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* Basic Sequences

x={x[n]}, -co<n<oo

x[n]=x,(nT)

x[n]: Discrete-time signal

n: Discrete-time independent variable
T: Sampling period

x,(nT): Analog signal



Obtaining Discrete-Time Signal by Sampling Continuous-Time Signal
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T: Sampling period
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x[n]

yln]=x[n-n]

n,: Delay (shift) in time n

Unit ilmpulse at n=0: &[n] = {%)’ ::8
, 1, n=ny,

Unit Impulse at n=n,: §[n — ny] = 0 n<+n

) 0
(Delayed Unit Impulse)
* |deal Delay *

* Basic Sequences and Sequence Operations
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y[n] Discrete-Time System

Unit Impulse
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* Discrete-Time Sequence

* Unit Step Func. (Seq)

uln] = {(1)2 i 8 or uln]=3"__6[k] or uln] =¥ ,6[n—k] %
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* Discrete-Time Systems

Ideal Delay System
yln]=x[n-n]

Moving Average System

M,
[n] = - Z x[n — k]
Y _M1+M2+1k

=—M1




System Properties

* Memoryless Systems

A system is memoryless if output y[n] at every value of discrete time n
depends only on the input x[n] at the same value of n.



System Properties

* Linear Systems
T{x[n] + xa[n]} = T{x (0]} + T{xa[n]} = yy[n] + y,[n]  Additivity Property Y

T{ax|n]} = aT{x[n]} = ay[n] Scaling (Homogeneity) Property*

Ttaxi[n] + bxz[n]} = aTixq[nl} + bT{xz[nl} = ayi[n| + by,[n]

xn] = ) agx[n)

k

yln] = z axyrln]

k



System Properties

* Time-lnvariant Systems

x[n] - y[n]
R _.-_M,,] -
] Time-
Invariant
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