


































For x > 1 the equation

dy
dx
+ y = 0

leads to the solution y = c
2

e�x. So the solution in both intervals is

y =
(

1 � e�x if 0  x  1;

c
2

e�x if x > 1.

In order for y to be continuous, we want limx!1

+ y(x) = y(1), that is, c
2

e�1 = 1 � e�1

or c
2

= e � 1. The function

y =
(

1 � ex if 0  x  1;

(e � 1)e�x if x > 1.

is continuous on (0,1).
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Intuitive interpretation of a linear ODE

dy
dx
+ P(x)y = f (x)

The function f (x) often represents some controllable quantity, such as a force or an
applied voltage, which can be interpreted as the input to the system. Within this
interpretation, we can view the dependent variable y(x) as an output or as an effect
which is produced in response to the input(s).

In the general solution of the linear ODE

y = e�
R

P(x)dx
Z

e
R

P(x)dx f (x)dx + ce�
R

P(x)dx

the first term can be viewed as the system response to the input f (x) and the second
term as the influence of the initial state of the system.
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