
Series-Parallel Networks 

 

7.1 SERIES-PARALLEL NETWORKS 
 

Series-parallel networks are networks that contain both series and parallel circuit 

configurations. 

Only single-source dc network will be considered 

 

General Approach: 

1- Study the problem in total and make a mental sketch of the approach 

you plan to use. 

2- Examine each region independently      simplify the network 

3- Redraw the circuit as often as possible with the reduced branches and 

undisturbed unknown. 

4- When you have a solution, check that it is reasonable. 

  



Reduce and Return Approach 
 

Usually, the analysis is one that works back to the source, determines the source 

current, and then finds its way to the desired unknown. 

 

 

 

 

The networks drawn during the reduction phase are often used for the return path. 



 

Block Diagram Approach 

 
block diagram approach    

1. combinations of elements can be in 

series or parallel 

2. show basic structures that involve 

similar analysis techniques. 

 

 blocks B and C are in parallel 

 voltage source E is in series with block A 

 parallel combination of B and C in series 

with A and the voltage source E 

 

 

 

Notation: 

 R1 and R2 in series:              
 

 R1 and R2 in parallel:             
     

     
 

 

 



 





 



7.2 DESCRIPTIVE EXAMPLES 
 

 

 
 

 
 

 



 
 

         
 



 

 

 

 



 
 

    



 

 

 



 
 

         



 

 

 
 



 

 

 



 

 

 
  



 

 

 

 



 
 

 

  



 
 

 
 

 



 

 

 
 

  



7.3 LADDER NETWORKS 

 
The figure shows a three-section ladder 

network,  

 

Ladder network ≡ repetitive structure.  

 

Two approaches are used to solve networks 

of this type. 
 

 

  



Method 1: 
 

Calculate the total resistance and the resulting source current and work back until 

the desired unknown:  
 

 

 



Combining parallel and series elements: 
 

 
 

 
 
Working our way back to I6. 
 

 and 
 

 

Finally: 

 

 

 
 



 

Method 2 
 

Assign a letter symbol to the last branch current and work back through the network 

to the source, maintaining this assigned current or other current of interest. The 

desired current can then be found directly.  

 

 
 

 
  



 

 

 
 

 

 

 


