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System Properties

e Causality

The output y[n] at any time depends only on value of the input x[n] at the
past and the present time



System Properties

e Stability

Bounded Input ‘ Bounded Output

|x|n]| < B, < o, foralln
lyln]| < B, < oo, foralln
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Linear Time-Invariant (LTl) Systems

oo

yln) = ) x[klh[n - k]

k=—o0

Convolution Sum

yln] = x[n] * h[n]
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Linear Time-Invariant (LTl) Systems

* Proporties of LTI Systems

Commutative Property

x[n] * (hy[n] + ha[n]) = x[n] * hy[n] + x[n] * hz[n]

Distribituve Property
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Linear Time-Invariant (LTl) Systems

* Proporties of LTI Systems

k=—o0

Sufficient condition for stability
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Linear Constant-Coefficient Difference Equations

N

M
ayln—k] = z byx[n —m]
m=0

k=0



Linear Constant-Coefficient Difference Equations

* Example

x[n] ‘

One-sample
delay

Ankara University Electrical and Electronics Eng. Dept. EEE328

n—

yln —1] 2 x[k]

k=—
n-1

yln] = x[n] + z x[k

yln] = x[n] + y[n - 1]

ylnl —yln —1] = x[n]
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