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SIGNAL DEFINATION: 

Anything which carries information is a signal   
(or)

(or)

Ex:-

x(t)

t

fig: wave form of AC power supply
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fig : money deposited in bank account every month 

TOPICS COVERD UNDER THIS UNIT :

Signals is a time varying physical phenomenon which is intended to convey information

fig:Human voice signal

Human voice
Temparature
signals on telephone wires

fig:signals on teleohone wires fig:ECG signal
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SIGNALS & SYSTEMS

A signal is a physical quantity that varies with time or space or any other independent variable or variabls

chirping of birds
smoke signals
fragrance of the flowers



signals are expressed mathematically as a function of independent variable/variables,which is 
usally time

Motor
Amplifier
Filter

ex:-
x(t)

t-4 6

x(t)= 1  -4 < t < 6
     0  otherwise

if signal depends on only one independent variable then the signal called as one dimentional signal

if signal depends on two independent variables then----- two dimentinal signals

system:-

(or)

A system is defined as a physical device that generates a responce or output
signal for a given input signal

systeminput output
excitation

x(t)
responce

y(t) ** the relation b/w the i/p x(t) & o/p y(t) is 

y(t)=operation on x(t)

x(t) y(t)=[x(t)]^2
[  ]^2

Examples:-

(increases the strenght of i/p signal)
(rejects the unwanted frequencies prasent in i/p signal)

(converts electrical energy into mechanical energy)

system is an interconnection of different physical components which act together
to perform certain task



Basic classification of signal is:

Continous time signals:

Discrete time signals:
The discrete time signals are defined at discrete instant of time and is represented by x[n]

Continous time signals are defined for every value of time 't' and is represented by x(t) 

cts



Basic operations on signals

1. shifting
2. scaling
3. reversal

1.Shifting
Time shifting

Amplitude shifting

Time shifting:

Amplitude shifting:



Scaling:
Time scaling

Amplitude scaling

Amplitude scaling:



Reversal





Elementary continuous time signals UNIT-1

unit step function is denoted by u(t) and defined as 
1.unit step function

LEC-03
1.unit step function
2.unit ramp function
3.unit impulse function
4.unit parabolicfunction
5.rectangular pulse function
6.triangular pulse function
7.signum function
8.sinc function
9.gaussian function
10.sinusoidal signal
11.exponential function

u(t) = 1   for t > 0
      0   for t < 0

1
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u(t)

t



2.unit ramp function
The unit ramp function is denoted by r(t) and defined as

r(t) =  t   for t > 0
      0   for t < 0
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r(t)



3.Unit impulse function

The unit impulse function is defined as

properties:

time scaling

multiplication:



AkshayaSravya




4.unit parabolic function
The unit parabolic function is given by

p(t) =    for t > 0
    = 0  for t < 0 p(t) = 

The unit parabolic function can be obtained by
integrating the ramp function

the ramp function is derivative of the parabolic fun.



7.Signum function

The unit signum function is defined as

The triangular pulse function is defined as
6.Triangular pulse function

5.rectangular pulse function

The rectangular pulse function is denoted by II(t) and defined as

II(t) = 1   for |t| < 1/2
      0   otherwise

II(t)

t



8.Sinc function

The sinc function is defined by the expression 

9.Gaussian function

The Gaussian function is defined by the expression

10.Sinusoidal signal

A continuous time sinusoidal signal is given by 

amplitude freq in r/s
phase angle in radians

2.normalized sinc
1.unnormalized sinc



11. Real Exponential signal 

A real exponential signal is defined as
x(t)=Ae 

Complex exponential signal

Exponentially growing Dc signal Exponentially decaying

The general form of complex exponential is given by

where s is a complex variable defined as





Represent the following signal x(t) using suitable shifted u(t) signal

Represent the following signal x(t) using suitable shifted r(t) signal



Mathematical representation of a signal waveforms

waveform is having no discontinue -> only ramp
waveform is having discontinue plus constant -> step u(t) = 1   for t > 0

      0   for t < 0
1
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u(t)

t

r(t) =  t   for t > 0
      0   for t < 0
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ex:1

ex:2

ex:3 ex:4

ex:5 ex:6



ex:7 ex:8

ex:9 ex:10

ex:11 ex:12



Classification of signals

Even and Odd signals

Even (symmetric) signal: A CTS x(t) is said to be even signal if it satisfies the condition

x(-t) = x(t) for all t

ex:

Odd (Anti symmetric) signal: A CTS said to be Odd signal if it satisfies the condition

ex:

x(-t) = -x(t) for all t

1.Continuous time and discrete time signal
2.Deterministic and random signals
3.Periodic and aperiodic signals
4.Even and odd signals
5.Energy and power signals
6.Causal and non causal signals



Any CTS can be represented as sum of even and odd signals/component
A signal is neither even nor odd,but have both even and odd components

properties:





Find even and odd components of given signals



Periodic and aperiodic signals:
A signal is said to be periodic ,if it satisfiy following two conditions
1.It must exist for
2.It must repeat it self after some constant amount of time 'T' 

x(t)=x(t+T) for all t

The smallest value of T that satisfies the above condition is known as fundamental period

Fig:  A periodic signal

General representation of sinusoidal signal is

x(t) = A sin(



The sum of two periodic signals x1(t) and x2(t) with periods T1 and T2 may or may not be periodic depending
on the relation between T1 and T2

sum to be periodic ,the ratio of the periods  T1/T2 must be rational number or ratio of two integers





Deterministic and random signals

Deterministic : A signal is said to be deterministic , if there is no uncertainity with respect to its values
               at any instants of time

Ex: sine wave

Non deterministic / random : A signal is said to be random,if there is uncertainity at any particular 
                              instant of time

Ex: Noise signal

Causal and non causal signals

A CTS x(t) is said to be causal if x(t) = 0 for t < 0, 
                         anti causal if x(t) = 0 for t > 0,
                         non causal if x(t) = 0 for t < 0.

All anti causal signals are non causal but all non causal signals need not to be anti causal



Any non causal signal is multiplied with u(t),it generates causal
signal



Energy and power signals

Energy signal: A signal is said to be an energy signal,if its total energy E is finite i.e 0 < E <
               For an energy signal,the average power p=0 

power signal: A signal is said to power signal, if its average power p is finite,i.e 0 < p <
               For a powe signal,the total energy E= 

for a signal x(t),the total energy is defined as average power is defined as





system:-

(or)

A system is defined as a physical device that generates a responce or output
signal for a given input signal

systeminput output
excitation

x(t)
responce

y(t) ** the relation b/w the i/p x(t) & o/p y(t) is 

y(t)=operation on x(t)

x(t) y(t)=[x(t)]^2
[  ]^2

Examples:-

(increases the strenght of i/p signal)
(rejects the unwanted frequencies prasent in i/p signal)

(converts electrical energy into mechanical energy)

system is an interconnection of different physical components which act together
to perform certain task



Classification of systems

1. Static and dynamic systems

Static(memory less) system:- Output of system depends only on present value of inputs 

Dynamic (with memory) system:- output of system depends on past or future values of i/p at any instant
                                 of time.

1. Static and dynamic systems
2. Causal and non causal systems
3. Time invariant and time variant systems
4. Liner and non linear systems
5. Invertible and non invertible systems
6. stable and unstable systems



2. Causal and non causal systems

Causal system:- output of system is independent of future values of i/p

Non causal system:- output of system depends on future values of i/p at any instant of time.



3.Time invarient and time varient systems



4.Linear and non linear systems

Linear systems:- The system which follows the principle of superpostion is known as linear system 

1.Law of additivity

2.Law of homogeneity





5.Invertible and non invertible systems

For any invertible system, there should be one to one mapping b/w i/p and o/p at each and every
instant of time



Stable and unstable system

For a stable system o/p should be bounded for bounded i/p (BIBO) at each and every instant of time



Interconnection of system:

Fig a: series(cascade) interconnection

Ex:-A radio receiver followed by an amplifier

Fig b: parallel interconnection

Ex:-simple audio system with several microphones
feeding into a single amplifier and speaker system

Fig c: series-parallel interconnection

Fig d:feedback interconnection

Ex:-a cruise control system on an automobile
senses the vehicle's velocity and adjust the 
fuel flow in order to keep the speed at desired
level



Absolutely integrable:-

For x(t) is to be absolutely integrable,if

Absolutely summable:-

Square integrable:

A signal is said to be square integrable,if


