
Possible Project List

1. Pendulum:

θ′(t) = ω(t),

ω′(t) = − g

L
sin θ(t)

2. Predator and Prey:

dr

dt
= ar − grw,

dw

dt
= −bw + hrw,

where a, b, g, h are positive constants.

3. Predator and Prey (Red tide:

dP

dt
= rP (1 − P

K
) − αPZ,

dZ

dt
= βPZ − µZ − θP

γ + P
Z,

where P and Z represent the density of phytoplankton and zooplankton population respec-
tively, α(> 0) is the specifice predation rate and β(> 0) represents the ratio of biomass
consumer per zooplankton for the production of new zooplankton, µ(> 0) is the mortality
rate of zooplankton, θ is the rate of toxin production per phytoplankton species and γ is the
half saturation constant.

4. Mass-and-spring oscillator

dx

dt
= v,

dv

dt
= −x − µv3,

5. Coupled Oscillator
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