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Differential equation

The equation which contains the differential operator with respect to unknown function
is called differential equation.

Mass inertia

mÿ(t) = mg

Difference equation

The equation which contains the difference operator with respect to unknown sequence
is called difference equation.

yn+1−yn = 0, n = 0, 1, 2, 3, · · ·

Integral equation

The equation which contains the integral operator with respect to unknown function is
called integral equation.

Material inertia∫ t

0

(t− τ)y(τ)dτ = p(t)

Integral-differential equation

The equation which contains the integral and differential operators with respect to
unknown function is called integral-differential equation.

Mass and material inertia

mÿ(t)+

∫ t

0

(t− τ)y(τ)dτ = p(t)

ODE, PDE

Order

ẏ = αy (first order)

r̈ = −gR2/r2 (second order)

ẍ(t)−3ẋ(t)+x(t) = cos(t), (second order)

[y′′′′x]5/2−2y′′ = cos(x), (Fourth order)

F (x, y, y′, ..., yn(x)) = 0 (nth order)

Linearity(linear or nonlinear)

y1, y2 satisfy homo. linear ODE → y1+y2 satisfy homo. linear ODE

Homogeneity(homogeneous or nonhomogeneous)
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