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namespace matrixGame

{

public partial class Forml : Form
{
private int[,] paymentMatrix;
private int m, n;
private int[,] simpleMatrix;
private int coefPositive;
private double[] p;
private double[] q;
private double V;
//CpepHAaAa ueHa ToBapa
private int[] averagePrice;

//Npopaxu ToBapa B AeHb
private double sellsForDay = 200;

public Forml()
{

averagePrice = new int[5];

averagePrice[@] = 1000; averagePrice[l] = 5500; averagePrice[2] =

12500; averagePrice[3] = 25000;

averagePrice[4] = 55000;
paymentMatrix = new int[6, 7];
p = new double[5];
g = new double[6];
InitializeComponent();
basicTable.Rows.Add("0@", 5, 7, 1);
basicTable.Rows.Add("n1", 27, 14, 7);
basicTable.Rows.Add("[2", 62, 90, 14);
basicTable.Rows.Add("A3", 125, 90, 31);
basicTable.Rows.Add("04", 275, 100, 62);
tbSells.Text = sellsForDay.ToString();

}

private void btnCount_Click(object sender, EventArgs e)

{
for (int i = 0; 1 < 5; ++1)
p[i] = ©;
for (int 1 = 0; i < 6; ++1)
qli] = o;
int rowsCount = paymentMatrixTable.Rows.Count;
for (int i = @; i < rowsCount; i++)

{

paymentMatrixTable.Rows.Remove(paymentMatrixTable.Rows[0]);

}
Double.TryParse(tbSells.Text.ToString(), out sellsForDay);

for (int i = 0; 1 < 5; ++1)

basicTable.Rows[i].Cells[1].Value = ((int) (averagePrice[i]

sellsForDay)).ToString();




constructPayMatrix();
simplifyPaymentMatrix();
positive();

solve();

for (int 1 = 0; i < 5; ++1i)

{

if (Double.IsNaN(p[i]) || Double.IsInfinity(p[i]))
p[i] = 1;

else p[i] = Math.Round(p[i], 2,
MidpointRounding.AwayFromZero);
}
for (int 1 = 0; i < 6; ++1)
{
if (Double.IsNaN(qg[i]) || Double.IsInfinity(q[i]))
q[i] = 1;
else q[i] = Math.Round(q[i], 2,
MidpointRounding.AwayFromZero);
}
rowsCount = pTable.Rows.Count;
for (int 1 = @; i < rowsCount; i++)
{
pTable.Rows.Remove(pTable.Rows[9]);
gTable.Rows.Remove(qTable.Rows[@]);
}
pTable.Rows.Add(p[@],p[1],p[2],p[3],pP[4]);
qTable.Rows.Add(q[@], q[1], q[2], q[3], q[4], a[5]);
V = Math.Round(V, 2, MidpointRounding.AwayFromZero);
tbValue.Text = V.ToString();
Vald();
Savidge();
Hurwitz();

}

private void constructPayMatrix()
{
int temp;
//Tekywmin Kypc ponnapa
int currentExchangeRates = 60;
//BO3MOXHbIN pOCT Kypca ponnapa
int prognosedExchangeRates = 65;
//Konn4yectBo HeObXoAMMbIX 3aKynoK B roj
double[] cd = new double[5];
//NoTepn npu 3agepxke MNOCTaBKM
double[] loss = new double[5];
//NoTepn npu BO3pacTaHUM Kypca
double[] exchangeRatelLoss = new double[5];
//3apepxka B nNpousBoacTBe ToBapa
int[] productionDelay = new int[5];
for (int 1 = 0; i < 5; ++1i)
{
Int32.TryParse(basicTable.Rows[i].Cells[1].Value.ToString(),
out temp);




cd[i] = Math.Round(365.0 / temp, 2,
MidpointRounding.AwayFromZero);

loss[i] = temp * 0.15;
if (loss[i] < 7)
loss[i] = ©;

Int32.TryParse(basicTable.Rows[i].Cells[3].Value.ToString(),
out temp);
productionDelay[i] = temp;
if (productionDelay[i] < 3)
productionDelay[i] = ©;
else if (productionDelay[i] > 30)
productionDelay[i] = 30;

exchangeRatelLoss[i] = Math.Round((averagePrice[i] / 2.0 *
prognosedExchangeRates - averagePrice[i] / 2 * currentExchangeRates) /
currentExchangeRates, 2, MidpointRounding.AwayFromZero);

if (1 == 0)

exchangeRateloss[i] = ©;

}

//Pacxogpl Ha XpaHeHWe ToBapa MO MHEHWKW SKCMNEPTOB - MPOLEHT OT
obwein CTOMMOCTHU

double[] keepingPrice = new double[5];

keepingPrice[@] = 0.25; keepingPrice[l] = 0.3; keepingPrice[2] =
0.4; keepingPrice[3] = 0.45; keepingPrice[4] = 0.55;

double[] deliveryCoef = new double[5];

deliveryCoef[@] = 1; deliveryCoef[1l] = 0.55; deliveryCoef[2] =
0.39; deliveryCoef[3] = deliveryCoef[4] = 0.3;

//TIpOUEHT HAKPYTKU CTOMMOCTU TOBapa MNpu 3aAepxKe Ha TaMOXHe

double[] customsFee = new double[5];

customsFee[@] = 0; customsFee[1l] = 0.005; customsFee[2] = 0.05;
customsFee[3] = 0.01; customsFee[4] = 0.01;

//CTOMMOCTb XpaHeHua ToBapa

double[] keeping = new double[5];

//CToMMOCTb AOCTaBKM ToBapa

double[] deliveryPrice = new double[5];

for (int 1 = 0; i < 5; ++1i)

{

deliveryPrice[i] = (int)(averagePrice[i] * deliveryCoef[i]);
keeping[i] = (averagePrice[i] + deliveryPrice[i]) *

keepingPrice[1i];

paymentMatrix[i, @] = (int)(keeping[i] + (deliveryPrice[i] *
cd[i])) * -1;

paymentMatrix[i, 1] = (int)(loss[i] * cd[i] * sellsForDay +
deliveryPrice[i] * cd[i] + keeping[i] * ©.85) * -1;

paymentMatrix[i, 2] = (int)(keeping[i] * 1.15 +
(deliveryPrice[i] * cd[i])) * -1;

paymentMatrix[i, 3] = (int)(keeping[i] + (deliveryPrice[i] *




cd[i]) + averagePrice[i] * customsFee[i]) * -1;

paymentMatrix[i, 4] = (int)(keeping[i] + (deliveryPrice[i] *
cd[i]) + productionDelay[i] * sellsForDay) * -1;

paymentMatrix[i, 5] = (int)(keeping[i] + (deliveryPrice[i] *
cd[i]) + exchangeRatelLoss[i]) * -1;

paymentMatrix[i, 6] = paymentMatrix[i, ©0];

for (int j = 1; j < 5; ++Jj)
{
if (paymentMatrix[i, j] < paymentMatrix[i, 6])
paymentMatrix[i, 6] = paymentMatrix[i, j];
}
paymentMatrixTable.Rows.Add(paymentMatrix[i, 0],
paymentMatrix[i, 1], paymentMatrix[i, 2], paymentMatrix[i, 3],
paymentMatrix[i, 4], paymentMatrix[i, 5]);

}
for (int 1 = 0; i < 6; ++1)
{
paymentMatrix[5, i] = paymentMatrix[@, i];
for (int j = 1; j < 5; ++Jj)
{
if (paymentMatrix[5, i] < paymentMatrix[j, i])
paymentMatrix[5, i] = paymentMatrix[j, i];
}
}
}
private void simplifyPaymentMatrix()
{

n=>5 m=6;
int[,] temporaryMatrix = new int[n + 1, m + 1];
for (int 1 = 0; i < n; ++1i)

{
for (int j = ©; j < m; ++j)
temporaryMatrix[i, j] = paymentMatrix[i, j];
temporaryMatrix[i, m] = i;
}

//Ybupaem AOMUHUpPYEMblE CTPOKM
for (int 1 = 0; i < n; ++1i)
{
bool dominated;
if (temporaryMatrix[i, m] == -1)
continue;
for (int j = 0; j < n; ++j)
{
if (temporaryMatrix[j, m] != -1 && j != i)
{
dominated = true;
for (int k = 0; k < m & dominated; ++k)
{
if (temporaryMatrix[j, k] >= temporaryMatrix[i,

k1)




dominated = false;
}
if (dominated)
temporaryMatrix[j, m] = -1;

}
}
int count = 0;
for (int 1 = 0; i < n; ++1i)
{
if (temporaryMatrix[i, m] == -1)
++count;
}
int 1 = 9; int h = count;
while (h > @)

{
if (temporaryMatrix[l, m] == -1)
{
for (int j =1; j < n - 1; ++j)
for (int k = @; k < m + 1; ++k)
temporaryMatrix[j, k] = temporaryMatrix[j + 1, k];
__h;
}
else ++1;
}
n -= count;
for (int 1 = 0; i < m; ++1i)
temporaryMatrix[n, i] = i;
//Ybupaem AOMUHUpPYyeMble CTONOLbI
for (int 1 = 0; i < m; ++1i)
{
bool dominated;
if (temporaryMatrix[n, i] == -1)
continue;
for (int j = 0; j < m; ++j)
{
if (temporaryMatrix[n, j] != -1 && j != i)
{
dominated = true;
for (int k = @; k < n & & dominated; ++k)
{
if (temporaryMatrix[k, i] >= temporaryMatrix[k,
iD
dominated = false;
}
if (dominated)
temporaryMatrix[n, j] = -1;
}
}
}

count = 9;
for (int 1 = 0; i < m; ++1i)




if (temporaryMatrix[n, i] == -1)
++count;
}
l =0; h = count;
while (h > @)

{
if (temporaryMatrix[n, 1] == -1)
{
for (int j = 1; j < m; ++j)
for (int k = 0; k < n + 1; ++k)
temporaryMatrix[k, j] = temporaryMatrix[k, j + 1];
__h;
}
else ++1;
}
m -= count;

simpleMatrix = new int[n + 1, m + 1];
for (int 1 = 0; i < n + 1; ++1i)

{
for (int j =0; j < m+ 1; ++j)
simpleMatrix[i, j] = temporaryMatrix[i, j];
¥
bool g;
g = false;
¥
private void positive()
{
coefPositive = simpleMatrix[0, 0];
for (int 1 = 0; i < n; ++1i)
for (int j = 0; j < m; ++j)
if (coefPositive > simpleMatrix[i, j])
coefPositive = simpleMatrix[i, j];
if (coefPositive < 0)
{
for (int 1 = 0; i < n; ++1i)
for (int j = 0; j < m; ++j)
simpleMatrix[i, j] += coefPositive * (-1);
¥
¥
private void Vald()
{

int indexVald = ©;
for (int 1 = 1; i < 5; ++1i)
if (paymentMatrix[indexVald, 6] < paymentMatrix[i, 6])
indexVald = i;
tbValdStrategy.Text =
basicTable.Rows[indexVald].Cells[@].Value.ToString();
tbValdValue.Text = paymentMatrix[indexVald, 6].ToString();

}

private void Savidge()




double[,] riskMatrix = new double[5, 6];
for (int 1 = 0; i < 5; ++1i)
for (int j = 0; j < 6; ++j)
riskMatrix[i, j] = paymentMatrix[5, j] - paymentMatrix[1i,
il

double[] savidgeRes = new double[5];
for (int 1 = 0; i < 5; ++1i)

{
savidgeRes[i] = paymentMatrix[i, ©];
for (int j = 1; j < 6; ++j)
if (savidgeRes[i] < paymentMatrix[i, j])
savidgeRes[i] = paymentMatrix[i, j];
}

int savidgeIndex = 9;
for (int 1 = 1; i < 5; ++1i)
if (savidgeRes[savidgeIndex] < savidgeRes[i])
savidgeIndex = i;
tbSavidgeStrategy.Text =
basicTable.Rows[savidgeIndex].Cells[@].Value.ToString();
tbSavidgeValue.Text = savidgeRes[savidgeIndex].ToString();
}

private void Hurwitz()

{
double k = 0.6;

double[] hurwitzValue = new double[5];
int hurwitzIndex = 0;
for(int 1 = 0; i < 5; ++1i)

{
hurwitzValue[i] = paymentMatrix[i, ©];
for (int j = 1; j < 6; ++Jj)
if (paymentMatrix[i, j] > hurwitzValue[i])
hurwitzValue[i] = paymentMatrix[i, j];
}
for (int 1 = 0; i < 5; ++1i)
{

hurwitzValue[i] = paymentMatrix[i, 6] * k + (1 - k) *
hurwitzValue[i];
if (hurwitzValue[i] > hurwitzValue[hurwitzIndex] && i != 9)
hurwitzIndex = i;
)i
tbHurwitzStrategy.Text =
basicTable.Rows[hurwitzIndex].Cells[@].Value.ToString();
tbHurwitzValue.Text = hurwitzValue[hurwitzIndex].ToString();
¥
private void solve()
{
//8nAa vrpoka
double[,] simplexTable = new double[n + 1, m + 1];
for (int 1 = 0; i < n; ++1i)
for (int j = 0; j < m; ++j)




simplexTable[i, j + 1] = simpleMatrix[i, j];

for (int 1 = 0; i < n; ++1i)
simplexTable[i, @] = 1;

for (int j =1; j < m+ 1; ++3)
simplexTable[n, j] = -1;

simplexTable[n, @] = 0;

double[] resultPlayer = new double[m];

Simplex solutionPlayer = new Simplex(simplexTable);
simplexTable = solutionPlayer.calculate(resultPlayer);

double playValue = 0;

for (int i = @; i < resultPlayer.Length; ++i)
playValue += resultPlayer[i];

//8nAa npupogbl

double[] resultNature = new double[n];

int str = simplexTable.GetLength(@) - 1;

int col = simplexTable.GetLength(1) - resultNature.Length;

for (int i = @; i < resultNature.Length; ++i)
resultNature[i] = simplexTable[str, col + i];

//Nony4yeHune pesynbtaTtoB - p, q u V

V =1 / playVvalue;

for (int 1 = 0; i < n; ++1i)

{

p[simpleMatrix[i, m]] = resultNature[i] * V;
}
for (int 1 = 0; i < m; ++1i)
{

g[simpleMatrix[n, i]] = resultPlayer[i] * V;
}

if (coefPositive < 0)
V += coefPositive;
31}
MNPUNOXEHUE B
INCTUHT PyHKUMM CuMnnekc-meToaa

namespace matrixGame

{

class Simplex
{
//source - cumnnekc Tabnuua 6e3 6a3UCHLIX NepeMeHHbIX
double[,] table; //cumnnekc Tabnuua
int m, n;
List<int> basis; //cnucok 6a3uUCHbIX NepemMeHHbIX
public Simplex(double[,] source)
{
m = source.GetLength(9);
n = source.GetlLength(1);
table = new double[m, n + m - 1];
basis = new List<int>();
for (int 1 = 0; i < m; i++)
{
for (int j = 0; j < table.GetLength(1l); j++)

{
if (3 < n)




table[i, j]
else
table[i, j]

source[i, j];

H
}
//BbicTaBnAemMm Ko3¢duumeHT 1 nepepn 6a3ncHON nepemMeHHOW B CTpoke
if ((n + i) < table.GetLength(1))
{
table[i, n + i] = 1;
basis.Add(n + i);
}

¥
n = table.GetLength(1);

}
//result - B 3TOT MaccuB 6yayT 3anucaHbl NOJMyYEHHble 3HaYeHua X
public double[,] calculate(double[] result)
{
int mainCol, mainRow; //Bepywwue cTonbeu u cTpoka
while (!IsItEnd())
{
mainCol = findMainCol();
mainRow = findMainRow(mainCol);
basis[mainRow] = mainCol;
double[,] new_table = new double[m, n];
for (int j = 0; j < n; j++)
new_table[mainRow, j] = table[mainRow, j] / table[mainRow,

mainCol];
for (int 1 = 0; i < m; i++)
{
if (i == mainRow)
continue;
for (int j = 0; j < n; j++)
new_table[i, j] = table[i, j] - table[i, mainCol] *
new_table[mainRow, j];

}
table = new_table;

¥

//3aHocuMm B result HampeHHble 3HadyeHUA X
for (int 1 = @; i < result.Length; i++)

{
int k = basis.IndexOf(i + 1);
if (k !'= -1)
result[i] = table[k, ©0];
else
result[i] = ©;
}
return table;
}
private bool IsItEnd()
{

bool flag = true;
for (int j = 1; j < n; j++)
{




if (table[m - 1, j] < 9)

{
flag = false;
break;
)i
)i
return flag;
¥
private int findMainCol()
{
int mainCol = 1;
for (int j = 2; j < n; j++)
if (table[m - 1, j] < table[m - 1, mainCol])
mainCol = j;
return mainCol;
¥

private int findMainRow(int mainCol)
{
int mainRow = ©;
for (int 1 =0; i < m - 1; i++)
if (table[i, mainCol] > @)
{
mainRow = 1i;
break;
}
for (int i = mainRow + 1; i < m - 1; i++)
if ((table[i, mainCol] > @) && ((table[i, @] / table[i,
mainCol]) < (table[mainRow, @] / table[mainRow, mainColl])))
mainRow = 1i;

return mainRow;




