL ST St D) T I — B 4 45
fiE, BTWEE"IR—, 20k w7 il 80 e
8 MUHFIZ I FARUFAL T 5 —A~ 257 6, PRI 25 IR ZK,
O E 8 PSR R, FEAA U B — A4 27
W 2ix—pgth s e w28 Bk, BESR O i
B R — A AT RE R F2 T P, AR AR R =T
PV AR



X, 4 SIEMRERARRAS SR kAR B L YR 153

Bs5 “R"EHDHRENSE
Fig. 5 The way of traverse our board by the Bing
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Fig. 6 Eight sets of selections for the Xiang
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Fig. 7 Example of the Shi blocked by dark discs
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Fig. 8 Example of Ju, Ma and Pao blocked
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Table 1 Selected variables and their meanings
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Table 2 Some variables about dark discs and their interpretation
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Table 3 Interpretation of variables and functions

M W B
Blank B B B
getMing TELL SRR O 5 TR E
J& RTEHR My ML My SR
AT | Blank 423 (7 (915 B0 T 3x 26
BT LA =X % Bl s gk
R, Tr AR E LanF .
15-A4,15-4,
Tr = z zgetMing(Blank,MR,MB) (3)
My =0My =0

Hom M R BEOR L K b 5
M5 50 2 A [ R P 2 i T T e R )L b
ZHBPAIfRE] P A(E, MRl B4k TR (1) &
HA AP AT LB, BRI T S i,
2.3.4 SRR

FRA R T 4 5 AR A T AL AR
BB 1. 14x 107 FH HH E 8L 7. 54% 107 %
INER

3 HRIE

ASCR S AR RT3 T #BLIRES B L
SO 1L 14x10% JFAFE] TR AN TR K
fip BUIRAS BRI A e . AT AT A 2 %0k 1
TR Al R 3l | H A 5 34T J i 5 — AL B AR 2 17
X, M HRZSAE R g AT A H 50 R B ar 5 2

RS R

I 75 B B A BOIR 25 A B F IR
QLR TTATAY . FEI 2 TAEr oS 2 4 4 AR
W R TR S TIOR3 45 AR S 2
A,

[1] FAN Shaoze, ZHANG Shun, LIU Jianbo, et al. Power converter
circuit design automation using parallel Monte Carlo tree search
[J]. ACM Transactions on Design Automation of Electronic
Systems, 2023, 28(2) . 17-33.

[2] BORY P. Deep new: The shifting narratives of artificial intel
ligence from deep blue to AlphaGo [ J]. Convergence: The
International Journal of Research into New Media Tech nologies,
2019, 25(4): 627-642.

[ 3] DONG Peng, LIU Hongcheng, LEI Xing. Monte Carlo tree search
based non-coplanar trajectory design for station parameter
optimized radiation therapy ( SPORT) [J]. Physics in Medicine
and Biology, 2018, 63(13) . 135014.

(4] KI5, AR, RIS AT 20 R 2 RHE R E 0 h
SHZE[T]. HHEPL RS, 2024, 60 (23) : 340-348.

[5] B4 AE. o 4 MO sk o 9 280 AR 3 R0 BOR BiF 58 K i
[D]. R IE TR ,2024.

[6] #Ar2e, FET TAHLES AP ERHXI R RGN D], KiE:
KRBT R ,2023.

[7] BRENKR, =AM, SIAMARA D ESHRS S5 T]. BReR

Gi%41,2019,14( 1) :108-114.

[ A e RN RN PR S s oy TSR P S L R T

[D]. ¥k ZRILK,2016.

(9] Do CT P EGQMI R RIEAR[I]. SKATT], 2016(2) :31.

[10] #j=. MU PR SBITALLT]. BRE RS F M, 2007,2(3)
91-94.

[11] P EATEGRE SV EIE Ll % 2 W RN [ EB/
OL]. (2014-07-16) [ 2023-10-20]. http://computergames.
caai. cn/jsgz11. html.

[12]HEER. R EZH [EB/OL]. (2023-10-07) [ 2023-10-
20]. https://baike. baidu. com/item/%E4%B8% AD% E5% 9B %
BD%E8%B1%A1%E6%A3%8B/278314.

[8

L



