main function
function dydt=shuzihua(t,y,a1, a2, R1, R3, in, ig, C1, T, R2, R4, C2, S1, C11, C, I1, S2, R5,  W, W1, a3)
dydt=zeros(3,1);
dydt(1)=y(1)*(y(1) - 1)*(C1 - C2 - R1 + R2 + C1*ig + R1*a2 - R3*y(2) + R4*y(2) - S1*y(2) - a3*y(2) - C1*ig*y(3) + C1*in*y(3) + R3*a2*y(2));
dydt(2)=-y(2)*(y(2) - 1)*(C - C11 + R4 - R5 + T - I1*a1 + R3*y(1) - R4*y(1) + S2*y(1));
dydt(3)=-y(3)*(y(3) - 1)*(W + W1*y(2) - C1*ig*y(1) + C1*in*y(1));
end

Figure. 4
a1=0.2, a2=0.2, R1=30, R3=8,in=0.03, ig=0.05, C1=22, T=4, R2=20 ,R4=7, C2=18 ,S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
[t,y]=ode45(@(t,y)shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3),[0 50],[0.2 0.5 0.5]); % Change the first 0.2 to 0.4, 0.6, and 0.8 respectively.
plot3(y(:,1),y(:,2),y(:,3),'k-*','linewidth',1);    
%stem3(y(:,1),y(:,2),y(:,3),'g--','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');ylabel('$y$','interpreter','latex');zlabel('$z$','interpreter','latex','Rotation',360,'position',[-0.1 1 1.1]);
grid on
hold on
set(0,'defaultfigurecolor','w') 

Figure. 5
a1=0.2, a2=0.2, R1=30, R3=8,in=0.03, ig=0.05, C1=22,T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
[t,y]=ode45(@(t,y)shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3),[0 50],[0.5 0.2 0.5]); % Change the second 0.2 to 0.4, 0.6, and 0.8 respectively.
plot3(y(:,1),y(:,2),y(:,3),'k-*','linewidth',1);    
%stem3(y(:,1),y(:,2),y(:,3),'g--','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');ylabel('$y$','interpreter','latex');zlabel('$z$','interpreter','latex','Rotation',360,'position',[-0.1 1 1.1]);
grid on
hold on
set(0,'defaultfigurecolor','w') 

Figure. 6 
a1=0.2, a2=0.2, R1=30, R3=8,in=0.03, ig=0.05, C1=22,T=4, R2=20 ,R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
[t,y]=ode45(@(t,y)shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3),[0 50],[0.5 0.5 0.2]); % Change the third 0.2 to 0.4, 0.6, and 0.8 respectively.
plot3(y(:,1),y(:,2),y(:,3),'k-*','linewidth',1);  
%stem3(y(:,1),y(:,2),y(:,3),'g--','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');ylabel('$y$','interpreter','latex');zlabel('$z$','interpreter','latex','Rotation',360,'position',[-0.1 1 1.1]);
grid on
hold on
set(0,'defaultfigurecolor','w') 

Figure. 7
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
T_list = [3, 4, 5];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(T_list),1);
Y_all = cell(length(T_list),1);
hold on; grid on;
for k = 1:length(T_list)
T = T_list(k);
 [t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
 h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
 idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
 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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
 legend_entries = arrayfun(@(c) sprintf('T=%.1f', c), T_list, 'UniformOutput', false);
legend(legend_entries,'Location','northeastoutside');
 ax = gca;
axpos = get(ax,'Position'); xlim_data = get(ax,'XLim');
ylim_data = get(ax,'YLim');
insetPos = [0.2 0.32 0.2 0.2];   
axInset = axes('Position', insetPos);
box on; hold on; grid on;
for k = 1:3
y = Y_all{k};
x = y(:,1);
 y = y(:,2);
 
plot(axInset, x, y, linestyles{k}, ...
'Color', colors{k}, 'LineWidth',1.5);
end
xlim(axInset,[0.5 1]);
ylim(axInset,[0.5 1]);
xlabel(axInset,'x'); 
ylabel(axInset,'y');

Figure. 8
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20 ,R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
a1_list = [0.1, 0.2, 0.4];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(a1_list),1);
Y_all = cell(length(a1_list),1);
hold on; grid on;
for k = 1:length(a1_list)
a1 = a1_list(k);
[t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
 h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
 idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
legend_entries = arrayfun(@(c) sprintf('a1=%.1f', c), a1_list, 'UniformOutput', false);
legend(legend_entries,'Location','northeastoutside');
ax = gca;
axpos = get(ax,'Position'); 
xlim_data = get(ax,'XLim');
ylim_data = get(ax,'YLim');
insetPos = [0.2 0.32 0.2 0.2];   
axInset = axes('Position', insetPos);
box on; hold on; grid on;
for k = 1:3
y = Y_all{k};
x = y(:,1);
y = y(:,2);
 
plot(axInset, x, y, linestyles{k}, ...
'Color', colors{k}, 'LineWidth',1.5);
end
xlim(axInset,[0.5 1]);
ylim(axInset,[0.5 1]);
xlabel(axInset,'x'); 
ylabel(axInset,'y');

Figure. 9
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
I1_list = [4, 6, 8];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(I1_list),1);
Y_all = cell(length(I1_list),1);
hold on; grid on;
for k = 1:length(I1_list)
I1 = I1_list(k);
[t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
legend_entries = arrayfun(@(c) sprintf('I1=%.1f', c), I1_list, 'UniformOutput', false);
legend(legend_entries,'Location','northeastoutside');
ax = gca;
axpos = get(ax,'Position'); 
xlim_data = get(ax,'XLim');
ylim_data = get(ax,'YLim');
insetPos = [0.2 0.32 0.2 0.2];   
axInset = axes('Position', insetPos);
box on; hold on; grid on;
for k = 1:3
y = Y_all{k};
x = y(:,1);
y = y(:,2);
 
plot(axInset, x, y, linestyles{k}, ...
'Color', colors{k}, 'LineWidth',1.5);
end
xlim(axInset,[0.5 1]);
ylim(axInset,[0.5 1]);
xlabel(axInset,'x'); 
ylabel(axInset,'y');

Figure. 10
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
W_list = [0.03, 0.33, 0.63];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(W_list),1);
Y_all = cell(length(W_list),1);
hold on; grid on;
for k = 1:length(W_list)
W = W_list(k);
 [t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
legend_entries = arrayfun(@(c) sprintf('W=%.1f', c), W_list, 'UniformOutput', false);
legend(legend_entries,'Location','northeastoutside');
ax = gca;
 insetPos = [0.2 0.32 0.2 0.2]; 
axInset = axes('Position', insetPos);
box on; hold on; grid on;
hLinesInset = gobjects(1, length(W_list)); 
for k = 1:length(W_list)
y = Y_all{k};
 
hLinesInset(k) = plot(axInset, y(:,1), y(:,3), ... 
'LineStyle', linestyles{k}, ...
'Color', colors{k}, ...
'LineWidth', 1.2);
end
  
xlim(axInset, [0.5 1]); 
ylim(axInset, [0.5 1]); 
set(axInset, 'FontSize', 9);
xlabel(axInset, '$x$', 'Interpreter','latex', 'FontSize',10);
ylabel(axInset, '$z$', 'Interpreter','latex', 'FontSize',10); 
title(axInset, '', 'FontWeight','normal', 'FontSize',9);
legend_entries_inset = arrayfun(@(c) sprintf('W=%.1f', c), W_list, 'UniformOutput', false);
 
leg = legend(axInset, hLinesInset, legend_entries_inset, ...
'FontSize', 8, ...
'TextColor', [0.1 0.1 0.1], ...
'EdgeColor', 'none', ...
'Box', 'on', ...
'Position', [0.78, 0.40, 0.18, 0.05]); 

Figure. 11
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
in_list = [0.035, 0.03, 0.025];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(in_list),1);
Y_all = cell(length(in_list),1);
hold on; grid on;
for k = 1:length(in_list)
in = in_list(k);
 [t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
 h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
 idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
legend_entries = arrayfun(@(c) sprintf('in=%.1f', c), in_list, 'UniformOutput', false);%
legend(legend_entries,'Location','northeastoutside');
ax = gca;
insetPos = [0.2 0.32 0.2 0.2]; 
axInset = axes('Position', insetPos);
box on; hold on; grid on;
hLinesInset = gobjects(1, length(in_list)); 
for k = 1:length(in_list)
y = Y_all{k};
 
hLinesInset(k) = plot(axInset, y(:,1), y(:,3), ... 
'LineStyle', linestyles{k}, ...
'Color', colors{k}, ...
'LineWidth', 1.2);
end
 
xlim(axInset, [0.5 1]); 
ylim(axInset, [0.5 1]); 
set(axInset, 'FontSize', 9);
xlabel(axInset, '$x$', 'Interpreter','latex', 'FontSize',10);
ylabel(axInset, '$z$', 'Interpreter','latex', 'FontSize',10); 
title(axInset, '', 'FontWeight','normal', 'FontSize',9);
legend_entries_inset = arrayfun(@(c) sprintf('in=%.1f', c), in_list, 'UniformOutput', false);
 
leg = legend(axInset, hLinesInset, legend_entries_inset, 
'FontSize', 8, ...
'TextColor', [0.1 0.1 0.1], ...
'EdgeColor', 'none', ...
'Box', 'on', ...
'Position', [0.78, 0.40, 0.18, 0.05]); 

Figure. 12
set(gcf,'Color','w'); 
a1=0.2, a2=0.2, R1=30, R3=8, in=0.03, ig=0.05, C1=22, T=4, R2=20, R4=7, C2=18, S1=3, C11=8, C=3, I1=6, S2=3, R5=7,  W=0.33, W1=0.33, a3=3;
W1_list = [0.03, 0.33, 0.63];
colors = {[0.9 0.2 0.2], [0.0 0.45 0.74], [0.2 0.7 0.2]};
markers = {'+','o','s'}; 
linestyles = {'-','--',':'};
T_all = cell(length(W1_list),1);
Y_all = cell(length(W1_list),1);
hold on; grid on;
for k = 1:length(W1_list)
W1 = W1_list(k);
[t,y] = ode45(@(t,y) shuzihua(t,y,a1, a2, R1, R3,in, ig, C1 ,T, R2 ,R4, C2 ,S1, C11, C, I1 ,S2, R5,  W, W1,a3), [0 50], [0.5 0.5 0.5]);
T_all{k} = t;
Y_all{k} = y;
h = plot3(y(:,1), y(:,2), y(:,3), linestyles{k}, 'Color', colors{k}, 'LineWidth', 1.2);
idxm = 1:round(max(1,length(t)/25)):length(t);
plot3(y(idxm,1), y(idxm,2), y(idxm,3), markers{k}, 'Color', colors{k}, 'MarkerSize',6, 'LineWidth',1);
end
 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');
ylabel('$y$','Interpreter','latex');
zlabel('$z$','Interpreter','latex');
view(35,25); 
legend_entries = arrayfun(@(c) sprintf('W1=%.1f', c), W1_list, 'UniformOutput', false);
legend(legend_entries,'Location','northeastoutside');
ax = gca;
insetPos = [0.2 0.32 0.2 0.2]; 
axInset = axes('Position', insetPos);
box on; hold on; grid on;
hLinesInset = gobjects(1, length(W1_list)); 
for k = 1:length(W1_list)
y = Y_all{k};
 
hLinesInset(k) = plot(axInset, y(:,1), y(:,3), ... 
'LineStyle', linestyles{k}, ...
'Color', colors{k}, ...
'LineWidth', 1.2);
end
 
xlim(axInset, [0.5 1]); 
ylim(axInset, [0.5 1]);
set(axInset, 'FontSize', 9);
xlabel(axInset, '$x$', 'Interpreter','latex', 'FontSize',10);
ylabel(axInset, '$z$', 'Interpreter','latex', 'FontSize',10); 
title(axInset, '', 'FontWeight','normal', 'FontSize',9);
legend_entries_inset = arrayfun(@(c) sprintf('W1=%.1f', c), W1_list, 'UniformOutput', false);
 
leg = legend(axInset, hLinesInset, legend_entries_inset, ...
'FontSize', 8, ...
'TextColor', [0.1 0.1 0.1], ... 
'EdgeColor', 'none', ... 
'Box', 'on', ...
'Position', [0.78, 0.40, 0.18, 0.05]); 
