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clear all
cle
NumberOfTeams=40;
RandomRankArray=randperm(NumberOfTeams,NumberOfTeams);
%generating numbers from 1 to N without repeating
TempTeamsArray=1:NumberOfTeams;
NumberOfTimesToRun=1;
FinalViolationsArray=zeros(NumberOfTimesToRun,1);
Temporary=20000;
for f=1:1:NumberOfTimesToRun
TeamsMatrix=zeros(NumberOfTeams,NumberOfTeams);
initialProbability_i=100; %this means the stronger team will always win
MoreProbability i=0;
%Creating the matrix with probabilities
for i=1:1:NumberOfTeams
for j=i+1:1:NumberOfTeams
TotalProbability _i=initialProbability_i+MoreProbability_i;

RandomNumber=randperm(100,1); %choosing random number between 1-

100

if (RandomNumber<=TotalProbability_i) %it means that the stronger team
won

TeamsMatrix(i,j)=1;

else

TeamsMatrix(i,j)=0;

end

MoreProbability_i=MoreProbability_i+(20/(NumberOfTeams-2));

end

MoreProbability i=0;
TotalProbability i=initialProbability_i;
end

%making the main diagonal of the matrix = 0 because i==j (team against

%itself)
for m=1:1:NumberOfTeams
TeamsMatrix(m,m)=0;
end

%now we fix the random filled matrix in this way: %we go on the matrix

horizontally and each 1 we discover,
suppose in (i,j), we %put 0 in (j,i)
for i=1:1:NumberOfTeams
for j=1:1:NumberOfTeams
(i)
if(TeamsMatrix(i,j)==1)
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TeamsMatrix(j,i)=0;

end

if(TeamsMatrix(i,j)==0)

TeamsMatrix(j,i)=1;

end

end

end

end

ZeroViolationsArray=zeros(NumberOfTeams,1);

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

if(TeamsMatrix(i,j)==1)

ZeroViolationsArray (i)=ZeroViolationsArray (i) +1;

end

end

end

[Temp,I|=sort(ZeroViolationsArray, descend’);
ViolationBasedOnWinsNum=ViolationCalculator (I, TeamsMatrix);
initial_violation=ViolationCalculator(RandomRankArray, TeamsMatrix);
ViaolationBasedOnStrength=ViolationCalculator(TempTeamsArray, TeamsMatrix);
NumberOflterationForVioDec=10001;

%mnow we have a random rank saved in the array RandomRankArray
New_Rank=RandomRankArray;
ViolationArray=zeros(NumberOfIterationForVioDec);
ViolationArray(1)=initial_violation;

% A=ones(NumberOfTeams);

% ZeroViolations_Matrix=triu(A);

% for m=1:1:NumberOfTeams

% ZeroViolations_Matrix(m,m)=0;

% end

for i=1:1:NumberOflIterationForVioDec-1 [New_Rank,violation]|=ViolationDec(New_Rank, TeamsMatrix);
ViolationArray(i+1)=violation;

end

if(violation< Temporary)

Temporary=violation;

MinimumViolationRank=New_Rank;

minVio=violation;

end

[temp2,MinimalVioRank]=sort(New_Rank);

hold on

plot(ViolationArray(1:5000));

title("Violations Change Each Iteration By ViolationDec Function’)
xlabel("Number Of Iteration’)

ylabel"Number Of Violations’)

Final_Violation=violation;

FinalViolationsArray (f)=violation;
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MinimumViolationAccomplished=min(FinalViolationsArray);
end

Y%histogram(FinalViolationsArray);

%hold on
FinalViolationsArray_Mean=mean(FinalViolationsArray); TempArray=zeros(length(FinalViolationsArray
%for plot

%for x=1:1:length(FinalViolationsArray)
%TempArray(x)=FinalViolationsArray _Mean;

Y%end

% plot(TempArray);

%hold off

o2 MVR nowd a50on Mp (2

clear all clc

NumberOfTeams=20;

RandomRankArray=randperm(NumberOfTeams,NumberOfTeams);

%generating numbers from 1 to N without repeating

NumberOfTimesToRun=1;

FinalViolationsArray=zeros(NumberOfTimesToRun,1);

for f=1:1:NumberOfTimesToRun

TeamsMatrix=randi([01],NumberOfTeams,NumberOfTeams);

%making the main diagonal of the matrix = 0 because i==j

for m=1:1:NumberOfTeams

TeamsMatrix(m,m)=0;

end

%now we fix the random filled matrix in this way: %we go on the matrix
horizontally and each 1 we meet, suppose in (i,j), we %put 0 in (j,i)

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

if(i°=j)

if(TeamsMatrix(i,j)==1)

TeamsMatrix(j,i)=0;

end

if(TeamsMatrix(i,j)==0) TeamsMatrix(j,i)=1; end

end

end

end

%mnow we have the true ranks of the team based on the comon method %each
team rank is saved in OriginalRankArray array respectively

initial_violation=ViolationCalculator(RandomRankArray, TeamsMatrix);

%now we have a random rank saved in the array RandomRankArray

NumberOfIterationForVioDec=1001;

New_Rank=RandomRankArray; ViolationArray=zeros(NumberOflterationForVioDec);

ViolationArray(1)=initial_violation;

% A=ones(NumberOfTeams); % ZeroViolations_Matrix=triu(A);
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% for m=1:1:NumberOfTeams

% ZeroViolations_Matrix(m,m)=0;

% end

for i=1:1:NumberOflIterationForVioDec-1 [New_Rank,violation]|=ViolationDec(New_Rank, TeamsMatrix);
ViolationArray (i4-1)=violation;

end

%hold on %plot(ViolationArray);

FinalViolationsArray(f)=violation;

end

histogram(FinalViolationsArray);

% hold on % FinalViolationsArray_Mean=mean(FinalViolationsArray);
%TempArray=zeros(length(FinalViolationsArray),1);

%for plot

%for x=1:1:length(FinalViolationsArray)
%TempArray(x)=FinalViolationsArray _Mean;

Y%end

%%

%plot(TempArray);

%hold off

MYN NS0 MXNN NYIVNn oy ool MVR nowd adon Tp (3
NI NPTN DN NNAPN DPN TIYN2 1 RN O:IND DWY) MXapn pind
A(NVYoN >N NNAPN PINN

clear all

cle

NumberOfTeams=20; RandomRankArray=randperm(NumberOfTeams,NumberOfTeams);

%generating numbers from 1 to N without repeating

TempTeamsArray=1:NumberOfTeams; NumberOfTimesToRun=5;

FinalViolationsArray=zeros(NumberOfTimesToRun,1);

for f=1:1:NumberOfTimesToRun

TeamsMatrix=zeros(NumberOfTeams,NumberOfTeams);

initialProbability_i=80; MoreProbability_i=0;

%Creating the matrix with probabilities

for i=1:1:NumberOfTeams

for j=i+1:1:NumberOfTeams TotalProbability i=initialProbability_i+MoreProbability i;
RandomNumber=randperm(100,1);

%choosing random number between 1-100 if (RandomNumber<=TotalProbability_i)
%it means that the stronger team won TeamsMatrix(i,j)=1;

else

TeamsMatrix(i,j)=0;

end MoreProbability_i=MoreProbability_i+(20/(NumberOfTeams-2)); end

MoreProbability_i=0; TotalProbability_i=initialProbability_i;

end

%making the main diagonal of the matrix = 0 because i==j (team against
Yoitself)
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for m=1:1:NumberOfTeams TeamsMatrix(m,m)=0;

end

Y%mnow we fix the random filled matrix in this way: %we go on the matrix
horizontally and each 1 we discover, suppose in (i,j), we %put 0 in (j,i)

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

)

if(TeamsMatrix(i,j)==1) TeamsMatrix(j,i)=0;

end

if(TeamsMatrix(i,j)==0) TeamsMatrix(j,i)=1;

end

end

end

end

ZeroViolationsArray=zeros(NumberOfTeams,1);

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams if(TeamsMatrix(i,j)==1) ZeroViolationsArray(i)=ZeroViolationsArray(i)+1;

end

end

end [Temp,I]=sort(ZeroViolationsArray,’descend’);

ViolationBasedOnWinsNum=ViolationCalculator (I, TeamsMatrix); initial_violation=ViolationCalculator(R
ViaolationBasedOnStrength=ViolationCalculator(TempTeamsArray, TeamsMatrix);

NumberOfTterationForVioDec=10001;

%mnow we have a random rank saved in the array RandomRankArray New_Rank=RandomRankArray;
ViolationArray=zeros(NumberOflterationForVioDec);

ViolationArray(1)=initial_violation;

%A=ones(NumberOfTeams);

%ZeroViolations_Matrix=triu(A);

%for m=1:1:NumberOfTeams

%ZeroViolations_Matrix(m,m)=0;

%end

for i=1:1:NumberOflIterationForVioDec-1 [New_Rank,violation]|=ViolationDec(New_Rank, TeamsMatrix);

ViolationArray (i41)=violation;

end [

temp2,MinimalVioRank]=sort(New_Rank);

% hold on

% plot(ViolationArray);

Final_Violation=violation;

FinalViolationsArray(f)=violation;

end

histogram(FinalViolationsArray);

% hold on

%

%FinalViolationsArray_Mean=mean(FinalViolationsArray);

%TempArray=zeros(length(FinalViolationsArray),1);

% %for plot
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%for x=1:1:length(FinalViolationsArray)
%TempArray(x)=FinalViolationsArray _Mean;
%end

% %

% plot(TempArray);

% hold off

TP MVR nowd a50n mp (4

clear all

cle

Probability="70;

NumberOfTeams=40;

ArrayWithStrengthCalculated=ArrayBuilder (Probability, NumberOfTeams);

NumberOfTimesToRun=100;

TeamsMatrix=randi([01],NumberOfTeams,NumberOfTeams);

%making the main diagonal of the matrix = 0 because i==j

for m=1:1:NumberOfTeams

TeamsMatrix(m,m)=0;

end

Y%mnow we fix the random filled matrix in this way: %we go on the matrix
horizontally and each 1 we meet, suppose in (i,j), we %put 0 in (j,i)

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

if(i° =)

if(TeamsMatrix(i,j)==1)

TeamsMatrix(j,i)=0;

end

if (TeamsMatrix(i,j)==0)

TeamsMatrix(j,i)=1;

end

end

end

end

FinalViolationsArray=zeros(NumberOfTimesToRun,1);

for f=1:1:NumberOfTimesToRun

Y%mnow we have the true ranks of the team based on the comon method %each
team rank is saved in OriginalRankArray array respectively

initial_violation=ViolationCalculator( ArrayWithStrengthCalculated, TeamsMatrix);

Y%mnow we have a random rank saved in the array ArrayWithStrengthCalcu-
lated

NumberOfTterationForVioDec=1001;

New_Rank=ArrayWithStrengthCalculated; ViolationArray=zeros(NumberOflterationForVioDec);
ViolationArray(1)=initial_violation;

% A=ones(NumberOfTeams);

% ZeroViolations_Matrix=triu(A);
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% for m=1:1:NumberOfTeams

% ZeroViolations_Matrix(m,m)=0; % end

for i=1:1:NumberOfIterationForVioDec-1 [New_Rank,violation|=ViolationDec(New_Rank, TeamsMatrix);
ViolationArray (i+1)=violation;

end

%hold on

%plot(ViolationArray);

final_violation=violation;

FinalViolationsArray(f)=violation; end

histogram(FinalViolationsArray);

% hold on % % FinalViolationsArray_Mean=mean(FinalViolationsArray);

% TempArray=zeros(length(FinalViolationsArray),1);

% %for plot

% for x=1:1:length(FinalViolationsArray)

% TempArray(x)=FinalViolationsArray_Mean;

% end

% %

%plot(TempArray);

% hold off

mMYN NYOO MXRNIN NN oy MTPNN MVR nowd a5on Mp (5
NI NPTN DN NNAPN PN TIYN2 1 RN N DWY) MNapn pind
A(NWoN >N NNAPN PINN

clear all

cle

Probability=80;

NumberOfTeams=40;

ArrayWithStrengthCalculated=ArrayBuilder(Probability, NumberOfTeams);

TempTeamsArray=1:NumberOfTeams; NumberOfTimesToRun=100;

Temporary=20000;

FinalViolationsArray=zeros(NumberOfTimesToRun,1);

for f=1:1:NumberOfTimesToRun

TeamsMatrix=zeros(NumberOfTeams,NumberOfTeams);

initialProbability i=60;

MoreProbability i=0;

%Creating the matrix with probabilities

for i=1:1:NumberOfTeams

for j=i+1:1:NumberOfTeams TotalProbability i=initialProbability_i+MoreProbability i;
RandomNumber=randperm(100,1);

%choosing random number between 1-100

if (RandomNumber<=TotalProbability_i) %it means that the stronger team
won

TeamsMatrix(i,j)=1;

else TeamsMatrix(i,j)=0;

end
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MoreProbability_i=MoreProbability_i+(20/NumberOfTeams-2));

end

MoreProbability_i=0; TotalProbability_i=initialProbability_i;

end

Y%making the main diagonal of the matrix = 0 because i==j (team against
Yoitself)

for m=1:1:NumberOfTeams

TeamsMatrix(m,m)=0;

end

Y%mnow we fix the random filled matrix in this way: %we go on the matrix
horizontally and each 1 we discover, suppose in (i,j), we %put 0 in (j,i)

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

(i)

if(TeamsMatrix(i,j)==1)

TeamsMatrix(j,i)=0;

end

if(TeamsMatrix(i,j)==0)

TeamsMatrix(j,i)=1;

end

end

end

end

ZeroViolationsArray=zeros(NumberOfTeams,1);

for i=1:1:NumberOfTeams

for j=1:1:NumberOfTeams

if(TeamsMatrix(i,j)==1) ZeroViolationsArray(i)=ZeroViolationsArray(i)+1;

end

end

end

[Temp,I]=sort(ZeroViolationsArray,’descend’);

ViolationBasedOnWinsNum=ViolationCalculator (I, TeamsMatrix); initial_violation=ViolationCalculator(A
ViaolationBasedOnStrength=ViolationCalculator(TempTeamsArray, TeamsMatrix);

NumberOfTterationForVioDec=10001;

%mnow we have a random rank saved in the array ArrayWithStrengthCalcu-
lated New_Rank=ArrayWithStrengthCalculated; Violation Array=zeros(NumberOflterationForVioDec);
ViolationArray(1)=initial_violation;

% A=ones(NumberOfTeams);

% ZeroViolations_Matrix=triu(A);

% for m=1:1:NumberOfTeams

% ZeroViolations_Matrix(m,m)=0; % end

for i=1:1:NumberOfIterationForVioDec-1 [New_Rank,violation]|=ViolationDec(New_Rank, TeamsMatrix);
ViolationArray (i41)=violation;

end

if(violation< Temporary)

Temporary=violation;
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MinimumViolationRank=New_Rank;

minVio=violation;

end

[temp2,MinimalVioRank]=sort(New_Rank);

% hold on

% plot(ViolationArray);

Final_Violation=violation;

FinalViolationsArray(f)=violation; MinimumViolationAccomplished=min(FinalViolationsArray);
end

histogram(FinalViolationsArray);

hold on

FinalViolationsArray_Mean=mean(FinalViolationsArray); TempArray=zeros(length(FinalViolationsArray
%for plot

for x=1:1:length(FinalViolationsArray) TempArray(x)=FinalViolations Array Mean;

end

%

plot(TempArray);

hold off

:ViolationClaculator qty n»spns Tp (6

Y%here is a function for calculating violation of a rank
%input: random rank and the matches matrix
%output: violation value
function [violation]= ViolationCalculator(RandomRank, TeamsMatrix)
violation=0);
for i=1:1:length(RandomRank)
for j=1:1:length(RandomRank) if(RandomRank(i)>RandomRank(j))
%it means that team i rank is higher than team j rank (higher = worst in
ranks)
if(TeamsMatrix(i,j)==1)
%it means that team i win against team j
violation=violation+1; %if both conditions true, then its a violation
end
end
end
end
end

:ViolationDec 2ty n»spns Mp (7

function [Rankl,violation] = ViolationDec(Rank,Matrix)
Old_violation=ViolationCalculator(Rank,Matrix);
Teams=randperm(length(Rank),2);
i=Teams(1);
j=Teams(2);
NewRank=Rank;
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NewRank(j)=NewRank(i);
NewRank(i)=Rank(j);
New_violation=ViolationCalculator(NewRank,Matrix);
if(New_violation<Old_violation)
Rankl=NewRank;
violation=New _violation;

else

Rankl=Rank;
violation=0ld_violation;

end

end

:ArrayBuilder 7ty n»8pns Mp (8

function [ArrayWithStrengthCalculated] = ArrayBuilder(Prob,N)

numberofteams=N;

ArrayWithStrengthCalculated=zeros(1,numberofteams); initial_prob=Prob;

prob_inc=(initial_prob)/(numberofteams-1);

TeamIndex=1;

changableNumberOfTeams=numberofteams—+2;

changableProb=initial _prob;

for i=1:1:numberofteams

RandomNumber=randperm(100,1);

%choosing random number between 1-100

for j=1:1:numberofteams

if (RandomNumber <=changableProb) if(Array WithStrengthCalculated(j)==0)
ArrayWithStrengthCalculated (j)=TeamIndex;

break;

end

end

changableProb=changableProb+prob_inc; RandomNumber=randperm(100,1);

end

changableProb=initial _prob;

TeamIndex=TeamlIndex+1; changableNumberOfTeams=changableNumberOfTeams-
1; prob_inc=(initial_prob)/(changableNumberOfTeams-1);

end

:O»NX 0N oy MVR nownd nbon Mip (9

%MVR For Real Data (Spanish League)
clear all
cle
%Reading The Data:
r=sym(’r’, [20 1]); %2017 ranks
disp (PFH# kR Rk oading Data FHHREROOOO R
[7, text] = xlsread(’season-1718.xlsx’,1,"C2:D381");
%reads from C(upper left corner) to D(lower right corner).
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AllSeasonResults = xlsread(’season-1718.xlsx’,1,"E:F’);
%reads from E(upper left corner) to F(lower right corner).
disp(PF###sRRRR R0k The Data has been successfully loaded sttt
%changing the text cells to be the rank of the team instead of the name of
%the team

text WithIndicies=zeros(380,2);

for i=1:1:380

for j=1:1:2
if(text(i,j)=="Barcelona")
textWithIndicies(i,j)=1;

end
if(text(i,j)=="AtleticodeMadrid")
textWithIndicies(i,j)=2;

end

if(text(i,j)=="RealMadrid")
textWithIndicies(i,j)=3;

end

if(text(i,j)=="Valencia")
textWithIndicies(i,j)=4;

end

if(text(i,j)=="Villarreal")

text WithIndicies(i,j)=5;

end

if(text(i,j)=="RealBetis")

text WithIndicies(i,j)=6;

end

if(text(i,j)=="Sevilla")
textWithIndicies(i,j)=7;

end

if(text(i,j)=="Getafe")
textWithIndicies(i,j)=8;

end

if(text(i,j)=="Eibar")
textWithIndicies(i,j)=9;

end

if(text(i,j)=="Girona")

text WithIndicies(i,j)=10;

end

if(text(i,j)=="Espanyol")
textWithIndicies(i,j)=11;

end
if(text(i,j)=="RealSociedad")
textWithIndicies(i,j)=12;

end

if(text(i,j)=="CeltadeVigo")
textWithIndicies(i,j)=13;
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end

if(text(i,j)=="DeportivoAlaves")
textWithIndicies(i,j)=14;

end

if(text(i,j)=="Levante")

textWithIndicies(i,j)=15;

end

if(text(i,j)=="AthleticdeBilbao")
textWithIndicies(i,j)=16;

end

if(text(i,j)=="Leganes")

textWithIndicies(i,j)=17;

end

if(text(i,j)=="DeportivoLaCoruna')

text WithIndicies(i,j)=18;

end

if(text(i,j)=="LasPalmas")
textWithIndicies(i,j)=19;

end

if(text(i,j)=="Malaga")

text WithIndicies(i,j)=20;

end

end

end

FirstSeasonHalfMatrix=zeros(20,20);
SecondSeasonHalfMatrix=zeros(20,20);
halfLength=190;

seasonLength=380;
ArrayForRankingBasedOnWins=zeros(20,1);

for i=1:1:halfLength
HomeTeam=textWithIndicies(i,1);
AwayTeam=textWithIndicies(i,2);
if(AllSeasonResults(i,1)>AllSeasonResults(i,2))
%home team won
FirstSeasonHalfMatrix(HomeTeam,AwayTeam)=1;
FirstSeasonHalfMatrix (AwayTeam,HomeTeam)=-1;
end

if(AllSeasonResults(i,1) <AllSeasonResults(i,2))
Y%away team won
FirstSeasonHalfMatrix(HomeTeam,AwayTeam)=-1;
FirstSeasonHalfMatrix(AwayTeam,HomeTeam)=1;
end
if(AllSeasonResults(i,1)==AllSeasonResults(i,2))
%Tie
FirstSeasonHalfMatrix(HomeTeam,Away Team)=99;
FirstSeasonHalfMatrix(AwayTeam,HomeTeam)=99;
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end

end

%filling the first half season matrix

for i=halfLength+1:1:seasonLength
HomeTeam=textWithIndicies(i,1);
AwayTeam=textWithIndicies(i,2);
if(AllSeasonResults(i,1)>AllSeasonResults(i,2))

%home team won

SecondSeasonHalfMatrix(HomeTeam, AwayTeam)=1;
SecondSeasonHalfMatrix(AwayTeam,HomeTeam)=-1;
end

if(AllSeasonResults(i,1)<AllSeasonResults(i,2))

Y%away team won

SecondSeasonHalfMatrix(HomeTeam, AwayTeam)=-1;
SecondSeasonHalfMatrix(AwayTeam,HomeTeam)=1;

end

if(AllSeasonResults(i,1)==AllSeasonResults(i,2))

%Tie

SecondSeasonHalfMatrix(HomeTeam, Away Team)=99;
SecondSeasonHalfMatrix(AwayTeam,HomeTeam)=99;
end

end

Y%mixing up the two matrixs:
FinalSeasonMatrix=zeros(20,20);

%if in firstmatrix(i,j)=99=secondmatrix(i,j)

%then in finalmatrix(i,j)=99;

for i=1:1:20

for j=1:1:20

if(FirstSeasonHalfMatrix(i,j)==99)
if(SecondSeasonHalfMatrix(i,j)==99)
FinalSeasonMatrix(i,j)=99;

end

end

end

end

%mnow we deal with lose-win or tie-win/tie-lose situations,
%for example if team a won against team b in the first
%season half and team b won against team a in the second season
%half, what to do ?

%the team with the most goals considered won in final matrix
%if they scored same goals in the 2 games, for example:
%first game between a and b a won 1:0

Y%second game between b and a b won 1:0

%in this situation we compare with goals scored and if equal
% we use coinflip and give the win for the team who win the coinflip
FirstTeamGoalsCounter=0;
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SecondTeamGoalsCounter=0;

for i=1:1:20

for j=1:1:20

if(FirstSeasonHalfMatrix(i,j)==1)

Y%won first game

if(SecondSeasonHalfMatrix(i,j)==1)

%won second game

FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end

if(SecondSeasonHalfMatrix(i,j)==99)

%tie second game

FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end

if(SecondSeasonHalfMatrix(i,j)==-1)

%lost second game

for m=1:1:380

if(textWithIndicies(m,1)==i && textWithIndicies(m,2)==j)
break;

end

end

for f=1:1:380

if(textWithIndicies(f,2)==i && textWithIndicies(f,1)==j)
break;

end

end

%mnow m and f is the indecies we want

First TeamGoalsCounter=AllSeasonResults(m,1)+AllSeasonResults(f,2);
SecondTeamGoalsCounter=AllSeasonResults(m,2)+AllSeasonResults(f,1);
if(First TeamGoalsCounter>Second TeamGoalsCounter)
FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end

if(First TeamGoalsCounter<Second TeamGoalsCounter)
FinalSeasonMatrix(i,j)=-1;

FinalSeasonMatrix(j,i)=1;

end

if(First TeamGoalsCounter==Second TeamGoalsCounter)
coinflip=randi(100);

if(coinflip>50)

FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end

if(coinflip<50)

FinalSeasonMatrix(i,j)=-1;
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FinalSeasonMatrix(j,i)=1;

end

end

end

end if(FirstSeasonHalfMatrix(i,j)==-1)

%lost first game

if(SecondSeasonHalfMatrix(i,j)==1)

%won second game

for m=1:1:380

if(text WithIndicies(m,1)==i && textWithIndicies(m,2)==j)
break;

end

end

for £=1:1:380 if(text WithIndicies(f,2)==i && textWithIndicies(f,1)==j)
break;

end

end

%mnow m and f is the indecies we want

First TeamGoalsCounter=AllSeasonResults(m,1)+AllSeasonResults(f,2);
SecondTeamGoalsCounter=AllSeasonResults(m,2)+AllSeasonResults(f,1);
if(First TeamGoalsCounter>Second TeamGoalsCounter)
FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end

if(First TeamGoalsCounter<Second TeamGoalsCounter)
FinalSeasonMatrix(i,j)=-1;

FinalSeasonMatrix(j,i)=1;

end

if(First TeamGoalsCounter==Second TeamGoalsCounter)
coinflip=randi(100);

if(coinflip>50)

FinalSeasonMatrix(i,j)=1;

FinalSeasonMatrix(j,i)=-1;

end if(coinflip<50)

FinalSeasonMatrix(i,j)=-1;

FinalSeasonMatrix(j,i)=1;

end

end

end

if(SecondSeasonHalfMatrix(i,j)==99)

%tie second game

FinalSeasonMatrix(i,j)=-1;

FinalSeasonMatrix(j,i)=1;

end

if(SecondSeasonHalfMatrix(i,j)==-1)

%lost second game
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FinalSeasonMatrix(i,j)=-1;
FinalSeasonMatrix(j,i)=1;

end

end
if(FirstSeasonHalfMatrix(i,j)==99)
%tie first game
if(SecondSeasonHalfMatrix(i,j)==1)
%won second game
FinalSeasonMatrix(i,j)=1;
FinalSeasonMatrix(j,i)=-1;

end
if(SecondSeasonHalfMatrix(i,j)==-1)
%lost second game
FinalSeasonMatrix(i,j)=-1;
FinalSeasonMatrix(j,i)=1;

end

end

end

end

Y%mnow we have the final result matrix of the season
for x=1:1:20

for y=1:1:20

if(FinalSeasonMatrix (x,y)==99)
coinflip=randi(100);

if(coinflip>50) FinalSeasonMatrix(x,y)=1;
FinalSeasonMatrix(y,x)=-1;

end

if(coinflip<=>50)
FinalSeasonMatrix(x,y)=-1;
FinalSeasonMatrix(y,x)=1;

end

end

end

end

%TESTING THE MATRIX
error=0;

for i=1:1:20

for j=1:1:20

if(FinalSeasonMatrix(i,j)==1 && FinalSeasonMatrix(j,i)"=-1)
error=error—+1;

disp(i);

disp(j);

end

end

end

if(error>0)
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disp("**** ERROR IN THE MATRIX ****7);

return;

end

for x=1:1:20

for y=1:1:20

if(FinalSeasonMatrix (x,y)==1)
ArrayForRankingBasedOnWins(x)=ArrayForRankingBasedOnWins(x)+1;

end

end

end

NumOfWins=sum(ArrayForRankingBasedOnWins);

NumberOfSimulations=5;

%for the Advanced_ MVR _Method

ArrayBasedOnStrength=ArrayBuilder(60,20);

NumberOflterationForVioDec=900;

min_violations_Advanced Array=zeros(NumberOfSimulations,1);
min_violations_BasicArray=zeros(NumberOfSimulations,1);
min_violations_AdvancedMatrix=zeros(NumberOfSimulations,20);
min_violations_BasicMatrix=zeros(NumberOfSimulations,20);

for index=1:1:NumberOfSimulations

%initial violations
initialVioaltion-AdvancedMVR=ViolationCalculator(ArrayBasedOnStrength,FinalSeasonMatrix);
Advanced_ MVR_FINAL_RANK=ArrayBasedOnStrength;

BasicMVR _ViolationArray=zeros(NumberOfIterationForVioDec,1);

AdvancedMVR _Violation Array=zeros(NumberOfIterationForVioDec,1);
AdvancedM VR _ViolationArray(1)=initialVioaltion_ AdvancedMVR;

for i=1:1:NumberOflterationForVioDec-1

[Advanced MVR_FINAL _RANK violation|=ViolationDec(Advanced MVR_FINAL_RANK,FinalSeasonMat
rix);

AdvancedM VR _ViolationArray(i+1)=violation;

end
MinimumVio_AdvancedMVR=AdvancedM VR _Violation Array (NumberOflterationForVioDec);
min_violations_Advanced Array(index)=MinimumVio_AdvancedMVR;
min_violations_AdvancedMatrix(index,:)=Advanced-MVR_FINAL RANK;

%for the Basic:. MVR_Method

InitialRandomRank Array=randperm(20,20);

Y%generating numbers from 1 to N without repeating
initialVioaltion_BasicMVR=ViolationCalculator (InitialRandomRankArray,FinalSeasonMatrix);
Basicct MVR_FINAL_RANK=InitialRandomRankArray;
BasicMVR_ViolationArray(1)=initialVioaltion_BasicMVR;

for i=1:1:NumberOflterationForVioDec-1

[Basic: MVR_FINAL_RANK,violation]=ViolationDec(Basic: MVR_FINAL_RANK, FinalSeasonMatrix);
BasicMVR_ViolationArray(i+1)=violation;

end

MinimumVio_BasicMVR=BasicMVR _ViolationArray (NumberOflterationForVioDec);
min_violations_BasicArray(index)=MinimumVio_BasicMVR;
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min_violations_BasicMatrix(index,:)=Basic. MVR_FINAL_RANK;
hold on

plot(BasicMVR _ViolationArray, DisplayName’,’BasicMVR’)
title("Violations Change Each Iteration By ViolationDec Function’)
xlabel("Number Of Iteration’)

ylabel("Number Of Violations’)

hold on

plot(AdvancedMVR_ViolationArray, LineWidth’,5,’DisplayName’,” AdvancedMVR’)
lgd = legend;

lgd.NumColumns = 2;

end

minBasic=min(min_violations_BasicArray);
minAdvanced=min(min_violations_Advanced Array);
for f=1:1:NumberOfSimulations
if(min_violations_BasicArray(f)==minBasic)
break;
end
end
for m=1:1:NumberOfSimulations
if(min_violations_Advanced Array(m)==minAdvanced)
break;
end
end
Basic MVR_FINAL_RANK=min_violations_BasicMatrix(f,:);
Advanced MVR_FINAL_RANK=min_violations_AdvancedMatrix(m,:);
disp(PFHHsssRRR oo BASIC MVR BEST RANK skttt
disp(minBasic);
for £=1:1:20
Temp=Basic MVR_FINAL_RANK(f);
switch Temp
case 1 disp(’Barcelona’)
case 2 disp(’Atletico-Madrid’)
case 3 disp(’Real_Madrid’)
case 4 disp(’Valencia’)
case 5 disp(’Villarreal’)
case 6 disp('Real_Betis’)
case 7 disp(’Sevilla’)
case 8 disp(’Getafe’)
case 9 disp(’Eibar’)
case 10 disp(’Girona’)
case 11 disp(’Real _Sociedad’)
case 12 disp(’Celta_Vigo’)
case 13 disp(’Espanyol’)
case 14 disp(’Alaves’)
case 15 disp(’Levante’)
case 16 disp(’Athletic_Bilbao’)
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case 17 disp(’Leganes’)

case 18 disp(’Deportivo_La_Coruna’)

case 19 disp(’Las_Palmas’)

case 20 disp('Malaga’)

end

end

disp(PFmmRkkkRooocs ADVANCED MVR BEST RANK *#tttssssssi)
disp(minAdvanced);

for f=1:1:20

Temp=Advanced MVR_FINAL_RANK(f);

switch Temp

case 1 disp(’Barcelona’)

case 2 disp(’Atletico_Madrid’)

case 3 disp(’Real Madrid’)

case 4 disp(’Valencia’)

case 5 disp(’Villarreal’)

case 6 disp(’Real_Betis’)

case 7 disp(’Sevilla’)

case 8 disp(’Getafe’)

case 9 disp(’Eibar’)

case 10 disp(’Girona’)

case 11 disp(’Real_Sociedad’)

case 12 disp(’Celta_Vigo’)

case 13 disp(’Espanyol’)

case 14 disp(’Alaves’)

case 15 disp(’Levante’)

case 16 disp(’Athletic_Bilbao’)

case 17 disp(’Leganes’)

case 18 disp(’Deportivo_La_Coruna’)

case 19 disp(’Las_Palmas’)

case 20 disp('Malaga’)
end
end
disp (PFHmmRkkkRooocs NUMBER OF WINS RANK sttt
for f=1:1:20
Temp=max(ArrayForRankingBasedOnWins(f));
switch Temp
case ArrayForRankingBasedOnWins ’
case ArrayForRankingBasedOnWins
case ArrayForRankingBasedOnWins(3) disp("Real Madrid’)
case ArrayForRankingBasedOnWins(4) disp(’Valencia’)

(1) disp("Barcelona’)
(2) disp(
(3) disp(
(4) disp(
case ArrayForRankingBasedOnWins(5) disp(’Villarreal’)
(6) disp(
(7) disp(
(8) disp(
(9) disp(

disp(’Atletico_Madrid’)

case ArrayForRankingBasedOnWins(6) disp(’Real_Betis’)
case ArrayForRankingBasedOnWins(7) disp(’Sevilla’)
case ArrayForRankingBasedOnWins(8) disp(’Getafe’)
case ArrayForRankingBasedOnWins(9) disp("Eibar’)
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disp("Girona’)
disp("Real_Sociedad’)
disp(’Celta_Vigo’)

case ArrayForRankingBasedOnWins(10) ¢

case ArrayForRankingBasedOnWins(11) ¢

case ArrayForRankingBasedOnWins(12) C

case ArrayForRankingBasedOnWins(13) disp("Espanyol’)
case ArrayForRankingBasedOnWins(14) disp(’Alaves’)
case ArrayForRankingBasedOnWins(15) disp(’Levante’)
case ArrayForRankingBasedOnWins(16) disp(’Athletic_Bilbao’)

case ArrayForRankingBasedOnWins(17) disp(’Leganes’)

case ArrayForRankingBasedOnWins(18) disp(’Deportivo_La_Coruna’)
case ArrayForRankingBasedOnWins(19) disp(’Las_Palmas’)

case ArrayForRankingBasedOnWins(20) disp("Malaga’)

end

ArrayForRankingBasedOnWins(f)=-9;

end

averageBasic=mean(min_violations_BasicArray);
averageAdvanced=mean(min_violations_AdvancedArray);

(
(
(
(

42



