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1.3 BASIC ELEMENTARY OR STANDARD TIME SIGNALS

1.3.1 BASIC (ELEMENTARY OR STANDARD) CONTINUOUS TIME SIGNALS

Step signal
Unit Step signal is defined as
u(t)=1 fort>0
=0fort<o0

Ramp signal
Unit ramp signal is defined as
r(t)=t fort>0
=0 fort<o0

Parabolic signal
Unit Parabolic signal is defined as

$2
x(t) =5 fort=0

=0fort<0
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p(t)

45

0.5

Unit Parabolic signal

Relation between Unit Step signal, Unit ramp signal and Unit Parabolic signal:

« Unit ramp signal is obtained by integrating unit step signal
i.e,Ju()dt =[1dt = t = r(t)

e Unit Parabolic signal is obtained by integrating unit ramp signal

2
i.e.,[r()dt = [tdt = 1:2 = p(t)

« Unit step signal is obtained by differentiating unit ramp signal

d d
(@) =2 O =1=u(®
« Unit ramp signal is obtained by differentiating unit Parabolic signal

. d _d [t*\ 1 il
l.e.,a (p(t)) — E <?> = E( t) —t—T'(t)
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Unit Pulse signal is defined as
I(t) =1for|t] < !
2

= 0 elsewhere

Impulse signal

Unit Impulse signal is defined as

() =0fort+0
J’ S(t)dt =1

Properties of Impulse signal:
Property 1:

o0

| x(t)8(¢) dt = x(0)5(0) = x(0)

—00
Hence proved.

Property 2:
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Unit Impulse signal

[+ 8(t) exists only at t =0 and §(0) = 1]

[7° x()8(t — to)dt = x(t) = x(£5)8(0) = x(to)

— 00

[6(t—ty)exitsonlyatt = tys08(0) =1]

Hence proved.

Sinusoidal signal

Cosinusoidal signal is defined as
x(t) = Acos (2t + P)
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Sinusoidal signal is defined as
x(t) = Asin(Qt + @)

Where Q = 2zf =2z and Q is the angular frequency in rad/sec
T

f is frequency in cycles/sec or Hertz and
A is amplitude

T is time period in seconds

@ is phase angle in radians

Cosinusoidal signal

when ¢ =0, x (t)= Acos (2t)

A
x(t) =0

AN/\NAR
VARVAR

Cosinusoidal signal

Sinusoidal signal

when ¢ =0, x(t) = Asin (2t)

‘}:{T $=0

VIRVA

Sinusoidal signal
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Exponential signal

Real Exponential signal is defined as x(t) = Aeat, where A is amplitude
Depending on the value of ‘a’ we get dc signal or growing exponential signal or

decaying exponential signal.

Complex exponential signal is defined as
x(t) = Aest
where A is amplitude, s is complex variable and s = g + jQ
x(t) = Aest = Aelo/Vt = Aedt /% = Aect (cosQt + jsinQt)
when g = +ve, tten x(t) = Aedt (cosQt + jsinQt),

where x,(t) = Aeot cosQt and xi(t) = Aedt sinQt

Axt) A xi(t)

AN AN
AT AT

Exponentially growing Cosinusoidal signal  Exponentially growing sinusoidal
signal

>

when o = —ve, then x(t) = Ae 9t (cosQt + jsinQt),
where x:(t) = Ae 9t cosQt and xi(t) = Ae ot sinQt

xAt)

A/\ oy | A/\v AN

A Xi(t)

/ \/ \/ \/ \/ < / \/ \/ \J
Exponentially decaying Cosinusoidal Exponentially decaying sinusoidal
signal signal
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1.3.2 BASIC (ELEMENTARY OR STANDARD) DISCRETE TIME SIGNALS

Step signal

Unit Step signal is defined as
u(n)=1 forn>0
=0forn<0

u(n)

1 |
1

0

.
Ll
n

2 3 4
step

Unit step signal
Unit Ramp signal
Unit Ramp signal is defined as
r(n) =n forn>0
=0 forn<O0
‘r[n}
4
3
2
in
01 2 3 4 n >

Unit Ramp signal

Sinusoidal signal
Cosinusoidal signal is defined as
x(n) = Acos(wn)

i}

-i-ﬂ-E-E-T-E-I-I-%E-l P 1z ||1 E78 910 n

Sinusoidal signal is defined as
x(n) = Asin(wn)
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27654fF1 401 2 22 g n

Sinusoidal signal

21
where ® = 2nf = Wm and ® is frequency in radians/sample

m is the smallest integer

f is frequency in cycles/sample, A is amplitude

Exponential signal

Real Exponential signal is defined as x(n) = a» forn >0

x(n) p<a<1

01234 "

Decreasing exponential
signal

axl

Increasing exponential signal
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Complex Exponential signal is defined as

x(n) = ar e WON) = gn [coswon + jsinwon]
where x; (n) = ar coswon and xi(n) = ar sinwen

x ?“(n)

O<a<l

Exponentially decreasing Cosinusoidal signal

xr(n) axl

=

Exponentially growing Cosinusoidal signal

24EC303 SIGNALS AND SYSTEMS


http://learnengineering.in/

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Exponentially decreasing sinusoidal signal

x;(n)

‘ ‘ ‘ O<a<

1
I

x;(n)

a>l

Exponentially growing sinusoidal signal
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