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> > #Hrudai Battini Hw19 
read "/Users/hb334/Documents/M19.txt";
#1
print(SIRS);
#i
N:=1000;
nu:=1;
F:=SIRS(s,i,0.3*nu/N,3,nu,N);
F2:=SIRS(s,i,0.9*nu/N,3,nu,N);
F3:=SIRS(s,i,3.9*nu/N,3,nu,N);
L:=Dis2(F,s,i,[1000,200],0.01,1):
L2:=Dis2(F2,s,i,[1000,200],0.01,1):
L3:=Dis2(F3,s,i,[1000,200],0.01,1):
op(nops(L)-3..nops(L),L); #38 people
op(nops(L2)-3..nops(L2),L2); #45 people
op(nops(L3)-3..nops(L3),L3); #156 people

#ii
nu2:= 2;
G:=SIRS(s,i,0.3*nu2/N,3,nu2,N);
G2:=SIRS(s,i,0.9*nu2/N,3,nu2,N);
G3:=SIRS(s,i,3.9*nu2/N,3,nu2,N);
P:=Dis2(G,s,i,[1000,200],0.01,1):
P2:=Dis2(G2,s,i,[1000,200],0.01,1):
P3:=Dis2(G3,s,i,[1000,200],0.01,1):
op(nops(P)-3..nops(P),P); #38 people
op(nops(P2)-3..nops(P2),P2); #80 people
op(nops(P3)-3..nops(P3),P3); #307 people

#iii
nu3:=3;
A:=SIRS(s,i,0.3*nu3/N,7,nu3,N);
A2:=SIRS(s,i,0.9*nu3/N,7,nu3,N);
A3:=SIRS(s,i,3.9*nu3/N,7,nu3,N);
B:=Dis2(A,s,i,[1000,200],0.01,1):
B2:=Dis2(A2,s,i,[1000,200],0.01,1):
B3:=Dis2(A3,s,i,[1000,200],0.01,1):
op(nops(B)-3..nops(B),B); #14 people
op(nops(B2)-3..nops(B2),B2); #45 people
op(nops(B3)-3..nops(B3),B3); #224 people
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#2 
F:=RandNice([x,y],8);
ept:= EquPts(F,[x,y]);
pt:=StEquPts(F,[x,y])[1];
Q:= Dis2(F,x,y,pt+[0.1,0.1],0.01,10): #Stable
op(nops(Q)-3..nops(Q),Q); 
Q:=Dis2(F,x,y,ept[1]+[0.1,0.1],0.01,10):
op(nops(Q)-3..nops(Q),Q); 

F:=RandNice([x,y],8);
ept2:=EquPts(F,[x,y]);
pt2:=StEquPts(F,[x,y])[1];
Q2:= Dis2(F,x,y,pt2+[0.1,0.1],0.01,10):
op(nops(Q2)-3..nops(Q2),Q2);
Q2:= Dis2(F,x,y,ept2[1]+[0.1,0.1],0.01,10):
op(nops(Q2)-3..nops(Q2),Q2);
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F:=RandNice([x,y],8);
ept3:=EquPts(F,[x,y]);
pt3:=StEquPts(F,[x,y])[1];
Q3:= Dis2(F,x,y,pt3+[0.1,0.1],0.01,10):
op(nops(Q3)-3..nops(Q3),Q3);
Q3:= Dis2(F,x,y,ept3[1]+[0.1,0.1],0.01,10):
op(nops(Q3)-3..nops(Q3),Q3);

#3
print(SIRS);
F:=SIRS(s,i,beta,gamma,nu,J);

EquPts(F,[s,i]); #Return for S and I and R can be derived.
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#4
Chemostat := proc(n,c,a1,a2)
[a1*(c/(1+c))*n-n,-c/(1+c)*n-c+a2]:
end:
C:=Chemostat(n,c,a1,a2);
EquPts(C,[n,c]);#Dispalyed as [25b,25a].


