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ü Individual-level processes
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ü Population equations
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ü Positive equilibrium for constant (a, b) = (a, b)
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ü Stability
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Note that Tr@AD < 0 and Det@AD > 0, and so IS, IM is stable



ü Linearization for small fluctuations in (a, b)
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ü Fourier transform and transfer function

Â w uè@wD = A uè@wD + B vè@wD
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Example

ü Parameter values

l = 1, m = .1, a = 4, b = 1

ü Equilibrium and eigenvalues Jacobi matrix

S = 4.10, I = 0.14

Eigenvalues - 0.12 + 0.76 Â and - 0.12 - 0.76 Â
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ü Orbit for constant (a, b) = (a, b)
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ü Orbit for fluctuating a and constant b = b

a = a H1 + e Sin@w tDL for e = .04 and w = .75
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ü Frequency response curves
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ü Resonance frequency

resonance frequencies
wS,a wI,a
wS,b wI,b

= K
0.748502 0.74916
0.766335 0.767792

O

Eigen frequency Hfrom eigenvaluesL is 0.758372

GENERALLY, THE RESONANCE FREQUENCIES AND THE EIGENFREQUENCY ARE NOT THE SAME,
BUT TYPICALLY THEY ARE CLOSE TO ONE ANOTHER.

ü Phaseshift for variations in a for w = 0.001, w = 0.305, w = 3.0

a HgrayL, S HgreenL, I HredL
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ü Phaseshift for variations in b for w = 0.001, w = 0.305, w = 3.0

a HgrayL, S HgreenL, I HredL
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ü Phase response curves

S HgreenL,
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