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public class Game

List<History> _history = new
List<History>();

int _step:

string _lastQuestion;
readonly Answer]]

POTENTIAL_ANSWERS;

public Game() : this(Digit.Four) { }
public Game(Digit digit)
{
Length = (int)digit;
AllowedNumbers =
Permutation.Create("1234567890",
Length).ToList();

switch (digit)
{
case Digit.Three:
POTENTIAL_ANSWERS
3
break;
case Digit.Four:
POTENTIAL_ANSWERS
(*3=)

break:

public bool IsFinished()

{
public enum Digit
{
Three = 3,
Four = 4,
}
public int Length { get; }
public List<string> AllowedNumbers {
get; }




return AllowedNumbers.Count <= 1;

public int GetStep()
{
if (IsFinished())
{
if (_history.Last().Answer.Bulls
= Length)
return _step;
return _step + 1,

}

return _step;

public string GetQuestion()

public Answer GetAnswer(string
number, string question)

{
int bulls = 0, cows = 0;
for (inti = 0; i
i++)
{ i ;\-_ g ‘l
if (numberli] == question[i])*
bulls++;
else if

(number.Contains(question[i]))
COWS++;

return new Answer(bulls, cows);

public void PutAnswer(Answer answer)
{
History history = new
History(_lastQuestion, answer);
_history.Add(history);
AllowedNumbers.RemoveAll(e =

lIsConsistent(e, history));
}

public bool IsConsistent(string number,
History history)
{

Answer answer =
GetAnswer(number, history.Question);

return answer.Bull
history.Answer.Bulls && answer.Cows ==
history.Answer.Cows;

}

public void PutAnswer(int bulls, int

COws)

{

PutAnswer(new Answer(bulls,

cows));

}

public bool IsCorrect(out string result)

{

result =
AllowedNumbers.FirstOrDefault(e =
IsConsistent(e, _history.Last()));
return result != null;
}
}
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if (_step++ == 0)

return _lastQuestion =
AllowedNumbers.RandomValue();
return _lastQuestion =
AllowedNumbers.Shuffle(). AsParallel(). MinBy(
question =>
POTENTIAL_ANSWERS.AsParallel().Sum(answ
er =>
Math.Pow(AllowedNumbers.AsParallel().Count
(e => IsConsistent(e, new History(question,
answer))), 2)));
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private async void GuessClick()
{
if (await
_window.GetCurrentDialogAsync<BaseMetroD
ialog>() != null)
return;

if (Turn == GameTurn.Player &&
Guess?.Length == _game.Length &&
Guess.All(e => "1234567890".Contains(e)))

{
PlayerLog.Add(new History(Guess,
_game.GetAnswer(Number, Guess)));

if (Number == Guess)

(8zh)
Message = "9, A ds=
IANTA. \nFAS YEE 2oester

string number = await
_window.ShowInputAsync('9t, A 452
REEAFR. "FAY dSE 29AER?");

CheckConsistent(number);

}

else

{

Turn = GameTurn.Computer;

Guess =

private async void AnswerClick()




if (Turn == GameTurn.Computer &&
SelectedStrike + SelectedBall <=
_game?.Length)
{
int count =
_game.AllowedNumbers.Count;

ComputerLog.Add(new
History(_question, new
Answer(SelectedStrike, SelectedBall)));

_game.PutAnswer(SelectedStrike,
SelectedBall);

if (SelectedStrike == _game.Length)
{
(83h)

Message = string.Format("&||7}
IZAFUT\nA e gsE (0jgUCt,
Number);

Repeat();

return;

if (_game.AllowedNumbers.Count ==

string number = 'aWa'it;-xw,.'
_window.ShowInputAsync("£ 710} &= ot5 7}
Exfsta] g&UCE”, "galo] Azkst tae
Bo1017ka ?";

CheckConsistent(number);

return,

double reduction = 1 -
_game.AllowedNumbers.Count /

(double)count;
(8=

Message = "1372, IASYCH"

Turn = GameTurn.Player:

FE 2-1. MainWindowViewModel.cs
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int stepSum = 0;

int stepMin = int.MaxValue, stepMax =
int.MinValue;

int[] distribution = new int[9];

string[] numbers =
Permutation.Create("1234567890",
4).Shuffle(). ToArray();
for (int n = 0; n < numbers.Length; n++)
{
string number = numbers[n];
game = new Game(Game.Digit.Four);

while (Igame.IsFinished())

game.PutAnswer(game.GetAnswer(number,
game.GetQuestion())):

string result;
if (lgame.IsCorrect(out result))
{

Console.WriteLine("Error");
Console.ReadLine();

int step = game.GetStep();




stepSum += step; 1 7 0.02%
stepMin = Math.Min(stepMin, step); 2 79 0.26%
stepMax = Math.Max(stepMax, step); 3 642 2.12%
distribution[step]++; 4 3608 11.93%
5 10634 35.17%
Console.WriteLine("#{0} num: {1} avg: {2} 6 11208 37.06%
best: {3} worst: {4}", n + 1, number, 7 3753 12.41%
stepSum / (double)(n + 1), stepMin, 8 306 1.01%
stepMax); 9 3 0.01%
} e iy 5.479
E LAY ens 2L 34 E2E
for (int i = 1; 1 <= 9; i++) o .
. . . . . . 14000
Console.WriteLine(distribution[i]); |
12000 -
I 2-2. Program.cs ' f
10000 -
8000 -
6000 -
4000 -
2000
6217: 0 Strike 2 Ball 1234:0 Strike 1 Ball
1342:1 Strike 2 Ball 56780 Strika 2 Ball (U 4
2145:0Strike 3 Ball 2156:0 Strike 1 Ball 0 10
1924:3 Strike 0 Ball 9387:1 Strike 1 Ball i]‘E 2 x'ﬂ%ig &K‘“—EE‘ ?—_,_]-_]_La.lé KE]—‘?_— %—}F- %E

2087: 0 Strika 2 Ball

1 7 0.02%
2 88 0.29%

Aot 15 3 671 2.22%
4 3853 12.74%
B 12457 41.19%
6 11407 37.72%
7 1732 5.73%
8 25 0.08%
9 0 0.00%
Ha 5.313
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