function dydt=SEIRS(t,y,alpha,beta,gamma,delta,sigma)
dydt=zeros(4,1);
dydt(1)=-alpha*y(1)*y(3)-delta*y(1)+sigma*y(4);
dydt(2)=alpha*y(1)*y(3)-beta*y(2);
dydt(3)=beta*y(2)-gamma*y(3);
dydt(4)=gamma*y(3)+delta*y(1)-sigma*y(4);
end

% alpha=0.8;beta=0.3;gamma=0.2;delta=0.4;sigma=0.2;     % h<1  
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
[bookmark: _GoBack]set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  

xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)')

%  h
clc;clear;
 
% alpha=0.8;beta=0.3;gamma=0.2;delta=0.4;sigma=0.2;     % h<1  
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)')


%% alpha
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])   
 
xlabel('t','Rotation',0);
ylabel('probability','Rotation',90);
legend('S','E','I','R')
 
clc;clear;
 
alpha=0.3;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md--','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)','S1(t)','E1(t)','I1(t)','R1(t)')

%% beta
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])   
 
xlabel('t','Rotation',0);
ylabel('probability','Rotation',90);
legend('S','E','I','R')
 
clc;clear;
 
alpha=0.5;beta=0.1;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md--','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)','S1(t)','E1(t)','I1(t)','R1(t)')

%% delta
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])   
 
xlabel('t','Rotation',0);
ylabel('probability','Rotation',90);
legend('S','E','I','R')
 
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.1;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md--','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)','S1(t)','E1(t)','I1(t)','R1(t)')

%% gamma
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])   
 
xlabel('t','Rotation',0);
ylabel('probability','Rotation',90);
legend('S','E','I','R')
 
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.4;delta=0.00;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md--','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)','S1(t)','E1(t)','I1(t)','R1(t)')

%% sigma
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.0;sigma=0.2;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs-','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md-','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])   
 
xlabel('t','Rotation',0);
ylabel('probability','Rotation',90);
legend('S','E','I','R')
 
clc;clear;
 
alpha=0.5;beta=0.3;gamma=0.6;delta=0.00;sigma=0.1;     % h≥1  
 
figure(1)
set(0,'defaultfigurecolor','w')
[t,y]=ode45(@(t,y) SEIRS(t,y,alpha,beta,gamma,delta,sigma),[0 200],[0.75 0.15 0.06 0.04]);
points=1:5:length(t);
plot(t,y(:,1),'r*--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,2),'go--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,3),'bs--','linewidth',1,'markerindices',points);
hold on 
plot(t,y(:,4),'md--','linewidth',1,'markerindices',points);
hold on 
axis([0 100 0 1])
set(gca,'XTick',[0:10:100],'YTick',[0:0.1:1])  
 
xlabel('t','Rotation',0);
ylabel('The proportion of nodes in the energy supply chain','Rotation',90);
legend('S(t)','E(t)','I(t)','R(t)','S1(t)','E1(t)','I1(t)','R1(t)')

