Turkish Journal of Computer and Mathematics Education ~ Vol.12 No.2 (2021), 2814-2819
Research Article

Can Chess Ever Be Solved

Naveen Kumar?, Bhayaa Sharma?

12Department of Mathematics, University Institute of Sciences, Chandigarh University, Gharuan, Mohali,
Punjab-140413, India

limnaveenphd@gmail.com, 2sharmabhavyaa.dav@gmail.com

Article History: Received: 11 January 2021; Accepted: 27 February 2021; Published online: 5 April 2021

Abstract: Data Science and Artificial Intelligence have been all over the world lately,in almost every possible
field be it finance,education,entertainment,healthcare,astronomy, astrology, and many more sports is no
exception. With so much data, statistics, and analysis available in this particular field, when everything is being
recorded it has become easier for team selectors, broadcasters, audience, sponsors, most importantly for players
themselves to prepare against various opponents. Even the analysis has improved over the period of time with
the evolvement of Al, not only analysis one can even predict the things with the insights available. This is not
even restricted to this,nowadays players are trained in such a manner that they are capable of taking the most
feasible and rational decisions in any given situation. Chess is one of those sports that depend on calculations,
algorithms, analysis, decisions etc. Being said that whenever the analysis is involved, we have always
improvised on the techniques. Algorithms are somethingwhich can be solved with the help of various software,
does that imply that chess can be fully solved,in simple words does that mean that if both the players play the
best moves respectively then the game must end in a draw or does that mean that white wins having the first
move advantage. Let’s figure it out.

1. Introduction

Chess is a two-player intellectual, tactical and strategical game played on a 64 squared 8x8 checkered board,
wherein both the players start with 16 pieces, i.e., 8 pawns, 2 knights, 2 bishops, 2 rooks, 1 queen and, 1 king
respectively, each piece has its own role to play. Both the players have alternative turns starting from white,
moving only one piece at a time, except castling, the ultimate goal of the players should be to checkmate the
opponent’s king. However, a game can end in a different manner too, say a draw [7].

Parallelly, chess can be played in many variants; according to research,there are more than two thousand
published chess variants. Most of them are from recent ones.

The constant evolvement of Al and the involvement of Al in Chess is something to look out for as it is
improving day by day. There are several software and machines developed over the period of time to analyze the
game. Not only they show the best move but also the alternative considerable moves with their respective
evaluation of the chess position and the change in lines(variations) merely by changing a move, not only the
move but the move order too, a small mouse slip or misplay reflects a significant change in the evaluation of the
chess position.

Chess, Engines (software) and Chess Engines has shown remarkable growth over the years, the improvement
rate is so strong that it is speculated that; could any engine will ever be able to solve chess. Though different
engines have different capabilities and strengths.

Some of the examples of chess engines and machines are as follows:

1)Stockfish

2)Komodo

3)Leela Chess Zero

4)Houdini

5)AlphaZero

6)Rybka

T)Fritz

8)Shredder and many more [8]

With the help of available data (games, algorithms, chess positions etc) and with the help of the chess engines
players nowadays prepare against each other more efficiently. Predicting your opponent has become easier
lately.

2. HISTORY
Chess is believed to be derived from the Indian game chaturangasometime before the 7th century. It has
evolved over the period of time, there have been many elite players and World Champions; Mikhail Tal, Mikhail
Botvinnik, Bobby Fisher, JuditPolgar, VishwanathanAnand, Kasparov, Anatoly Karpov, Magnus Carlsen,
Vladimir Kramnik to name a few.
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1700-1873

Considered to be the Romantic Era of Chess, there was no engine assistance at that time, players used to
create magical games on their own self. Some of the greatest theories of chess were adopted from these
games[7].

1945—present
Considered to be the Pre-Modern and Modern Era of chess, a lot had changed with the evolvement of Al and
the introduction of chess engines and machines.

In 1989 IBM purchased a computer program and hamed Deep Thought (now namedDeep Blue) with the sole
aim of defeating then World Champion Garry Kasparov. Though it lost its first game against the World
Champion, with several improvements in the program and with the passage of time Deep Blue managed to earn
its win against the Champion.

There were 6 matches played between the World Champion and the program, the summary of the games is as
follows:

Match 1: (1989): Kasparov managed to win this match in forty-five moves by playing King Indian Attack.

Match 2: In Match 2 Deep Blue played the popular Ruy Lopez. The game seemed to be in Kasparov’s favor
but it turned out really sour unexpectedly. Kasparov claimed the program cheated somehow as it had some sort
of knowledge of Champions gameplay.

He immediately resigned, though it was a totally drawn game.

Match 3: Kasparov chose a totally irregular opening assuming that the program must not be having pre-
knowledge of that and the game ended in a draw.

Match 4: Kasparov played very common Caro-Kanndefense. Kasparov played a number of hurried moves,
later he had to pay for that as a game totally close to drawing was eventually Deep Blue’s win.

Match 5: Kasparov played King’s Indian Attack (again) and played very solidly, but the constant
improvements in the program led to a very good endgame which was finally a draw.

Match 6: (1997): Kasparov played Caro-Kann (again), but unexpectedly allowed a knight sacrifice from
Deep Blues’ side and the match went in Deep Blues’favor.Within 20 moves it managed to win. In May 1997, a
program officially managed to earn the win against a World Champion.

Ever since the programs and machines are only improving.

3. APPLICATIONS
As mentioned earlier chess engines and machines vary in strength, capabilities. We all are familiar with the
human versus program thing but it is not restricted to that. Often, we come across tournaments and games where
only these engines and machines compete with each other.
Following are some examples of engine vs engine:
CASE 1) When both the programs are of similar strengths.
Say Stockfish and Leela

| M ™ LCZero v0.21.1-nT40.T8.6... 1
LCU 3589 -0 2

i3 Stockfish 19050918 »
3587 0 2

Position and Evaluation after 11 moves.
This game was played on 11th May 2019, Stockfish (White) opened the game with d4, Leela(black) played
King Indian defense. After 143 moves this game ended in a draw.
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1.02 White is much better Stockfish 11 64 POPCNT | Cloud £3 | Depth: 21 | Go Premium for the same deep analysis of any move &
1.02 12. gxf6 Bxf6 13. Bf2 a5 14. QdZ Rf7 15. 0-0-0 a4 16. Kb1 Bd7 17. Nh3 Re7 18. Rdg1 Bxh4 19. Be3 g5 20. Nf2 Bxf2 21. Bxf2 h422. Qc1 Rab 23. Be3 ...
0.59 12. QdZ fxg5 13. hxgb Rf4 14. Bxf4 exf4 15. 0-0-0 Nxg5 16. Qxf4 a5 17. Kb1 Be5 18. Qe3 Qf6 19. Bf1 a4 20. a3 Bf4 21. Qf2 Be5 22. Qc2 Bd7 23. Bg2...
0.05 12. b4 Na6

Knockout Tree Match History Analysis Opening tree Database PGN Information

LCZerov0.21.1-nT40.78.610 CU

E 51% | —— e JCB | 1
Stockfish 19050918

[

Analysis done by stockfish. Evaluation after 11 moves.

With the help of Al, engines are able to calculate and evaluate different possibilities after every move. In the
above picture, various lines(possibilities) are shown after move 11 and the move corresponding to the best
evaluation is the best move possible to play in a given situation.

Also provided the Database it is also possible to calculate the win, loss, and draw percentages with the
associated openings and lines.

¥ V2 V2 2| 4612
23 V2 %! | 531
=5 LCZero v0.21.1-nT40.78.610 3589

Statistics corresponding to the article published by chess24.com as of June 2019.
Though both the engines are of similar strengths Leela proved to be better than Stockfish in these 100 set
games which Leela managed to win by 53.5-46.5

CASE 2) When both the programs are of different strengths.
Say Stockfish and Rybka
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Stockfish 11+ WASMX
+2.3 Depth 22/99, 845 knodes/s @ (

+2.4 27. @c1 Uds 28. hs Wek 29. Ef4 @b1 30. #d2 @n7 31. &3 ...
+2.3 27. @xh6 gxh6 28. ¥f4 ®h7 29. ¥xh6 £d5 30. hS ¥d8 31. g...
+2.3 27.h5 W6 28. Bf4 @h7 29. @f3 ¥b5 30. g5 $h8 31. g4 &f ..

Eaf1 +15 pe7 +1.9

Wha +20 &h7 +2.4

g4 +24 Qg6 +2.1

| Yg3 +15 g8 +1.9

h4 +18 Red?! +23

Inaccuracy. Rae8 was best. |
26...Rae8

h5 +29 Wds5? +5.6

| Mistake. Qc6 was best. |
27..Wc6 28.8f4 Bae8[..]

@xhe 53 gxhb +3.3

ee w wom o=

Position and Evaluation after 26 moves.

This game was played on 27"July 2013, Stockfish (White) opened the game with e4,Rybka(black) played the
Alekhine defense. Stockfish managed to win in 42moves.

Again, different lines are calculated and evaluated by the machines and programs shown on the right-hand
side of the above picture.

On the left-hand side of the above picture, various arrows are shown, different arrows depict different
considerable alternatives of the best move. The best move being the move corresponding to the biggest and
darkest arrow in the picture. Again, the size and opacity of the arrow also depict something, all Al, higher the
evaluation bigger and darker the arrow is.

Move Games White /[ Draw / Black ¢-
e4 1,038,423 33% 42% 25%
d4 826,559 349 43% 23%
hf3 235,288 34% A4% 23%
cd 158,750 34% 439% 23%
g3 18,614 36%

Calculation of percentage win and draw based on the database provided which opening/movehas been
played.

stockfish

Inaccuracies

Mistakes

Blunders

Average centipawn loss

rybka

Inaccuracies

Mistakes

Blunders

Average centipawn loss

Ro-so@ wooo(

Analysis done by stockfish.

pu3

aUIEBR{PPIIY

% Buiuadp

Graphical analysis of above provided Stockfish vs Rybka game.
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4. Conclusion

Data Science and Artificial Intelligence have come a long way, there is a lot to explore in a game that has
around 1330 openings only, almost 400 board setup possibilities after the 1t move is played by both the players.
The number of possible games is too much that one can easily devote a lifetime to that. There have always been
mixed views on this topic some even feel that it is already solved. We still need to figure it out There are things
that are still needed to be explored.

Conjecture: Considering the ever-improving chess engines and machines that too at a great speed, in my
opinion, programs would very soon be able to solve this game. That may be something that programmers want
but that is not the thing any day chess players would want.

Chess is thirty to forty percent
Don't worry kids, you'll find work. RS psychology. You don't have this
After all, my machine will need | AL ¥ when you play a computer. | can't
strong chess player-programmers, . confuse it
You will be the first. |

e (]U(!(fpﬁ/(!(b'} -
d

In Chess, Knowledge

is a very Transient Thing.
It Changes so fasl thal
Even a single Mouse-Slip
Sometimes Changes

the Evaluation

SuccessStory.com

Today, chess programs have become so
good that even grandmasters sometimes
struggle to understand the logic behind

some of their moves.

4\

Kenneth Rogoff'
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