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Application to Network Circuits 
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RL network 
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 ti1. Select             

2. Write loop equation  tvRi
dt

di
L 

3. Solve the equation using Laplace transform 
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Assumption  tv

As state variables 

: Unit step 
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4. We can solve all other network variables 

   tRitvR 

     tRitvtvL 

Output 
equations 

(1) 

(2) 

(3) 

(1), (2),(3) :  state-space representation 

(1) Not unique 
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RLC network   

 ti1. State variables  tq
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2.  tvidt
C

Ri
dt

di
L  
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Using    dtdqti 

 tvq
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dq
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LCdt

di 11
 (1) 

3.               Can be solved using Laplace Transform  ti tq

4.   Other network variables can be obtained 

       tvtRitq
C

tvL 
1 (2) 

5. (1),(2) : state-space representation 
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Other variables  tvR  tvC
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Each variables : linearly independent 
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Example 1 

Electrical network 
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1. Select state variables LiCv

C
C i

dt

dv
C 

L
L v

dt

di
L  (1) 

Express (1) using  
LiCv  tv

2. LRC iii 

LC iv
R


1

 tvvv CL 

3. 
Lc

C i
C

v
RCdt

dv 11


 tv
L

v
Ldt
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C

L 11


4. 

(2) 

(3) 

Output equation CR v
R

i
1
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Example 2 & 3 

http://users.ece.gatech.edu/~bonnie/book3/

