Sl-model

General

= Individual-level processes

15 S (constant birth)

S ol t (natural death)

I SN t (natural death)

1 5t (disease induced death)
S + I L1 o4 (transmission)

= Population equations

ds

— =A-uS-pBSI
dt

dI

— =BSI- (ax+u)I
dt

= Positive equilibrium for constant (o, g) = (@, E)
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Note that Tr([A] < 0 andDet[A] >0, andso (S, I) is stable
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= Linearization for small fluctuations in (@, )

du
— =Au+Bv
dt
where
S-S a-o
u:= |, ve= _
- B-8
0 ﬁm:(au)
B := _ 67
TP BA-u (a+u)
B o+ EZ
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Example

= Parameter values

A=1, u=.1, =4, B=1

s Equilibrium and eigenvalues Jacobi matrix
S=4.10, IT=0.14

Eigenvalues -0.12+0.761 and -0.12-0.76 1
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»  Orbit for constant (a, 8) = (@, B)
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= Orbit for fluctuating  and constant 8 = 8

a=a (l+eSin[wt]) fore = .04andw = .75
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»  Frequency response curves
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= Resonance frequency
X Ws, o W1,a ( 0.748502 0.74916
resonance frequencies =
Ws,p WI,p 0.766335 0.767792
Eigen frequency (fromeigenvalues) is 0.758372
GENERALLY, THE RESONANCE FREQUENCIES AND THE EIGENFREQUENCY ARE NOT THE SAME,
BUT TYPICALLY THEY ARE CLOSE TO ONE ANOTHER.
= Phaseshift for variations in « for w = 0.001, © = 0.305, w = 3.0
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= Phaseshift for variations in g for v = 0.001, » = 0.305, v = 3.0
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= Phase response curves

S (green),

arg Ts o(w)
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