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SEC. 1.

Basic Concepts. Modeling

Water level h
Falling stone Parachutist .
QOutflowing water
y" = g = const. mv’ = mg — bv” B =-kVh
(Sec. 1.1) (Sec. 1.2) (Sec. 1.3)
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Displacement y

Current I in an

& Vibrating mass Beots g;satevrlnbratmg RLC circuit
on a spring 1 .
my” +ky=0 Y +@y=cos bt, ©=0 L'+ RI'+ 1=E
(Secs. 2.4, 2.8) (Sec. 2.8) (Sec.2.9)
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Lotka-Volterra
Wi : predator—prey model
Deformation of a beam Pendulum yi=ay, - by,
ER*= fz) " . Lo’ +gsin0=0 vi=hyy,— v,
{Sec. 33— (Sec. 4.5) (Sec. 4.5)

Fig. 2. Some applications of differential equations

An ordinary differential equation (ODE) is an equation that contains one or several
derivatives of an unknown function, which we usually call y(x) (or sometimes y(¢) if the
independent variable is time f). The equation may also contain y itself, known functions
of x (or 1), and constants. For example,

(1) y =cosx
(2) y" + 9y = e_zr‘-

(3) yrym & %yrz —0)




