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Data and Code
1. Relevant data and code in Figure 4:
(1) Figure4(a)：in the simulation, the values of parameters C12-C11 are taken as 5,10,5,20,25,30, and the other values are C21=12，C22=4，C3=3，R11=60，R12=15，R2=10，L1=18，P1=12，R31=8，R32=2，L21=12，L22=10，P2=8，L3=10，R33=8. The initial values of x, y, and z are all 0.5. The game system evolution trajectory obtained by using MATLAB R2020a to randomly evolve 10 time units is shown in Figure 4(a), and its code is as follows:
function dydt=quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33) 
dydt=zeros(3,1);
dydt(1)=y(1)*(y(1)-1)*(c11-c12-r12+l1*y(2)+l1*y(3)+p1*y(2)+p1*y(3)+r31*y(2)+r31*y(3)-l1*y(2)*y(3)-p1*y(2)*y(3)-r31*y(2)*y(3));
dydt(2)=-y(2)*(y(2)-1)*(c22-c21+r2+p1*y(1)-r33*y(1)-r32*y(3)+l21*y(1)*y(3)-p1*y(1)*y(3)+p2*y(1)*y(3)+r33*y(1)*y(3));
dydt(3)=y(3)*(y(3)-1)*(c3-r31*y(1)-r33*y(1)-r32*y(2)+r31*y(1)*y(2)+r33*y(1)*y(2));
end
figure();
%c12-c11
c11=40;c12=45;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'b*-','linewidth',1);
hold on;
c11=40;c12=50;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'r*-','linewidth',1);
hold on;
c11=40;c12=55;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'y*-','linewidth',1);
hold on;
c11=40;c12=60;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'c*-','linewidth',1);
hold on;
c11=40;c12=65;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'g*-','linewidth',1);
hold on;
c11=40;c12=70;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot3(y(:,1),y(:,2),y(:,3),'m*-','linewidth',1);
hold on;
set(gca,'XTick',[0:0.2:1],'YTick',[0:0.2:1],'ZTick',[0:0.2:1])
axis([0 1 0 1 0 1])
xlabel('$x$','interpreter','latex','fontsize',15,'position',[1.1 0 0]);
ylabel('$y$','interpreter','latex','fontsize',15,'position',[-0.08 1.04 0]);
zlabel('$z$','interpreter','latex','fontsize',15,'Rotation',360,'position',[0 1 1.03]);
grid on
hold on
x = [0.5 0.5];y = [0.5 0.5];z = [0 0.5];
plot3(x, y, z,'--', 'color',[0.75 0.75 0.75], 'LineWidth', 0.8);
hold on
set(0,'defaultfigurecolor','w')
legend('C_1_2-C_1_1=5','C_1_2-C_1_1=10','C_1_2-C_1_1=15','C_1_2-C_1_1=20','C_1_2-C_1_1=25','C_1_2-C_1_1=30','Location','northEast')
title('(a)','Fontweight','bold','position',[0.05 0 -0.22],'fontsize',12)
(2) Figure 4(b) : reflects the influence of the change of game parameters C12-C11 on the strategy selection of the collusion-body (x), and its code is as follows:
figure();
c11=40;c12=45;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'b*-','linewidth',1);
hold on;
c11=40;c12=50;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'r*-','linewidth',1);
hold on;
c11=40;c12=55;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'y*-','linewidth',1);
hold on;
c11=40;c12=60;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'c*-','linewidth',1);
hold on;
c11=40;c12=65;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'g*-','linewidth',1);
hold on;
c11=40;c12=70;c21=12;c22=4;c3=3;r11=60;r12=15;r2=10;l1=18;p1=12;r31=8;r32=2;l21=12;l22=10;p2=8;l3=10;r33=8;
[t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 10],[0.5 0.5 0.5]);
plot(t,y(:,1),'m*-','linewidth',1);
hold on;
set(gca,'XTick',[0:2:10],'YTick',[0:0.2:1])
axis([0 10 0 1])
xlabel('$t$','interpreter','latex','fontsize',13,'position',[10.4 0]);
ylabel('$x$','interpreter','latex','fontsize',13,'Rotation',360,'position',[0.2 1]);
grid on
hold on
set(0,'defaultfigurecolor','w')
legend('C_1_2-C_1_1=5','C_1_2-C_1_1=10','C_1_2-C_1_1=15','C_1_2-C_1_1=20','C_1_2-C_1_1=25','C_1_2-C_1_1=30','Location','northEast')
title('(b)','Fontweight','bold','fontsize',12,'position',[5 -0.1])
(3) The code in Figures 4(c) and 4(d) is similar to that in Figure 4(b) and is omitted here.
2.Relevant data and code in Figure 5-9:
In FIG.5, the value of parameter R12 is taken as 5,10,5,20,25,30, and the other values are C11=40,C12=52,C21=12,C22=4,C3=3,R11=60,R2=10,L1=18,P1=12,R31=8,R32=2,L21=12,L22=10,P2=8,L3=10,R33=8.
In FIG.6, the values of parameters C21-C22 are taken as 3,6,9,12,15,18, and the other values are C11=40,C12=52,C3=3,R11=60,R12=15,R2=10,L1=18,P1=12,R31=8,R32=2,L21=12,L22=10,P2=8,L3=10,R33=8.
In FIG.7, the value of parameter R2 is taken as 3,5,6,8,9,10, and the other values are C11=40，C12=52，C21=12,C22=4,C3=3,R11=60,R12=15,L1=18,P1=12,R31=8,R32=2,L21=12,L22=10,P2=8,L3=10,R33=8.
In FIG.8, the value of parameter C3 is taken as 0.5,1,2,3,4,5, and the other values are C11=40,C12=52,C21=12,C22=4,R11=60,R12=15,R2=10,L1=18,P1=12,R31=8,R32=2,L21=12,L22=10,P2=8,L3=10, R33=8.
In FIG.9, the value of parameter R32 is taken as 2,4,6,8,10,12, and the other values are C11=40,C12=52,C21=12,C22=4,C3=3,R11=60,R12=15,R2=10,L1=18,P1=12,R31=8,L21=12,L22=10,P2=8,L3=10,R33=8.
The initial values of x, y and z in Figure5-9 are still 0.5, and their MATLAB codes are similar to those in Figure4, which are omitted here.
3. Relevant data and code in Figure 10：
In Figure 10, for 5 different scenarios, the values of 17 parameters are shown in the following table:
	
	C11
	C12
	C21
	C22
	C3
	R11
	R12
	R2
	L1
	P1
	R31
	R32
	L21
	L22
	P2
	L3
	R33

	Scenario1
	40
	52
	12
	4
	3
	60
	12
	10
	18
	12
	8
	2
	12
	10
	8
	10
	8

	Scenario2
	40
	52
	12
	4
	2
	60
	12
	12
	18
	12
	8
	3
	12
	10
	8
	10
	8

	Scenario3
	40
	52
	12
	4
	2
	60
	12
	0
	5
	10
	8
	3
	10
	10
	0
	10
	8

	Scenario4
	40
	52
	12
	4
	3
	60
	12
	18
	5
	10
	8
	2
	12
	10
	8
	10
	8

	Scenario5
	40
	52
	12
	4
	2
	60
	12
	10
	5
	10
	8
	3
	12
	10
	8
	10
	8


In the numerical simulation, the initial values of x, y and z are set to 0.5. MATLAB R2020a is used to evolve the 5 groups of parameters in the above table 50 times over time from different initial strategy combinations.
The code for Figure 10(a) is as follows:
figure();
c11=40,c12=52,c21=12,c22=4,c3=3,r11=60,r12=12,r2=10,l1=18,p1=12,r31=8,r32=2,l21=12,l22=10,p2=8,l3=10,r33=8;  
for i=0.1:0.2:1
    for j=0.1:0.2:1
        for k=0.1:0.2:1   
        [t,y]=ode45(@(t,y) quality(t,y,c11,c12,c21,c22,c3,r11,r12,r2,l1,p1,r31,r32,l21,l22,p2,l3,r33),[0 50],[i j k]);               
        plot3(y(:,1),y(:,2),y(:,3),'linewidth',1); 
        set(gca,'XTick',[0:0.2:1],'YTick',[0:0.2:1],'ZTick',[0:0.2:1])
        hold on
        axis([0 1 0 1 0 1])
        view([45 10])
        end
    end
end
grid on
hold on
xlabel('x','position',[-0.1 0 0]);
ylabel('y','position',[1 1.1 0]);
zlabel('z','Rotation',360,'position',[0 0 1]);
title('(a) Scenario1 E_3(0,1,0)','FontWeight','bold','position',[1 0 -0.15]);
[bookmark: _GoBack]The code in Figures 10(b), 10(c), 10(d), 10(e) is similar to that in Figure 10(b) and is omitted here.
