
Classes of Signals.
continuous signals are represented as ult)

General Sequence.

Digital Signal xx[n)
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unit step and unit impulse are closely related.

· The unit impulse sequence as the first backward
difference of

the unit step sequence
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· The unit step sequence as a running sum of
the unit impulse.
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Real Exponential sequence
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"a" can be complex - treat as
real, imaginary parts
t magnitude, phase



Euler's formula
complex exponential signal is defined by frequency

I
x(n) =a ej(won +x) =

acos(won+P + ja"sin(won+9)>Phase
↳ time

Foler's
191-1 - both real & imaginary parts are sinusoidal formula

1a1>1 -> amplitude of the sinusoidal sequence increase

exponentially

191<1-> amplitude of the sinusoidal decreases exponentially

B complex exponential &
Sinusoidal Signal ⑬ Sinusoidal signals are

x [in]=A cos(won +9) used to determine

dynamic response of
a system

For continuous time sinusoid cos(wt+()

w =2+ff=T=y = E



Periodic Signal
a discrete-time signal un] is periodic

ifx[n] =xCn+N] for On a smallest N

->N> 0, real integer
->N- period.
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#Let's check periodicity of the following signal.

· x(n] = -7c0s(0.6+n+)

to = = 6+ = ==

OPeriodic

· x(n] = 1.6 cos (0.7n)

fort =E = on

periodie



· x(n) = 3 cos(Fn)

for =t not periodic

· u(n) =4.2 sin (+n+42Y

to == 1 -> periodic

·x(n) =cos(n+

to == =-> periodic



Even &Odd Signals -> We will come back after we learn

some signal operations.

Signal Operations
Addition -> Msum (n] = x,[n]

+3,[n]

subtraction -> tDif(n]
= x,CHT-MeCn

Multiplication -> xmul (n) = x,(n].xcCn

Scaling -> rscale(u) = a.xan], for
a constant

time shift -> the shifting of signal in time

x[n]
How to time shift

YM

mattab.

y(n) =x(n -) -> delay y(x) = x(n+
advance



· Time Reversal

Reressing a signal in time

x(43 =9636 + 8]

x(x) - 98-1356y

Reflection aboutn=0

·Time scale -> multiplying a scalar (c) to
time variable (n)

in argument of function.

streching/shrinking of time axis (v)

y(n] = vCaon] "a" real

if a is positive integer -> downsample

a = - 1- reflect sequence about y axis

a =negative integer -> reflect & downsample

a noninteger -> Interpolation



Even & Odd Signals
A discrete-time signal a(n) is an even signal if it is identical to its
time-reversed counterpart, i.e., with its reflection about the origin

x(n) =x[-n]

A discrete-time signal un] is odd signal if

x(n) =- x(- v]

A general sequence (n) can be separated into its odd symmetric &

even-symmetric parts such that

xn = reventh] + x2 [n]
odd

where

Rodd [n]=
x(n) - x*(n] odd symmetric
I

I
even [n] =

x(x) t**is even symmetric


