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• Linear Time Invariant Systems (LTI) are characterized with the help of

1. Differential Equation

2. Impulse Response

3. Block Diagrams

4. State Variable description 

5. Transfer Functions



DIFFERENTIAL EQUATION

• It is used to represent continuous time linear time invariant system

• It relates the input and output of the system

• Differential Equation has two Components

1. Natural Response

2. Forced Response 

Differential 

Equationx(t) y(t)
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Differential equation
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LTI SYSTEM

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

• Frequency Response:
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LTI  SYSTEM

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

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

LTI Systemx(t) = δ(t) y(t) = h(t)

δ (t) = 1 for t = 0

= 0 for t ≠ 0
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TIME DOMAIN INTO FREQUENCY DOMAIN
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TIME DOMAIN INTO FREQUENCY DOMAIN
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TO FIND IMPULSE RESPONSE

Differential 

Equation

Applying Laplace 

Transform

Algebraic Equation

Solving for roots

Inverse Laplace 

Transform
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CONVOLUTION INTEGRAL

• Any input can be expressed using the unit impulse function

LTI System
x(t) y(t)

 dtxtx )()()(  
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CONVOLUTION INTEGRAL - Example

• Consider a CT-LTI system. Assume the impulse response of the system

is h(t)=e^(-at) for all a>0 and t>0 and input x(t)=u(t). Find the output.
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Because t>0
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h(t)=e^-at u(t) y(t)
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CONVOLUTION INTEGRAL -
representation
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CONVOLUTION INTEGRAL
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PROPERTIES OF CONVOLUTION 
INTEGRAL

COMMUTATIVE

DISTRIBUTIVE
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Associative property
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ASSESSMENT

1. Define LTI System.

2. The system transfer function is given by --------------

3. List the properties of convolution integral.

4. ------------- relates the input and output of the system.

5. What is meant by impulse response?

6. The condition of an LTI system to be causal is given by --------------

7. Associative property is defined as -----------

8. The condition of stability of an LTI system is ---------
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THANK YOU
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