Complex exponentials as input to LTI
systems
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Cos as input... use Euler formula



LCC Differential equation

1st order: y’(t) + a y(t) = x(t)

Homogenous solution/ zero input / natural response:
y’'h(t) = -ay,(t)
yi(t) = et
Solution to x(t) = Jt), with zero initial condition
y(t) = h(t) = e u(t)
What is initial rest condition:
X(t)=0, fort<=t,
y(t) =0, fort<=t,
If zero initial condition (initially at rest) is imposed: equation is describing
LTI and causal system.



LCC Difference equation

1t order: y[n]-a y[n-1] = x[n]

Homogenous solution/ zero input / natural response:
y,[n] =ay,[n-1]
pln] =a"
Solution to x[n] = dn], with zero initial condition
y[n] =h[n] = a"u[n]
Use initial rest condition to find particular solution:
x[n] =0, forn<=n,
y[n] =0, forn<=n,
If zero initial condition (initially at rest) is imposed: equation is describing
LTI and causal system.



LCC Differential equation

N M
Nth order: Y ay® @) = Y 2P (2)
k=0 k=0
1st order: y’(t) + a y(t) = b x(t)

Homogenous solution/ zero input / natural response:
y’'n(t) = -ay,(t)
yu(t) = et
Solution to x(t) = At), with zero initial condition:
y(t) = h(t) = be“tu(t)
O(t) is changing the output instantaneously.
Zero initial condition:
X(t)=0, fort<=t,
y(t) =0, fort<=t,
If zero initial condition (initially at rest) is imposed: equation is describing
LTI and causal system.



LCC Difference equation

N M

Nt order: S apyln — k]l = Y brzln — k]

1t order: y[n]-a y[n-1] = x[n]

Homogenous solution/ zero input / natural response:
y,[n] =ay,[n-1]
yuln] =a"
Solution to x[n] = dn], with zero initial condition
y[n] =h[n] = a"u[n]
Initial rest condition:
x[n] =0, forn<=n,
y[n] =0, forn<=n,
If zero initial condition (initially at rest) is imposed: equation is describing
LTI and causal system.



