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Charles Griebell

Homework 19

OK to post

PREAMBLE:

read `C:/Users/cgrie/Dynam Models Bio/Homeworks/HW19/M19.txt`;
Help19();

 SIRSdemo(N,IN,gamma,nu,h,A),e.g. SIRSdemo(100,20,1, 1,0.01, 10); EquPts(F,var), StEquPts(F,
var) ,  IsStable(M), RandNice(var,K) 

#Problem 1
Carefully read the Maple code for procedure

SIRSdemo(N,IN, gamma,nu,h,A)

and run it for the following parameter values (with h=0.01)

Population = 1000 people
Initial infected people = 200 people
No dead people (or removed people) at t=0 (the start)

SIRSdemo(1000,200,gamma,nu,0.01,A);

where we change beta from 0.2*nu/N to 4*nu/N 

Error, (in Orb2) final value in for loop must be numeric or character
|C:/Users/cgrie/Dynam Models Bio/Homeworks/HW19/M19.txt:198|

#at time t=10 (In SIRSdemo, let A=10), 
#SIRSdemo(1000,200,gamma,nu,0.01,10);

#Let nu =1, gamma = 3
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SIRSdemo(1000,200,3,1,0.01,10);

where we change beta from 0.2*nu/N to 4*nu/N 
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1000 - 
#LEt nu=2, gamma =3
SIRSdemo(1000,200,3,2,0.01,10);

where we change beta from 0.2*nu/N to 4*nu/N 
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# here, 1000 -

#LEt nu =  3, gamma = 7
SIRSdemo(1000,200,7,3,0.01,10);

where we change beta from 0.2*nu/N to 4*nu/N 
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# here, 1000 - 

#PROBLEM 2

Using RandNice([x,y],8) 3 times, (call it F) each time.
F1:= RandNice([x,y],8);
F2:= RandNice([x,y],8);
F3:= RandNice([x,y],8);

 For each of them find the following:

(i) The set of equilibrium points

print(`Equilibrium points for F1`);
e1 := EquPts(F1,[x,y]);
print(`Equilibrium points for F2`);
e2 := EquPts(F2,[x,y]);
print(`Equilibrium points for F3`);
e3:= EquPts(F3,[x,y]);
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Equilibrium points for F1

Equilibrium points for F2

Equilibrium points for F3

(ii)  The set of stable equilibrium points

print(`Stable Equilibrium points for F1`);
s1:= StEquPts(F1,[x,y]);
print(`Stable Equilibrium points for F2`);
s2:= StEquPts(F2,[x,y]);
print(`Stable Equilibrium points for F3`);
s3:= StEquPts(F3,[x,y]);

Stable Equilibrium points for F1

Stable Equilibrium points for F2

Stable Equilibrium points for F3

(iii) Using Dis2(F,x,y,pt+[0.1,0.1],0.01,10) ;
confirm numerically that for pt in the stable set it converges to that point, but for the other equilibrium 
points, the orbit goes elsewhere.

alleged_unstable1 := e1 minus s1;
alleged_unstable2 := e2 minus s2;
alleged_unstable3 := e3 minus s3;
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#Stable equilibria of f1:
if nops(s1)=0 then print(`no stable equilibra`);
end if:
for i in s1 do:
print(`for stable equilibrium point`, i);
print(Dis2(F1,x,y,i+[0.01,0.01],0.01,10));
od:
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#unstable equilibrium point of f1:
for i in alleged_unstable1 do:
print(`for unstable equilibrium point`, i);
print(Dis2(F1,x,y,i+[0.01,0.01],0.01,10));
od:
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#Stable equilibrium points of f2
if nops(s2)=0 then print(`no stable equilibra`);
end if:
for i in s2 do:
print(`for stable equilibrium point`, i);
print(Dis2(F2,x,y,i+[0.01,0.01],0.01,10));
od:

no stable equilibra
#unstable equilibrium point of f2:
for i in alleged_unstable2 do:
print(`for unstable equilibrium point`, i);
print(Dis2(F2,x,y,i+[0.01,0.01],0.01,10));
od:
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Analyzing F3:
#Stable equilibrium of f3
if nops(s3)=0 then print(`no stable equilibra`);
end if:
for i in s3 do:
print(`for stable equilibrium point`, i);
print(Dis2(F3,x,y,i+[0.01,0.01],0.01,10));
od:
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#unstable equilibrium points of f3:
for i in alleged_unstable3 do:
print(`for unstable equilibrium point`, i);
print(Dis2(F3,x,y,i+[0.01,0.01],0.01,10));
od:
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(9)(9)

(4)(4)

> > 

(14)(14)

(13)(13)

(15)(15)

> > 

(10)(10)

> > 

(2)(2)

(6)(6)

(12)(12)

> > 

(3)(3)

PROBLEM 3:

Use EquPts(F,var) together with SIRS to find all the equilibrium points of the 
SIRS model,
confirming Equations

Problems 4:
Write a Maple code Chemostat(N,C,a1,a2) (analogous to 
SIRS) giving the underlying transformation

#Chemostat info is on page 126 of the book
#Parameters:
#

print(SIRS);

Chemostat := proc(N,C,a1,a2);
[a1*C/(1+C)* N - N,-C/(1+C)*N+a2];
end:

#Writing the underlying transformation is done



(9)(9)

(4)(4)

> > 

(21)(21)

(14)(14)

(16)(16)

(13)(13)

> > 

(20)(20)

(10)(10)

> > 

(17)(17)

> > 

> > 

(2)(2)

(6)(6)

(18)(18)
> > 

(19)(19)

(12)(12)

> > 

(3)(3)

Chemostat(N,C,a1,a2);

NOW FIND THE EQUILIBRIUM POINTS of chemostat
#In the chemostat model, the "N" and "C" are the "x" and "y"

EquPts(Chemostat(y,x,y,x),[x,y]);

Problem 5 (10 brownie points) Write a Dis3(x

print(Dis2);

print(Orbk);

Code for dis3
Dis3 := proc(F,x,y,z,pt,h,A) local L;
L := Orbk(3,g,g[1]+h*F[1]+g[2]+h*F[2]+g[3]+h*F[3],10,100);
print(L);
end;



(9)(9)

(4)(4)

(21)(21)

(14)(14)

(16)(16)

(13)(13)

> > 

> > 

(22)(22)

(10)(10)

> > 

(2)(2)

(6)(6)

(12)(12)

> > 

(3)(3)

dF1 := RandNice([x,y,z],10);
print(Dis3(dF1,x,y,z,[1,1,1],0.01,100));
dF2 := RandNice([x,y,z],10);

bad input
FAIL


