
Methods of Analysis and 
Selected Topics (dc) 

8.11 BRIDGE NETWORKS 

The bridge network has many application: 

 DC and AC meters 

 In electronic rectifying circuit (convert AC to DC) 

The bridge may appear in any of the three forms shown: 

planar network can be 

made to appear nonplanar 

as in (c). 

 
 

The network is called symmetrical lattice network if: 

           and           



Let’s examine the standard bridge configuration 

shown using mesh and nodal analysis: 

 

 

 

 

 



Let’s examine the standard bridge configuration 

shown using mesh and nodal analysis: 

 

 

 

 

 



 

 

 



 

 

 

 



R5 can be replaced by a short circuit  

since VR5 = 0. 

We obtain the same voltages at the nodes: 

Using voltage divider rule: 
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VR3=VR4, they are in parallel!!!



R5 can be replaced by a open circuit  

since IR5 = 0. 

We obtain the same voltages and currents: 

 

 

 

 

The bridge network is balanced when the condition: I = 0 or V = 0 exists in the 

middle branch. 



V = 0: short circuit between a and b: 

                            
  

  
 

In addition when V = 0: 

                            
  

  
 

If we set I = 0:                     

Thus:   

 

This is the condition for the bridge to be 

balanced and therefore: V = 0 and I = 0. 

 

 

  



8.12 Y- (T-) AND -Y (-T) CONVERSIONS 

 There are circuit configurations where resistors do not appear to be in series or 

parallel. 

 May be necessary to convert the circuit from one form to another to easier find 

solutions. 

 Two such configuration are: WYE (Y) and DELTA () configurations 

 

 



 They are also referred as TEE (T) and PI (), the pi is an inverted delta 

 

 



 Develop equations to convert from Y to  

and vice versa 

 Using these equations we can replace a Y 

to   (or  to Y) whichever is more 

convenient. 

 Find R1, R2 and R3 in terms of RA, RB and 

RC and vice versa, which will ensure that 

the resistance between any two terminals is 

the same. 

 

 



 

The two configuration are equivalent if:  

  
 

Similarly for Ra-b and Rb-c: 

 

 

 



 

 

 

 
  

 
 

Similarly we find:  

  
 

 



To obtain the converse relations: 

 
  

 
 

 
  

 
 

Substituting for RA and RB in the equation of R2 yields: 

 

 

 



 

 
 

If all resistor are equal ( R1 = R2 = R3= RY ) and ( RA = RB = RC= R ) then 

 
 

If only two elements of a Y (or a ) are the same, the corresponding  (or Y) of 

each will also have two equal elements. 



 

 

 

 

  



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 



General rules concerning Power: 

 

P = VI 

 

Power absorbed by the 

Element 

V I V I

 

V I

 

V I

 

 

P = VI 

 

Power delivered by the 

Element 

V I V I

 

V I

 

V I

 
 




