MATHb528 Lessonl6: Heaviside step function, Dirac delta function

Definition. The Heaviside (step) function u(t — a)is defined as

u(t —a)=

0 ift<a
(a>0), —a)=
{ 1 ift>a (a>0), Llu(t —a)] S

Definition. The impulse of force f(t) over time interval |a,a + k] is the integral
a+k
= / £(t) dt.

Consider k£ small such that f(¢) is approximately constant and described by

1/k a<t<a+k

a+k
It —a) = { 0 otherwise ’ L= /a fu(t)dt=1.

Note that fi(t —a) = [u(t —a) — u(t —a — k)] such that

Fk(s):/l(fk)(s):E , lim Fi(s) =e = L[)(t — a)]

k—0

1| e—as e (ath)s
S S

Definition. The (generalized) function limy._,of(t) =6(t — a) = L '[e~%%] is the Dirac delta function.

Properties:



