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Conjecture 1

For the SIR model, if a/(b+c) > 1, 
then:

- Equilibrium exists
- Orbit converges to 

equilibrium
- Stable



Conjecture 1 Graphs

R = a/(b + c) = 4

- Endemic 
equilibrium is 
reached



Conjecture 1 Graphs

a = 0.8, b = 0.3, c = 0

Endemic equilibrium is reached for 
initial conditions:

- [0.1, 0.8] 
- [0.3, 0.5]
- [0.05, 0.9]



Conjecture 1 Graphs

R = a/(b + c) = 2

- Endemic 
equilibrium is 
reached



Conjecture 1 Graphs

R = a/(b + c) = 1

- Virus dies out 
of population



Conjecture 1 Graphs

R = a/(b + c) = 0.833

- Virus dies out of 
population



Conjecture 2

For SI model, if a/b > 1, then:

- Equilibrium exists
- Absolute value of eigenvalues 

are less than 1
- Orbits converge

If a/b < 1, then:

- Equilibrium becomes unstable
- Orbits oscillate/diverge



Conjecture 2 Graphs (Stable)

R = a/b = 6.667

- Endemic 
equilibrium is 
reached



Conjecture 2 Graphs (Stable)

R = a/b = 3.3333

- Endemic 
equilibrium is 
reached



Conjecture 2 Graphs (Stable-ish)

R = a/b = 1

- Oscillations 
occur



Conjecture 2 Graphs (Unstable)

R = a/b = 3.333

- Oscillations 
occur



Conjecture 2 Graphs (Unstable)

R = a/b = 3.333

- Oscillations 
occur



Conjecture 2 Graphs (Unstable)

R = a/b = 0.8889

- Virus dies out of 
population



Conjecture 2 Graphs (Unstable)

R = a/b = 0.3333

- Virus dies out 
of population



Conjecture 2 Graphs (Unstable)

R = a/b = 0.6

- Virus dies out 
of population


