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LAPLACE TRANSFORM _
/]
Laplace Transform represents continuous time signals in terms of complex

exponential I1.e., et

Laplace transform can be used to analyse signals or functions which are not

absolutely integrable

Continuous time signals can also be analysed effectively using Laplace

transforms

Laplace transform of Impulse response Is called System Function (or)

Transfer Function

Laplace transform is divided into Unilateral & Bilateral Laplace Transform
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LTI SYSTEM

LLTTITITIOS

« System Transfer Function: Ratio of the output to the input.

_ Y(s)
1) = %6
* Frequency Response:
X(w) Y(w)
Y (W) frequency-domain
Hw)= ——= x(f) F wp|  analysis = PY0)
©)= Yw) | =
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LTI SYSTEM

« Condition for an Linear Time Invariant (LTI) system to be causal:

h(t) = 0, t<0

« Condition for an Linear Time Invariant (LTI) system to be stable:
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IMPULSE RESPONSE

/i ;-‘}’///'J r1o51s
 Impulse response 1s the output generated by

the system, when an unit impulse 1s applied at
the input.

x(t) = 8(t) —— LTI System—— y(t) = h(t)

5(¢)
! o(t)=1fort=0
Y(s) I =0 fort#0

X(s)

e H(s) =

0

* h(t) = L {H(s)}

08/10/2024 LTI SYSTEM USING LT/23ECT202 - SIGNALS AND SYSTEMS/R.SATHISH KUMAR/ECE/SNSCT 5/20



TIME DOMAIN INTO FREQUENCY DOMAIN e

LISTITUTIONS

Time domain

x (1) >| h(t) | » y(t) = h(t)>*kx(t)
| I Invlrse
,.4’ aplace —é aplace ,é
aplace
! M |
X(s) >| H(s) | » Y(s) = H(s)-X(s)

Frequency domain
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TIME DOMAIN INTO FREQUENCY DOMAIN

FIrorionis

time domain

Laplace transform

inverse Laplace
transform

algebra

Laplace domain or
complex frequency domain
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TO FIND IMPULSE RESPONSE

FIrorionis

4 )
Differential Applying Laplace

Equation Transform
U _J/

Inverse Laplace
Transform
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BASIC SIGNALS

Mu (t)
1

u(t)=1fort=0

=0fort<0 >
Unit step signal

5 (t)
o(t)=1fort=0
t =0 fort#0

Unit Impulse signal

(-

A
- | r(E)

r(t)y=tfort=>0 z

=0 fort<0 o ==t

Unit ramp signal
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LAPLACE TRANSFORM RESULTS -

LISTITUTIONS
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LAPLACE TRANSFORM RESULTS
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LAPLACE TRANSHFORM RESULTS
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TO FIND IMPULSE RESPONSE

d* A
-y® - 2 p &) —2 4= X

Ak AT
S(L \/@-5\,(5) -2 Y§) = *(S) g = -\ w\ S=2
5-9) YO <x© g il sl
- (ee%) | 8=l |

08/10/2024
/10/ LTI SYSTEM USING LT/23ECT202 - SIGNALS AND SYSTEMS/R.SATHISH KUMAR/ECE/SNSCT 13/20



LAPLACE TRANSFORM RESULTS -

LISTITUTIONS

e~ u(t) —— : . Re{s}>-1.
\)

]
—e () = - Re{s}>-2
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SOLVING DIFFERENTIAL EQUATION

LITTITITIONS

Shifting Property — Unilateral Laplace Transform

L[(d/dt) x()] =S X(S) - x(0")

L[(d2/dt2) x(1)] = S2X(S) - S x(0°) - x’(0")

L[(d3/dt3) x(1)] = SBX(S) - S x(0) — S xX’(0°) - x”(0")
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TO FIND IMPULSE RESPONSE
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SYSTEM TRANSFER FUNCTION

LTSI TION S
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TO FIND IMPULSE RESPONSE
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1. What 1s meant by impulse response?

2. Define Unit step and Unit Impulse Signal.

3. The condition of an LTI system to be causal is given by --------------
4. The system transfer function is given by --------------

5. Laplace transform of Unit step function is given by -----------------

6. Laplace Transform of unit ramp function is given by ---------------
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