
The step function uc(t) is defined by

uc(t) =

{
0, 0 ≤ t < c,
1, c ≤ t,

The function ua,b(t) is defined by

ua,b(t) =

 0, 0 ≤ t < a,
1, a ≤ t < b,
0, b ≤ t.

We have ua,b(t) = ua(t)− ub(t).
A function of the form

f(t) =

{
p(t), 0 ≤ t < a,
q(t), a < t

can be expressed as the sum of step functions by noting that

f(t) =

{
p(t), 0 ≤ t < a,
q(t), a ≤ t,

=

{
p(t), 0 ≤ t < a,
0, a ≤ t,

+

{
0, 0 ≤ t < a,
q(t), a ≤ t,

= p(t) ·
{

1, 0 ≤ t < a,
0, a ≤ t,

+ q(t) ·
{

0, 0 ≤ t < a,
1, a ≤ t,

= p(t)(u0(t)− ua(t)) + q(t)ua(t)
= p(t)u0(t) + (−p(t) + q(t))ua(t).

A function of the form

f(t) =

 p(t), 0 ≤ t < a,
q(t), a ≤ t < b,
r(t), b ≤ t.

can be expressed as the sum of step function by noting that

f(t) =

 p(t), 0 ≤ t < a,
q(t), a ≤ t < b,
r(t), b ≤ t.

=

 p(t), 0 ≤ t < a,
0, a ≤ t < b,
0, b ≤ t.

+

 0, 0 ≤ t < a,
q(t), a ≤ t < b,
0, b ≤ t.

+

 0, 0 ≤ t < a,
0, a ≤ t < b,
r(t), b ≤ t.

= p(t)·

 1, 0 ≤ t < a,
0, a ≤ t < b,
0, b ≤ t.

+q(t)·

 0, 0 ≤ t < a,
1, a ≤ t < b,
0, b ≤ t.

+r(t)·

 0, 0 ≤ t < a,
0, a ≤ t < b,
1, b ≤ t.

= p(t)(u0(t)− ua(t)) + q(t)(ua(t)− ub(t)) + r(t)ub

= p(t)u0(t) + (−p(t) + q(t))ua(t) + (−q(t) + r(t))ub(t).
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