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1. Definition of Laplace Transform
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2. Find Laplace Transform

(1)  Basic Pairs
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(2) Basic Properties
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(3)  Extended Pairs
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Key: How to apply them

Obvious Examples: Example 5-1, Example 5-2, Example 5-3, Example 5-4,


Problem 5-14(c), (d), (e), and (f), 5-15(a), (b), (c), and (d).

Examples :

        (1) Problem 5-14(a):
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        (2) Problem 5-14 (g): 
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        (3) Problem 5-5: 
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                      Can we apply the delay theorem? 

                       i.e., 
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    Why?

                      Or can we apply
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        (4) Application Example (Problem 5-8): find i(t) (t>0).

             Step 1: write differential equation for t>0:
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                Step 2: take Laplace Transform:
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               Step 3: 
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               Step 4: find I(s)
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               Step 5:  i(t)
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3. Laplace Transform ( time function

(1) Partial–Fraction expansion

      (2) Inverse Laplace Transform of Partial-Fraction Expansion
      (1)  
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       (2) Give the form of partial fraction expansion and the forms of inverse Laplace form.

            *  
[image: image23.wmf])

3

)(

2

)(

4

(

82

33

20

7

)

(

2

2

3

+

+

+

+

+

+

=

s

s

s

s

s

s

s

X


                        
[image: image24.wmf]3

2

2

2

2

2

3

2

)

4

(

)

(

4

3

2

2

2

2

2

1

4

3

2

2

1

+

+

+

+

+

+

+

=

+

+

+

+

+

+

=

s

A

s

A

s

A

s

s

A

s

A

s

A

s

A

s

A

s

X


[image: image51.png]
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4. Circuit Analysis using Laplace Transform 

(1) Laplace transform equivalents of dynamic elements: Capacitor, Inductor, Transformer

                         [image: image30.png]
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       (2) Examples 

             * Example 6-5 (simplified version)

Find 
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Initial conditions: i0, v0
             Solution:

             Step 1: Laplace transformed circuit

                             [image: image34.png]



             Step 2 : 
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               *Problem 6-6

5. Stability and poles 

      Asymptotically stable: Poles in l.h.p.

      Degree of N(s) <= Degree of D(s)
      Examples :

                       
[image: image39.wmf]unstable

s

s

s

p

h

l

on

s

s

p

h

l

on

s

s

p

h

l

not

axis

j

on

s

s

2

3

5

2

1

)

4

(

.

.

.

4

)

2

(

)

3

(

.

.

.

4

)

2

(

)

2

(

.

.

.

4

)

1

(

2

3

2

2

2

>

+

+

+

+

-

+

+

+

w


6. Decomposition of Response (Example: Problem 6-14, Example 6-7)


               
[image: image40.wmf]î

í

ì

response

 

state

-

Zero

response

input 

-

Zero



[image: image41.wmf]î

í

ì

response

 

Forced

response

Transient 


7. Routh Array and Its Application

(1) Is the system stable : 
[image: image42.wmf]?
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      (2) Examples 6-8 --- 6-12

      (3) Problems 6-19, 6-20

8. Frequency Response and Bode Plots
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      Denote 
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(1) Give the Bode plots for 
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            (Asymptotes for the amplitudes)

      (2) Express  
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9. MatLab Use

(1)
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(a)  Give the partial-fraction expansion 

(b)  Write a set of MatLab commands to partially-fraction expands X(s).

(c)  Based on results in (a), predict the returns of your commands.

(2) Write a set of MatLab commands to obtain the Bode of 
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10. Block Diagram

Find 
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