
GRAPH  

Network graph is simply called as graph. It consists of a set of nodes connected by branches. In graphs, a node is a 

common point of two or more branches. Sometimes, only a single branch may connect to the node. A branch is a 

line segment that connects two nodes.  

Any electric circuit or network can be converted into its equivalent graph by replacing the passive elements and 

voltage sources with short circuits and the current sources with open circuits. That means, the line segments in the 

graph represent the branches corresponding to either passive elements or voltage sources of electric circuit  

Terms and definitions  

The description of networks in terms of their geometry is referred to as network topology. The adequacy of a set of 

equations for analyzing a network is more easily determined topologically than algebraically.  

Graph (or linear graph): A network graph is a network in which all nodes and loops are retained but its branches 

are represented by lines. The voltage sources are replaced by short circuits and current sources are replaced by open 

circuits. (Sources without internal impedances or admittances can also be treated in the same way because they can 

be shifted to other branches by E-shift and/or I-shift operations.) 

 Branch: A line segment replacing one or more network elements that are connected in series or parallel. Node: 

Interconnection of two or more branches. It is a terminal of a branch. Usually interconnections of three or more 

branches are nodes.  

Path: A set of branches that may be traversed in an order without passing through the same node more than once.  

Loop: Any closed contour selected in a graph. Mesh: A loop which does not contain any other loop within it.  

Planar graph: A graph which may be drawn on a plane surface in such a way that no branch passes over any other 

branch.  

Non-planar graph: Any graph which is not planar.  

Oriented graph: When a direction to each branch of a graph is assigned, the resulting graph is called an oriented 

graph or a directed graph.  

Connected graph: A graph is connected if and only if there is a path between every pair of nodes.  

Sub graph: Any subset of branches of the graph. 

Tree: A connected sub-graph containing all nodes of a graph but no closed path. i.e. it is a set of branches of graph 

which contains no loop but connects every node to every other node not necessarily directly. A number of different 

trees can be drawn for a given graph.  

Link: A branch of the graph which does not belong to the particular tree under consideration. The links form a sub-

graph not necessarily connected and is called the co-tree. 

Tree compliment: Totality of links i.e. Co-tree.  

Independent loop: The addition of each link to a tree, one at a time, results one closed path called an independent loop. Such 

a loop contains only one link and other tree branches. Obviously, the number of such independent loops equals the number 

of links.  

Tie set: A set of branches contained in a loop such that each loop contains one link and the remainder are tree branches.  

Tree branch voltages: The branch voltages may be separated in to tree branch voltages and link voltages. The tree branches 

connect all the nodes. Therefore if the tree branch voltages are forced to be zero, then all the node potentials become 

coincident and hence all branch voltages are forced to be zero. As the act of setting only the tree branch voltages to zero 

forces all voltages in the network to be zero, it must be possible to express all the link voltages uniquely in terms of tree 

branch voltages. Thus tree branch form an independent set of equations. 

 



 

                                             

 

 



 

    

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 


